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Sau bai tdp nay ban cé thé:

- hiéu dugc cac chirc ndng va cac ddi tugng co ban clia phan mém ILWIS

- hién thj cdc anh dang dudng, dang vung va dang raster, va phan tich cac thudc tinh
cua chung

- hién thi va phan tich bi€u d6 cia mé hinh s& dd cao c6 dd phan giai cao

- thuc hién cac phép tinh ban dé ddn gian.

eu

Bai tap nay sé& gidi thiéu mot cach téng quan cac déc diém chinh cua ILWIS va ciu tric
cla phan mém cung céac biéu tugng dugc st dung. Muc tiéu cla bai hoc nay ciing la dé
tim hiéu tap di liéu dau vao da cé cho nghién clru thir nghiém nay, va gidi thiéu mot s6
dac diém vé Yén Bai cung céac tai bién va cac rai ro co lién quan.

MGi mot bai tap sé& sir dung b dir liéu riéng. Vi vay ban nén sao chép dif liéu vao 8 cltng cla
ban va luu gilf trong moi thu muc con riéng biét. Khong nén st dung di liéu ctia bai tap trudc
bdi vi c6 mot s6 phan sé dugc thay doi cho phu hdp hon véi bai tap ti€p theo.

ILWIS la chit viét tat cla Integrated Land and Water
Information System — Hé Théng tin Tich hdp Tai nguyén Dat
va Nudgc. Day la mot Hé thong Thong tin Dia ly (GIS) c6 kha
ndng x{ ly anh. IIWIS dugc phdp trién bgi Hoc vién Qudc té
khao sat khéng gian va khoa hoc Trai dat ITC, Enschede, Ha
Lan.

ILWIS phién ban 3.4 la mot phan mém ma ngudén md va co
thé dugc tai xudng mién phi tir 52North:
http://52north.org

Ciling la mot goi dir liéu GIS nén ILWIS cho phép ban nhap dif liéu, quan ly, phan tich
va hién thi cac dif liéu dia chat. Véi cac dir liéu nay, ban co thé tao ra cac théng tin co
cdu trac khéng gian va thdi gian cling nhu cac qua trinh dién ra trén bé mat trai dat.
Bai tap nay sé gidi thiéu cac chlic nang cd ban cua ILWIS theo phudng phap “hoc di doi
v@i hanh”. ILWIS st dung dir liéu dang vector va raster, nhung hau hét viéc phan tich
dugc thuc hién & dang raster. Dudi day la téng quan cac dac diém chinh cia phén mém
ILWIS.

Cac nét dac trung ctaa ILWIS
= Thiét k€ tich hgp raster va vector
= Nhap va xuat cac dinh dang dir liéu dugc sir dung rong rai
= S0 hoéa trén man hinh va trén ban sé hoa
= B0 cOng cu xU ly anh toan dién
= Anh truc giao, tréc dia anh, chuyén vi va ghép anh
= Phan tich m6é hinh va dif liéu khong gian tién ti€n
*  Hién thj 3 chiéu v§i viéc chinh stra tudng tac phuc vu tim kiém truc quan
= Hé th4ng thu vién phép chi€u va hé toa do phong phu
= Phép phan tich cac thong ké dia chat vdi Kringing cho phép néi suy dudc nang cao
*  Tao ra va hién thj cac cdp anh 1ap thé
=  DPanh gia da tiéu chudn trong khéng gian
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Bai tdp vé Yén Bai: Tim hi€u v& phan mém ILWIS va bd dif liéu vé Yén Bai

Khéi déng ILWIS

Bai tap nay gilp ban lam quen vdéi giao dién ILWIS cd ban, cung cac Ddi tugng
(Objects) va cac vung dif liéu (Domains) ctia ILWIS.

Céc bai tap dugc trinh bay theo cdu tric: phan van ban viét trong cac 6 dong khung mau
xanh trinh bay viéc thuc hién cac hoat dong trong GIS, phan van ban vié€t 6 ngoai cac 6
déng khung trinh bay cac mé ta va huéng dan.

@ =

T ~ n s 08 o R , |
— e DPé kha@i dong ILWIS, hdy nhap dup chubi vao biéu tugng ctia ILWIS =%

Ly e DEEl trén man hinh\. SauAkhi rrjfj ra ‘bar] sé Eha‘y cua so ’Chln’\l:] cua
dé dudc huéng ILWIS (xem hinh bén dudi). TU cira s6 nay, ban cé thé quan ly dir
din liéu ctia minh va thuc hién cac Iénh.

e SU dung bang diéu hudng ILWIS (Navigation pane) dé tim cac thu
muc phu cua bai tip dau tién. Danh sach cac 6 dia va thu muc
trinh bay dudi dang cay thu muc.

Object selection
Defines which objects are visible in data catalog

Toolbar Menu bar Command line:
Used for executing most operations ~ Used for executing most of the calculations with maps

=lol x|
TR
(SRS 2 TN =l =Y=]
v |
= % D) activity &5 Flooding (M Landshde_part (@ RetunPeriod 2 TopoDEM
OperationTres | OperationList Navigator | 2% acivity @ Flooding @ landsides @nRivers @ wards
= (1 Guatemala 2008 2| 12 buiding_map [high_res_image @) Landuse ERivers B wards
= (1 bata ) buding_map @ Landside_bounday @ Landuse ¥ Rivers [ wardls
3 Exercise D1Introduction to the data ) Building_map_segments (& Landsiide_boundary [ idaiDEM @ roads (=]
) Exercise 02 Image interpretation [ Buslding_map_segments @3 Landslide_data R idaDEM Eroads = I»
(] Exercise 03 Statistical susceptibity analys __{| K3X Building_map_segments @) landside_ID @) mapping_urits @ r0ads =11
.4 (2 Exercise 04 Determinisic susceptbiity 3ns Contours D) Landside_D e G sides SE
(% o ecties 5 Lacdchow riek deveremert: Contours [ Landside_ID D mapping_urits (@ Sides =F
* ndslide ics B o h =
S~ o ‘[:l 0 Flood_100_peat @) Landslide_part z e B3 =15
4| | g <] I K|
orive Query : None E = ASliEE
Navigation pane

Data catalog
with icons indicating different types of data.
Note: right-clicking on an icon gives the operations that are possible

You can also change it to operation-
tree or operation list

Cura s6 ILWIS gom maot s6 chirc nang:

» Danh muc dif liéu: hién thj cac biéu tugng va tén cla cac déi tugng trong thu
muc dudc lua chon.

* Thanh c6ng cu chudn: cung cdp cac dudng dan tit d&n mot vai 1énh hay ding
thudng xuyén

200 2R XE »wEEE
Thanh céng cu chudn cé nhitng nut sau:
E M@ thu muc
M3 ban dd

Thudc tinh

Danh muc cac céng cu
B Theng tin 6 pixel
Sao chép

E; Dan

E Xbéa

Danh sach thu gon

Danh séach chi tiét

s 15 A )

Thay d6i thu muc (cd..)

Bai tap vé Yén Bai 1 -2



Bai tdp vé Yén Bai: Tim hiéu vé phadn mém ILWIS va bd dir liéu vé Yén Bai

Bang diéu huéng - Navigation pane: cho phép di chuy&n nhanh, va cé thé
chuyén d6i dé€ hién thi tat ca cac Iénh

Trinh thuc don - Menu Bar: 1a ndi bat ddu dé thuc hién hdu hét cac 1énh trong
ILWIS. D3c biét kiém tra cac Iuva chon trong phén. Ctra sd chinh ctia ILWIS c6
6 menu chinh: File, Edit, Operations, View, Window and Help.

File Edit Operations: “iew Wwindow Help

Dong viét 1énh - Comand line: 1a tién ich chinh cha ILWIS. Tai ddy ban c6 thé
viét cac cau énh tinh todn (dudc goi la MapCalc) cho phép @an thuc hién
nhiéu phép phan tich vgi ban do raster. Néu ban thuc hién mot Iénh, thi Iénh
ILWIS lién quan cling dudc hién thi.

[

Lua chon doi tugng - Object selection: né cho phép ban chon cac déi tugng
hién thi trong danh muc hién thj

Selections

MEEEERIEEEERIEE

BERRR mDUEMEOE

Trg giGp - HELP : cho phép ban tim théng tin tr bét c* di€ém nao cta chuong
trinh. Bao gdbm cac thuc ddn trg gitp khac biét nhau trén moi ctra s6. Cac lua
chon la:

Help on this Window. Ban tim trg giap trén clra s6 hién thgi. Tay thudc
vao clfa s6 ma ban chon chon su trg gitp, ban cé thé cé su trg gilp trén
clra s6 chinh, clra s6 ban dd, clra s& bang, clra s théng tin pixel — pixel
information v.v.

Related Topics. Khi Iya chon thuc don nay, mot hop héi thoai sé hién ra
véi mét danh séach cac chi dé lién quan dén cira s6 hién thdi.

Contents. Hién thi ndi dung trg gitp. Bang cach nh&p chudt vao dudng
link trong bang ndi dung, ban cé thé dé&n bt cf chi dé trg gitip nao ban
muon.

Index. Hién thj trang muc luc ctia ILWIS Help. Ban cé thé gé mot tir khda
hoac nhadp chudt vao bat c(r tir khda nao co6 trong danh sadch ma ban mudn
tim sy trok gitp.

Search. Hién thi clra s& ILWIS Help vdi thanh tim ki€m Search. G& cac ki
tu cta tir khda hodc cum tir trén d6 ban mudn tim thong tin trg gilp va
nh&n Enter, hodc nh&p vao phim List Topic dé€ c6 dugc mét danh sach céac
chd dé. Trong hop danh sach cac chu dé, hay Iua chon chu dé ban muén
hién thi va nh&p vao nut Display hodc nh&n Enter ..

E? ILWIS Help [_[O[=]
o= A B = B

Hide Back Fonward Home Font Print  Options

ottt ||ﬂdEH | §eamh| Favorites Main window
[2] Contents :
@ Inraduction Contents

@ Basic concepts

a @ ILWI15 window types and thei
0 M ap window
e Table. vindaw . Cormmand line
@ Piel information window dard toolb
’ \LWIS obiscts Standard toalbar

I Dbject selection toolbar

@ Ediors Status bar
0 Map and T able calculation
@ (LWIS aperations
@ Meru commands
@ Howto..
0 Appendices

@ Glaszary

Index

&) ILWIS web site

e M

Bl

Introduction

Catalogis)

Operation-tree and Cperation-list
Mavigator

Menu commands
Mouse functions
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Cac

doi tuogng trong ILWIS

Trudc khi ching ta hién thi ban d6 vec to va raster va khao sat cac loai domain, viéc
giai thich cac dang déi tugng khac nhau trong ILWIS la rat hitu dung.

o

(0]

Cac doéi tugng dir liéu - Data objects. Cac ban d6 dang raster, ban d6 dang
viing (polygon), dang dudng (segment), dang diém (point), cac bang va cdt dudc
goi la cac doi tugng dir liéu. Ching chilra dif liéu thuc té.

Cac doi tugng phu trg - Service objects. Cac dbi tugng phu trg dudc cac ddi
tugng dir liéu sir dung; ching bao gém cac phu trg ma ddi tugng dif liéu can bén
canh ban than dit liéu. Domain, representations, hé toa do - coordinate system va
théng s6 trac dia — georeference dudc goi la nhiing d6i tugng phu trg.

Cac doéi tugng chiura - Container objects. Cac dbi tuong chlra la tap hgp cac doi
tugng dif liéu va/hodc cac chi thich: tdp ban dd, tip ddi tugng, tap hién thi, tap
dinh dang an loat va cac van ban cha thich.

Doi tugng dac biét - Special objects. Cac dbi tugng ddc biét la cac hoanh do, bd
mau, bang hai chiéu, ma tran, cac bo loc, cac ham va tap |énh do ngudi dung dat.

MOt ban do vector can cd hé toa do (coordinate system), mot vung dif liéu (domain) va
mot ma hién thi (representation). Cac ddi tugng phu trg nay cling can thiét d&i véi cac
ban dd raster, cing vdi dang d8i tugng phu trg khéc: théng sé trac dia. Trong chudng
nay ta sé tap trung vao cac déi tugng di liéu va déi tugng phu trg.

Spatial
reference

Coordinate
system

Corners / Ortho
Direct linear
Tie points etc.

@—m
\-

_D ._. _Raster |

Georeference ’

Data Structuring

@ Map list G:Stoo!s Image processing Mapview 1 gl
2D table [£)) sample set
[ a 2| Layout
|E'-'II Imported files  ff} Function T
; If | Script . Annotation
% 3-D visu- v o E:I Filter
alisation . Decision
tree (SMCE)

Domain:

what is it?
Representation:
how to show it?

Spatial data:
Vector or
raster maps

Attribute date:
Non spatial data in tables, linking to
spatial data by domain

Vector data
Histogram: frequency of data types in map

Point Identifier
map . domain
H Attribute table
:;ime"t Column1  Column2 Column3
_, Class domain /.,. + @ m @
q : 1 ] !
Polygon l l l
] Class PG
i i @representatlon i & i i i
wa-mnt—w;m!-mmmmma _.~ ) Class domain 1D domain Value domain
aster data o
_ map (%3) Value domain’
i Thematic maps
i satellite images l
i Elevation grids
: Value @ @
representation

Class repr. Value repr.

Data analysis Presentation of results
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Wl

0

Cac biéu tugng trong Danh muc dif liéu — Data Catalog clia bai tdp dé cap dén céc
dang d8i tugng khac nhau cd thé dung dugc trong ILWIS. Khi ban nhip dip vao moét
d&i tugng trong Danh muc — Catalog, d8i tugng d6 sé& dugc hién thi.

1. Cac doi tugng tham chiéu khéng gian:

Cac dbi tugng nay xac dinh hé toa dd, cac tham sdé phép chiéu, va kich c§ va kich c
pixel clia cac ban do raster trong bo di liéu. Théng thudng, toan bo dif liéu khong gian
¢6 chung mét hé toa d6, va toan bd ban dd nay chia sé cing mét théng s6 tréc dia.

Xem Demo2 dé
dudc huéng dan

B
2

0

&

e Nh&p chudt phai trong Data Catalog Ién GeoReference .2 YenBai_01 va
sau dé lua chon: Properties.

Trong clfa s6 Properties of Georeference ban thdy géc toa dd cuia clra s
Georeference va Hé toa doé chua xac dinh - Coordinate System Unknown.
Diéu nay cé nita hé théng toa d6 cia Yen Bai trong bai tap nay la chwua
xac dinh. Kich c3 pixel dugc cho bang 1m.

e Lua chon thanh Tab Used By. Gid ban thdy mot danh muc toan bd cac ban
d6 raster ma st dung théng sé trac dia nay. Diéu nay co6 nghia rang ching
c6 cung hé toa do, bao trum trén cung mot khu vuc dia ly va cé cung moét
kich thudc pixel.

e Chuy rédng khdng cé biéu tugng Coordinate System hién thi trong Danh
muc dif liéu - Data Catalog. Diéu nay bdi vi Hé toa do chua xac dinh -
Coordinate System Unknown dudc st dung, véi mot dang chuan.

e Lua chon nut Help d& ché théng tin co s chi tiét vé déi tugng
GeoReference.

2. DOi tuong dir liéu khéng gian:

Cac dbi tugng nay co thé 1a dir liéu dang vecto (diém, cdc manh — segment — goi theo
dudng, va cac vung — polygon, dugc lam tir cdc diém va dudng thdng) hodc dir liéu
raster (c6 thé 1a anh, dir liéu ddng bd dudgc chiét xuét tir cdc ban dd vecto dugc raster
héa, hoac cac gid tri néi suy nhu M6 hnh s d6 cao — Digital Elevation Models DEM).
Hay xem hdp mau vang § trang tiép theo d€ c6 thém thdng tin vé& sy cac nhau gilta
diém, dudng va khu vuc hién thi trong dinh dang vecto va raster.

Xem Demo3 dé
dugc hudng dan

&

e Nhé&p chudt phai trong Data Catalog lén ban d6 Segment E&1 Roads va sau
dd lua chon: Properties. Trong clfa s6 Properties of Segment Map ban thdy
Coordinate System Unknown va Domain Roads. M6t domain xac dinh cac
noi dung cua dif liéu, ta sé giai thich sau nay trong cac bai tap vé déi tugng
dac trung nay cua ILWIS.

e Lua chon Thanh Tab Used By. Ban thdy rédng ban d6 segment khéng dugc
cac ban do6 khac sir dung .

e Hién thj ban d® Segment Roads béng cach nh&p dlp chudt trong Data
Catalog. Hay xem diéu dé trong clra sé Display Options of Segment map
Representation Roads dugc s dung, bdng cach mau dudc gan cho cac 16p
segment khac nhau. Thém thong tin vé Representation dudi Domain (hay
xem bén dugi).

e Lap lai cac budc & trén ddi vGi Ban d6 Segment Rivers

e Lua chon Help dé€ cé thdng tin cd s& t6t hon vé cac ddi tugng cua dif liéu
khéng gian
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Cac dac trung khong gian dudc gidi thiéu trong ILWIS theo nhirng
cach sau day:

Pi€m - Points. Nhiéu ki hiéu c6 thé dugc bi€u dién nhu mét di€ém dan 1€ trén ban db. Cac
diém c6 thé dé cap dén cac tram do mua, khao sat thuc dia, cac diém I&y mau v.v.

Pudng - Lines. Cac dic diém dang tuyén nhu dudng, tuyén thoat nudc hodc cdc dudng
doéng murc.

Vung - Areas. Dac trung nay chi€m mot dién tich nhat dinh, chdng han mot dan vi s dung
dat (vd. Rirng), hoac cac dan vi dia chat v.v.

Céac dic tinh khong gian dudc md ta & trén cd thé biéu dién theo dang s6 trong hai mo hinh
dif liéu (xem Hinh): mo hinh vector hoac mé hinh raster.

Ca hai mo hinh déu gilr cac chi tiét vé khu vuc cla thudc tinh va cac gia tri clia cac thudc
tinh, tén I8p va chi s6 nhan dang. Su khac biét chinh gilta hai mé hinh di¥ liéu nay la cach
chiing dudc luu va cach chiing biéu dién cac khu vuc.

Vector data model
O
h
oD

Point
[0}
©
o
S
[
T 3 S =
T o 4
o)
1%
©
o
Column Column Column

Key for the vector models: © intermediate point
e node

~ Céc cach hién thi theo dang vector Va raster cia cac diém,cdc duong va cdc ving. Ma ciia cdc dacdiém
trén c6 thé la tén I6p, mot chi sé dinh danh hogc mot gid tri.

(e

3. Domain:

Déy la hgp phan trung tdm cta ILWIS. MOt domain xac dinh noi dung cua dir liéu. Co

thé cé 5 dang Domain:

O Domain dinh danh - Identifier domain: ID domain theo dé trén mdi moét dan vi
c6 mét ma xac dinh riéng biét.

O Domain nhém I8p - Class domain: toan b0 cac gia tri véi cung mot 16p cé cung
mét tén, vi du cac dan vi thach hoc chang han.

O Domain gia tri - Value domain: moi mdt don vi bao gém mot gia tri, vi du, mot
M6 hinh 8 d6 cao DEM, c6 moét dai gid tri mdc dinh tr -9999999.9 dén
9999999.9,

O Domain anh - Image domain: Dai gia tri tir 0 — 256 d6i vdéi anh vé tinh 8 bit.
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O Domain mau - Color Domain: dudc dung vdi cac hinh &nh chdng han anh hodc anh

scan, vi du nhu cac ban ban do.

Khai niém domains rét khac so voi cac phan mém GIS khac va c6 thé gay mét chit Itng ting cho nguoi
st dung khi mé&i bat dau. Tuy nhién, ban sé thay rang day la mét hop phan vé cung manh trong ILWIS.

0

Domains dudc lién két v&i cdc ma hién thi (representation) d& xac dinh cach céac dif liéu
khéng gian dugc hién thi nhu thé ndo. Ban cé thé tu minh tao mdt representation (chi
thyc hién dugc cho domain gia tri va domain nhém I8p) hodc ban cé thé sir dung céac
representation chudn d& cé.

Hay xem Demo4 dé
dugc hudng dan

Xem Demo 5 dé
dugc hudéng dan

&

e Nhap dup chudt trong Data Catalog Ién Domain L3p - Class Domain &)
Roads; clfa s6 Domain Class Roads md ra. Ban thdy rdng cé hai I8p cua
dudng. N&u can thiét ban cd thé thém hodc di chuyén di (ta chua lam diéu
nay bay gid!).

e Nhap chudt vao biéu tugng iz Representation thuéc vé Domain L3p -
Class Domain. Ban thdy rang cé cac mau khac nhau dudc gén cho cac 16p
dudng khac nhau. Mau sic c6 thé chinh sita mot cach dé dang. Vi du cla cac
domain 16p khac: Landcover, Commune and Build_use.

e Lua chon Help dé& cé thém thdéng tin cdn ban vé Domain Ldp - Class Domain.

e Trong Data Catalog Hdy m& Domain Nhan dang - Identifier Domain o)
Buildings_ID. Ban thdy rang moi mot trugt 16 dat riéng biét c6 mot ma
duy nhat tir 1 dén 3766

e Lua chon Help dé€ cé thdng tin cén ban chi tiét vé Domain Nhan dang - ID
Domain.

e Chay rdng Domain Gia tri - Value Domain khdng dudc hién thj trong Data
Catalog, bdi day |a domain tiéu chudn. N6 cé dai gia tri mac dinh tur
9999999.9 dén - 9999999.9. Trong bai tap nay Domain gia tri dugc dung
cho ban d6 dang dudng Contour. Trong ban do nay, cac dudng dong muc co
cac gia tri tr 20 dén 90 m trén muc nudc bién trung binh.

e S dung Help d& c6 thdng tin chi tiét han v& Domain Gia tri - Value
Domain.

4. Cac bang va cac hoanh do:

D{ liéu thudc tinh dugc luu & dang bang, lién két véi dit liéu khong gian théng qua céac
domain. Chi cé6 domain chi danh va domain nhém I8p cé bang thudc tinh.

Cac thong tin dng ké vé dif liéu khong gian dugc luu trong cac hoanh @ -
Histograms, bao gdm théng tin tdn xudt (dién tich, s lugng pixel, s& diém, cac tuyén
v.v). Cac bang ¢ cdt cling c6 mot domain nhém I8p, chi danh hoéc gia tri (c6 thé cé
mot vai ngoai 1&).

O day ciing ¢ cac biéu tugng riéng biét dé té chirc dif liéu, cho viéc phan tich GIS, xUr
ly anh va hién thj di¥ liéu, nhung ta s& khdng dé cap dé&n nhitng diéu nay ngay bay gid.

e Trong Data Catalog nhap dup chuét vao Bang il Buildings_ID. Gid bang
mé ra, dugc lién két v8i ban d6 nha clra. Ban c6 thé thdy cé mot vai cot véi
cac dang dir liéu khac nhau.

e Nh&p dip vao tén cot (phia trén cling ctia cdt);; clra s6 Column Properties
md ra véi Domain dugc s dung

e Lua chon: Help > Help on this window dé& cé thém thdng tin chi tiét vé& Bang

e S(rdung Help d& c6 thém théng tin vé Biéu dd tan sb. Ta khéng st dung cho
bai tap nay.
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Su phu thuodc trong ILWIS — Dependency in ILWIS
ILWIS la la mét phan mém dinh hudng GIS va xU ly anh, nghia la nhiéu déi tuong da
dudc dé cap & trén déu lién quan t3i nhau. Vi thé, ban can moét s6 cac déi tugng khac
nhau dé& dinh nghia mot ban dd chuyén @& dang raster, chdng han nhu:

Hé toa do,

Tham chiéu trac dia,

Cac doan cua dudng dudc sb hoa,

Cac diém chira théng tin vé don vi,

Céc vlng dudc tao ra tir cdc doan dudng va cac diém,

Ban do raster dudc lam tir viéc raster héa ban d6 vung

O 0O0OO0OO0OO0OO

va mot bang,

Khi mot doi tugng cling dudc tao ra tir mot doi tugng khac, ILWIS ciing luu gilt qua
trinh tao ra file do. Diéu dé dugc goi la Su phu thudc - Dependency.

Khai niém dependency la mét trong nhitng nét dac trung cda ILWIS. ILWIS luu gilt
lich s&r cia mo6i mét file da dugc tao ra nhu th& nao, va ngudi ding cé thé dé dang
cap nhat mdt ban d® hodc bang néu mot trong cac dif liéu ngudn bi thay dai.

&

e Trong Data Catalog, nhdp chudt phai trén bang i Buildings_I1D. Chon
Properties, chon thanh Tab Used By. Ban cé thé thdy bang dugc ban d6
vling Buildings_ID st dung.

Cac Dependencies khac da dugc loai di trong tap dif liéu dau tién. Nhung
ban c6 thé tu minh tao ra mot cai mdi 8 phan sau cua bai tap.

Mot vai di€ém quan trong trong viéc quan ly file trong
ILWIS:

C6 mdt vai didu ban can biét vé viéc str dung cac tép dir liéu ctia ILWIS dé& tranh nhiing
réc r6i khi ban sir dung chdng trong khéa hoc. Do c6 su phu thudc va do cdu tric dinh
huéng theo d6i tugng cla di liéu trong ILWIS, cac file rieng biét déu dudc lién két vai
nhau, va mdt vai file cdn dé& hién thi ban d6, bang, hodc cac ddi tugng khac. Vi thé ban
phai biét dudc cac ggi y sau:

Khéng dugc sir dung Windows Explorer dé sao chép/ x6a hoic dat lai tén cho
céac file riéng lé. Hay s dung céac tiy chon ngay trong ILWIS (dudi thuc don Edit) d&
sao chép hadic xba cac file. Ban cb thé& sao chép céc file trong ILWIS bang cach chon
Edit va nh&p vao Copy trong cla s chinh clia chuong trinh.

Trong Data Catalog, nhap vao Landcover. Chon Copy. Sau dé dén mot thu
muc khac véi ILWIS Navigator va chon Paste. Ban thdy réang khéng chi cac
file polygon dudc sao chép ma cac doi tudgng can cho file nay cling dudc di
chuyén theo (nhu domain, representation, hé toa dd - coordinate system,
bang v.v.)

o Ban cb thé kiém tra cdc mdi lién két gilta cac dbi tuong khac nhau king cach lua
chon thudc tinh cua file. Ban thuc hién diéu nay ngay bdng cach nhdp chuét phai,
Iuva chon “properties” tUr menu.

o ILWIS c6é mbét HELP rat rong I6n. Hay tham khao bat ci khi nao ban cé mot cau hoi
cu thé vé chilic nang cta phan mém.
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Kham pha dir liéu dau vao
Trong Data catalog ban cd thé th8y cac biéu tugng cua céc dir liéu dau vao cho phan
gigi thiéu vé ving nghién ctu th& nghiém nay. Cac d{ liéu dau vao sau day sé gidi
thiéu mdt cach t6ng quan vé dif liéu chuyén dé va chldng dugc tao ra nhu thé nao.

Tén Dang Y nghia

Dir liéu anh

QB_cc Anh dang Dt liéu nay dua ra mdt anh mau cé dd phan giai cao
raster dudc dan xuat tir &nh Quick-Bird. N6 dugc truc giao

hoa, va cac dai toan sac khdép vdi cac dai mau, va dugc
lam lai mau dén kich thudc 1 pixel.

Dir liéu do cao

Contour Ban do dang File nay bao gom cac dudng dong muc véi khoang déng
dudng muc la 2.5m. File nay dugc s6 hda tir ban do6 dia hinh
1:2000.
DEM_0O1m Ban do raster M6 hinh s dia hinh - Digital Terrain Model dua ra

ddcao cua dia hinh dugc thuc hién bang cach ndi suy
dudng dong muc thanh mot raster

Cac yéu to chiu rui ro

Commune

Ban d6 dang
vling va bang

MOt ban dd polygon biéu dién cac don vi hanh chinh
trong thanh ph6. Cung vdi bang thong tin, file nay dua
ra s6 lugng nha cua.

Buildings_ID

Ban do dang
vling va bang

Ban dd nay biéu dién cac tda nha dugdc st dung dsi vdi
cac yéu to chiu rii ro, nhung gid la dang polygon. Moi
moét don vi ban do cé duy nhat moét nhan dang, vi thé
ma trong bang théng tin két hgp c6 thé dudc luu dbi
vGi moi mot dan vi. Cac dan vi la nha doc lap.

Trong bang thong tin két hgp, file dua ra dién tich cua
nha clra.

Roads

Ban d6 dang
dudng

MOt ban @6 segment map cua dudng, phd, dudng dan,
dugc s6 hoa tir cac ban do dia hinh.

Dir liéu tai bién

100_maxh_cla

Ban do6 dang
vung

Ban do I lut md rong dGi véi chu ki 1ap lai la 100 nam,
thu dugc thong qua viéc s6 hda vdéi phan mém thay van
Sobek.

Rivers

Ban do dang
dudng

MOt ban do6 segment clia mang Iudi tiéu thoat nudc,
dugc s6 hoa tir cac ban do dia hinh.
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Hién thi dif liéu anh vé tinh

Chuang ta sé xem anh do phan giai cao.

Ctra s6 tuy chon &

hién thi - Display . o L S
options window: * Mg Danh muc dif lieu (Data Catalog): ban do raster QB_cc (Quick Bird —
Cho phép ban xac Té,hdp mau). Dé md ban do6 ban chi can nhay dup vao biéu tugng. Chon
dinh cach hién thi hién thi mac dinh trong clra s6 Display Options Raster map. Nhap: OK.
cac di liéu khong e Ban dd da dit théng s6 dia ly cua hé toa dd UTM. Ban cé thé thdy dong
gian theo cac tuy thdi cd anh va hé toa d6 UTM trong géc phai phia dudi cla cira s6:

chon da co trong

ILWIS. }2656,1568 { 47706667, 1558345.57) ‘

e S{rdung cac luva chon khac nhau dé& phdng to va di chuyén , d& cb
thé nhin thdy cac d6i tugng anh. Ban dang xem mot phan nho cla ca
thanh phd6. Phdng to ban d6 QB_cc cho dén khi nhin thay tirng ngbi nha,
hoac la xe c6.

e Hién thi toan bd ban dd véi nat L3

e DE do khoang cach va géc s dung tat

Chung ta c6 thé digu chinh danh muc theo cach sau day:

&

Nhdp nut vao Danh muc cac cong cu (Customize Catalog) ﬂ trong
thanh céng cu chudn tai clfa s6 chinh. Trang Customize Catalog sé&
dugc md ra.

Trinh Lua chon dé6i tugng - object Selection chra mot danh sach trong doé cac
ki€u d6i tugng dugc thé hién danh muc sé dugc td dam. Ban co thé thay tat ca
cac déi tugng ILWIS dugc lua chon. Né&u chi hién thi ban d6 va cac déi tugng
bang, chon cac d8i tugng cé biéu tugng BB, B, B, 21 and B@:

p—
e Chon trong thé lua chon d6i tugng-object Selection kiéu d6i tugng
dau tién (v.d. B ban d6 Raster), 4n chudt trai va gilt, di chuyén
chuot dén ddi tuong cuGi ma ban mudn chon.
e Tha chudt va nhap: OK.

Ban sé thdy Danh muc-Catalog da thay
déi va gidi chi c6 cac dbi tugng ban dd va
bang dugc hién thi trong Danh muc hién
tai. Clra s6 chinh ctia ILWIS xuat ra nhiéu
Danh muc. Vi thé& ban c6 thé gilr trat tu
dif liéu cua ban trong cac thu muc khac
nhau.

L L e T
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Hién thi dir liéu tai bién
Thanh ph6 da bi anh hudng cia mét con bdo manh véi lugng mua cuc I16n (tudng
dudng v@i chu ky 100 nam). N6 tao ra mét vung ngap 1dn.

Lam mo&
(Transparency) : ban
c6 thé hién thj mot
ban dd trén moét ban
dd khac va xem dwoc
ca 2. Trén mot s
may tinh, tinh nang
nay sé khong co, néu
ban khéng chinh kiéu
hién thi man hinh
thanh 32-bits.

&

Hién thi thudc tinh:
cho phép ban hién thi
théng tin thudc tinh
dworc lwu trong bang
thudc tinh dworc lién
két.

Chong ban d6 polygon 100 _maxh_cla lén trén anh QB_cc. Theo cach
sau:

Chon cUra s8 hién thi (Display window): Layers > Add Layer and choose
Landslide I1D. Chon trong clfa sd Lua chon Hién thi (Display Option):
Transparency: 50. D€ méc dinh t&t ca cac lua chon khac.

Nhap dup vao vung ngap va do ngap sau I6n nhéat tueng ’'ng (maxh)
dugc hién thi trén ctra s6.

Ban ciling cé thé hién thj thém ban dd buildings_ID vao ctra s6 hién thi.
Ban d6 nay gdm thdng tin thudc tinh b6 sung vé& nha ctra. Né nhu mét
thudc tinh khi dugc thé hién trong cira sb riéng. P& lam dugc diéu nay
nhap phai chudt Ién mot polygon nha &, va chon Display Options, va sau
do chon Buildings_ID.

Trong clra s6 Display Option, chon hop Thudc tinh (Attribute) va sau do
chon Nr_Floors. Chon: OK.

Nhifng ving nay da dugc vé lai badng céch s dung giai dodnh anh da thdi ky. Trong
bai tdp 2, chlng ta s& ndi chi tiét cach lam, va cach tao nhitng blc anh can thiét dé
giai doan.

&

MG& bang Buildings_ID bang cach nhdp vao biéu tugng bang trong
Danh muc dif liéu (D ata Catalog). Kiém tra thdng tin cé san trong
bang.

Nh&p dup vao cot trén dau dé xem dic tinh cha cdt. Nhu ban d3 biét:
chung c6 cac Domain khac nhau.

Dong bang va cla s6 ban dd (Map window).
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Hién thi dir liéu yéu td chiu rai ro

Yéu t6 chiu rai ro:
tat ca cac doi
twong va dac tinh
ma c6 thé phai chiu
anh hwéng/thiét
hai/pha hay/bi
thwong hoac t&r
vong do hién twong
tai bién.

Trong bai tép nay,
ching ta ty gioi
han la nha clra,
dan cuv va dwong
Xa.

PE cb thé thuc hién danh gid rdi ro cho Yen Bai chlng ta can thdng vé cac yéu t8

chiu rdi ro. VG&i Yen Bai chdng ta cé thong tin ¢ 2 mdc:

Lép phu (Landcover): day la loai théng tin chd y&u dé€ chdng ta danh gia rui ro.
N6 gdém cac nhém nha clra déng nhét va it ddng nhat véi nhau. Chiang ta can
Ira chon théng tin vé s8 lugng nha clra, ki€u nha, va s6 dén trong moi don vi
nha é.

Buildings_ID: Con dudc goi la ban d6 dudng bao téa nha (building footprint), gém
dudng bao quanh moi ngbi nha trong khu vuc nghién clu.

Roads: La mang lugi dudng xa.

e M3 QB_cc mot [an nira.

e ChoOng ban d6 segment Buildings_ID Ién anh phéan giai cao bang
cach chon: Layers > Add Layer. SU dung trong Lua chon hién thi
(Display options): Segment Map window Representation:
Buildings_ID.

e Phdng to dé thdy dudc ranh gidi cla clia tirng ngdi nha.

e Chdng ban dd polygon Landcover dé& s dung ranh gidi. Ban chon
trong Lta chon hién thi (Display Options) - Polygon Map Op:
Boundaries Only. Chon mau ranh gidi: Xanh 1& (Green) va @& rong
cla ranh gidi (Boundary Width): 2 dé€ Iam dudng ranh gidi day hon.

e Cudi cung hién thi ban d& segment Roads va Contours. Khi hién thi
chon Pseudo. Gian chung tr 20 — 90 bang Iénh Stretch. Kiém tra lai
noi dung ban do.

e Dodng clra s6

Dir liéu do cao

M6 Hinh S6 Bé Cao
(Digital Elevation
Model) : thuat ngtr
chung ché céc ban db do
cao dang s0.

DTM = Digital Terrain
Model, thé hién do cao
cla dia hinh.

DSM = Digital Surface
Model, thé hién do cao
cla cac vat thé nam trén
dia hinh nhw nha clra va
cay coi.

D& cb thé danh gia rui ro cho Yen Bai, chling ta can thdng tin vé& dd cao dia hinh, va

d6 cao cla cac vat thé phia trén nhu nha clra, cy cdi. D& lam dugc nhu vay ta c6

cac bo dit liéu sau:

Contours: cac dudng binh dé dang s6 tlr cac ban do6 dia hinh ti 1& I6n. Cac ban do
sUir dung trong bai tap Yen Bai cé khoang cach gilta 2 dudng la 2,5 mét.

DTM_01m: Mbd hinh S8 Dia hinh thé hién d6 cao cua dia hinh dugc tao bang cach
noi suy cac dudng binh do thanh ban doé raster
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Gian anh (Image
stretching): thuat ngtr
chung ctia cach thé hién
gia tri cia ban db trong
gidi mau ti wu nhat.

Khi ban gién anh trong
ILWIS, ban xac dinh gia tri
nho nhat thé hién gia tri
nhé hon gia tri nhé nhét
clia dai mau dang cé (v.d
mau den) va gia tri I[&n
hon gia tri I6n nhat (v.d
mau trang)

M@ ban dd raster DTM_01m. Hién thi ban dd theo kiéu “Gray”.
nhan gia tri gian mac dinh (23.0) va (94.2).

Phéng to va ban sé nhin thdy ro tac dung cia dudng binh do.
S dung cac do gian khac (v.d. gilta 30 va 50). Ban thay gi?

Loc anh (Filtering):
Loc la moét ky thuat xtv ly
anh, cho phép &ng dung
Ién nhitng ban dd cé bé
mat lién tuc nhw cac
DEM. Loc anh la m6t ma
tran 1& di chuyén khap
ban d6 va ap dung mét
ham nao dd 1én pixel ma
né tinh toan. (v.d b loc
avg3x3 tinh toan 9 pixel
trong mét lan cho dén khi
toan ban dé dwoc tinh).
Két qua ctia ham dwoc
dét vao pixel cGia ban dd
dau ra ma nam tai trung
tam ma tran. Vi thé gia tri
dau ra cua pixel dwa vao
gia tri cGia chinh né va
cua cac pixel lan can.

D& nhin dia hinh t6t han ban cling ¢ thé tao anh hillshading, bang cach s dung
bo loc. BO loc bong ap dung cach chi€u sang nhan tao (tir Tay Nam) dén DEM.
K&t qua, nhitng phan cao clia DEM trd nén rd rang han bdi vi chiing cé béng dé.

MG &nh raster DTM_0O1m. Ch&p nhan gia tri gidn mac dinh. Kiém
tra mot sd gia tri dd cao (so vdéi méat nudc bién).

Thém badn d6 segment contour, va chon trong Display Options —
Segment Map window Bnh Info. S dung hién thi mau dan: “gray”.
Gign &nh: 20 — 90. Nh8p OK. Kiém tra gia tri ciia dudng binh d6
theo gia tri d6 cao mét bang cach nhép chudt vao ching.

Trong Danh muc dif liéu (Data Catalog), nh3p phai chudt 1én biéu
tuong ban d6 raster cha DTM_O1m va chn Statistics >
Histogram. Cac file biéu d® (histogram) md ra tir d6 ban cé thé xem
su sdp x&p cla cac gia tri dd cao. Xem hinh dudi.

[ [ B

Nhifng dd cao nao phé bién nhat? Bd cao trung binh |a bao nhiéu?

Pdbng biéu db.
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e Tao anh hillshading tr ban d6 Lidar. S dung Operations > Image
processing > Filter. Chon ban d6 raster DTM_O1m va b0 loc tuyén tinh
Shadow. Tén bao d6 dau ra dat la: Shadow. D6 chinh xac (precision)
la 1.

e Hién thi ban d6 Shadow, st dung kiéu hién thj gray, va gian tr =5 dén
+5. Khi ban phdng to ban sé thay tirng ngdi nha.

e Thém anh phan giai cao: QB_cc, transparency 50%b.

Ban cé thé& nhan ra cac dac diém giéng nhau khi nhin d6i tudng chi tiét.

Ban cé thé tim hiéu cac 18p dif liéu khac ctia bd dif liéu.

@ Lua chon thong tin pixel cho phép ban thay nhiéu thong tin trong mot vi tri

Xem Demo 6 gé
dugc hudng dan

Pixel Information :

&

Ctra s6 thong tin pixel 1a
cong cu rat dé str dung
né cho phép ban doc
nhiéu kiéu théng tin cting
mot lic, ca di lieéu khong
gian cling nhw di¥ liéu
thudc tinh dwoc lien két.
Ctra s6 thong tin pixel
dugc mé tr bidu twong &
man hinh chinh. Chon
Options. Always on top.
Cac ban dd ban muén
truy van dugc kéo vao
trong clra s6 nay.

&

e Md& anh QB_cc
e Nhap vao nuat Thong tin Pixel ( Pixel Information) trén man hinh

chinh

e Thém ban d6: Landcover, Buildings_ID, va 100_maxh_cla, va
chon Options >Always on top. Gid xem anh va th tim nhirng vung
ban cho rang cé rdi ro ngap lut cao nhat.
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0

Xem Demo 7 dé

DAy la bai tp khéng bét budc, né cho phép ban kiém tra k§ ndng st dung ILWIS.
Néu ban la mdt ngudi méi sir dung ILWIS, hodc néu khéng du thdi gian, ban c6 thé
bo qua phan nay.

Phan tra I6i cho bai tdp nang cao cd thé tim thdy trong phan tra I8i trong DVD
va/hoac trén bang.

dudc huéng dan

Tinh toan sé lwong nha bi pha hay.

&
Qua trinh chéng xép Vao danh muc (catalgg) va nhap phai chudt vao ban doé polygon
(Cross operations): Buildings_ ID sau do chon vector operations, attribute map. Chon
chdng 2 ban db raster. Build_use la thubc tinh va dat tén tap tin dau ra la Build_use.
t??gug)éeél gggg%gﬂot v MG ban dd polygon Build_use va kiém tra két qua. Pdng ban db.
dugc so sanh. Két hop Chuyén ban db polygon sang ban dbd raster. Trong clra s chinh cla
2 917 510 B0 7 e ILWIS vao operations, rasterize, polygon to raster. Chon ban d6
ban doé chong xép . M nf 2 - N
(cross map) va bang polygon A!Bul'ld_use. Pat tén ban do6 raster tucng tg va ‘su d,ung
chéng xép (cross Thoéng s6 trac dia YenBai_01 (GeoReference). Nhap vao nut Show
table). Bang chdng xép dé& bat dau qua trinh raster hda. L3p lai tuong tu véi ban dd
bao gom sw ket hop Landcover.
gia tri, nhém hoac ID
dAu vao. Vao operations, raster operations, cross va chon Build_use va
landcover. Dat tén bang xuat ra la use_cover. Ding bo qua gia
tri khéng rd rang.
Ham tap hop &
(Aggregate

functions): rat quan
trong va hiru dung
trong ILWIS. Ban c6
thé 13y gia tri tap
hop, vi dy, trung
binh hoac téng clia
toan bo cot, hodc
mot gia tri cho méi
nhom trong
classname. Ban co

dan cta ILWIS.

thé doc thém vé ham
tap hop trong huwéng

Md& bang Use_Cover.

Ki€u nha nao chiém uu thé trong dang I6p phi “Continuous
Urban Fabric”? Ban thdy hau hét cac cd sd cong nghiép & dau?

Co6t Npix va Area nghia la gi? Va tai sao ching giéng nhau?

Yen Bai exercise 1 -15




Bai tap 02.A Tao va giai doan anh lap theé
ky thuat s6 da thgi ky

Thai gian du kién: 2.5 gid

? m

Dir liéu: dif liéu tUr thu muc:/exercise02
Nhiém vu: Bai tap nay gilp ban bi€t cach tao cac anh stereo tUr anh may bay ky thuat
s& va mé hinh s8 d® cao. Anh I1ap thé c6 thé dudc hién thi bing cach sur
dung phuong phap anh ndi mau da sic
Tén Kiéu | Y nghia
D& liéu anh
Anh nay chi ra anh mau cé dd phan giai cao chiét xudt tf anh
QB_cc Anh Raster Quick Bird. Anh nay dudc hiéu chinh truc giao, va dudc 1am lai
v@i d0 phan gidi 1 mét
. Anh Pan-Chromatic cé d6 phan giai cao (Pen trdng) va dudc
WV_Original Anh Raster hiéu chinh d& giai doan anh 1ap th&. Khéng can nan truc giao

va hiéu chinh céc théng s8 trac dia

Dir liéu dé cao

DAy 1 M6 hinh s6 bé& mit. Cac dif liéu diém ban dau dugc ndi

DTM_01m Ban do Raster suy thanh ban do raster véi d6 phan gidi 1m
D liéu khac
L e . Ban d6 xay dung trong khu vuc. C6 thé dudc sir dung d&€ danh
Buildings_ 1D Ban do polygon+bang gi4 cht ludng anh truc giao
Buildings_ID Ban dd diém Bao gbm ID cla céc tda nha
Builidings Ban d6 manh Bao gbm ranh gidi cac toa nha

100 Maxh_cia

Ban db vung

Bao gbm d6 sau muc nudc I16n nhat cha mot kich ban 1T lut

Cach nhin anh 1ap thé& trong ILWIS: M6t cdp anh Iap thé gitp ban xem céac
ban db raster, anh chup dugc scan lai hodc cac blc anh & dang néi, bang cach st
dung mét dung cu nhin anh I&p thé dudc gén l1én man hinh hodc kinh mau do-
xanh 14 hodc dd-xanh ducng(kinh 1ap thé).

MOt cdp anh I&p thé c6 thé tinh toan:

e VGi phép tinh Epipolar stereo pair, phép tinh nay doi hdi phai cé 2 ban
do raster dau vao chong Ién nhau, vi du 2 anh may bay chong Ién nhau;
trong cdp anh 1ap thé xuét ra ban sé& thady khu vuc chdng dé ndi lén

e VGi phép tinh Lap thé& pair tir DTM dau vao la mot ban do raster, vi du
nhu anh da dugc scan hoac moét anh sd, va mét Mé hinh Dia hinh S&
(DTM); trong cdp anh 18p thé xuédt ra, ban sé thay toan bd khu vuc ban
dd raster dau vao chéng trén DTM & dang néi.

Mot cdp anh Iap thé sé tu dong dudc tinh todn dé hién thi khi m& né ra. C3p anh
l&p thé chia:

e  Hai ban do raster dau ra

e  Mbi ban db raster st dung mot georeference mdi ¢ chira hé toa do géc.
Mot c8p anh Iap thé c6 thé dudc hién thi:

e Trong clfa s6 man hinh ndi, khi sif dung mét dung cu nhin anh Iap thé

e« Nhu mot anaglyph trong clra s8 ban do, khi str dung kinh mau do-xanh
14 hoac kinh dé-xanh dudng




Bai tap chwong 2

Pat cac tham chiéu trac dia cho anh va tao
anh truc giao

m.—ﬁ':'

Georeference truc ti€p
tuyén tinh: nén tao mot
georeference truc ti€p tuyén
tinh khi ban cé anh dang
nho, nhu anh dudc chup vdi
may anh binh thr 6ng khong
cé diém chuén, dia hinh bao
pht trong &nh cé nhitng khac
nhau ré rang, i b an can
chinh do6 nghiéng va dich
chuyén dia hinh, M hinhD ia
hinh S6 (DTM) cla khu vuc
c6 san. Bang cach tao mot
georef truc ti€p tuyén tinh va
hién blc anh, vi du ban cé
thé truc ti€p sd hoa Ién anh
khéng hiéu chinh trén man
hinh cla ban.

Georef truc ti€p tuyén tinh
dugc tinh bdng céng thlc
chuyén d8i Truc ti€p Tuyén
tinh (DLT):

Row= (aX + bY + ¢cZ + d) /
(eX + fY + gZ + 1)

Col = (hX + iY + jZ + K) /
(eX+fY+gZz+ 1)

Georef truc ti€p tuyén tinh
doi hoi it nhdt phai co6 6
tiepoint (hay diém kiém
soat). M&i diém tiepoint, sG
hang c6t trong anh va toa doé
XY & thé gidi thuc sé dudc
luu. Gid tri dd cao (Z) co thé
duge hd trg bdi ngudi dung,
noéi cach khac nhiing gia tri
nay dudc thu thap thdng qua
toa do XY tUr DTM. DO cao
bay, toa d0 tdm kinh anh
(X0, YO, Z0), goc truc kinh
anh (a, b, g) vGi truc X,Y,Z
dugc tinh toan tUr diém
tiepoint.

Georeference dinh nghia la mGi quan hé gita hang va cét cua ban do
raster va hé toa do XY. Theo do, vi tri clla cac pixel trong ban do6
raster dugc xac dinh bdi mét georeference. Cac ban do raster ciing
mot khu vuc nén s dung ciing mot georeference. MOt georeference
dung mot hé thGng hé toa d60 ma cd chlra thoéng tin vé IuGi chi€u. Cac
ban dd polygon, vecto va diém chi s dung mdt hé toa do.
Georeference la mot d6i tudng trung gian cho mot sé ban do raster.

C6 5 loai georeference chinh:

e Cac g6c Georeference: Georeference dinh hudng Béc thudng
dudc sUr dung khi raster héa dif liéu vector hodc khi ban mudn
lam lai mau cac ban do;

e« Cac di€m ndi Georeference: mdt georeference khdng dinh
hudng Bac d€ thém hé toa dd cho &nh vé tinh hodc cho anh da
quét, hay ban d6 quét ma khéng st dung DTM;

e Georeference truc ti€p tuyé&n tinh: d€ thém hé toa dd cho
anh quét khi sif dung DTM

e Georeference orthophoto: d€ thém hé toa dd cho anh may
bay da quét khi stir dung DTM va théong s6é may anh;

e Georeference 3D: dé tao cai nhin 3 chiéu cho cac ban do.
Binh thudng, dung anh truc giao la cac t6t nhit dé€ tao anh Iap thé.
M6t anh truc giao dudc hiéu chinh (ban do raster dinh hudng Bac co
cac pixel vuéng) anh trdc dia may bay & quét c6 hi éu chinh dd
nghiéng va dich chuy&n dia hinh. Mét anh truc giao thu dugc bang
cach 18y mau lai mot blic anh cé georef anh truc giao cho cac goc
georef. D& cho thé tao anh truc giao, théng tin v& may anh sir dung dé
chup rat can thi€t. Khdng may, nhirng thong tin ay lai khéng cé trong
trudng hgp nay. Vi thé chiing ta phai sir dung cach khac: Georeference
(truc ti€p tuyén tinh) direct Linear.
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e MG& anh WV_original. Cac lua chon hién thi: Fine Grey va
Stretch 250-500

e Chon File/Create/Georeference. Chon Georeference
Tiepoints. Georeference name:WYV. Hé toa d6: Unknown.

e Cua s6 Georeference md ra. M3 ban d6 QB_cc, va sdp x&p
2 clra s6 theo 1 ki€u nhu hinh & trang tiép theo.

e Tim mdt diém giéng nhau & 2 anh. Phéng I6n néu can thiét.
Chon mét diém & hinh bén phai, sau d6 chon 1 diém tucng
tu & anh bén trdi. Sau dé, nh3p vao nut Z trong clra s6 Add
Tie point. Nhdp OK.

e L3p lai it nhat 10 diém nhu vay. Kiém tra do l&ch c6 chap
nhan dugc khong (nhé hon 1 sé xac dinh).

0

Hay xem Demo 8
cho phan gigi thiéu

Phan bd di€m tiepoint: Diéu quan trong d& phan b8 d&u nhau céac
diém tiepoint trén anh, dirng d& viing nao trdng, va chon cac diém &
khu vuc gan géc anh. Ban cé thé xem hinh phia drdi nhu mdt ggi y
vé cach phan bd diém Tiepoint. Bai tdp nay chdng ta st dung 10
diém nhitng d& chinh x&c c6 thé dung 20 diém.
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Resample (lam lai mau):
Lénh lam lai mau thuc hién
lam lai cac ban do raster tUr
ban dd vdi hé théng s6 trac
dia hién thdi sang hé thong
s trac dia khac. Toa do
clia moi mot pixel dau ra
dugc st dung dé tinh toan
mot gia tri mdi tir cac gia
tri pixel lan can trong ban
dd dau vao. C6 3 phuong
phap lam lai mau la:
nearest neighbour, billinear
interpolation, va bicubic
interpolation

¥
12051460 | 10 G colopssl

W i iverentiirha, XD 42 v A i

Sau khi tao georeference truc ti€p tuyén tinh gan chinh xac, sau d6
ban c6 thé tiép tuc bang cach I8y mau anh cho georeference chung
dudc s dung cho tat ca cac dif liéu. Georeference nay dudc goi la
“YenBai_01".

&

e Chon Operations/Image Processing/Resample. Chon Raster
Map: WV _original. Chon Output raster map: WV_O01.
Georeference name: YenBao_01. Interpolation method:
nearest neighbour

e May tinh s& tinh toan va hién thi k&t qua cudi cling va chdng
ban dd nha cla Buildings_ID (chi hién thi ranh giGi
(boundaries), mau: xanh) |én trén dé kiém tra két qua




Bai tdp chuong 2

Tao cdp anh lIap thé tir DEM

Cép anh 1ap thé tir DTM:

G6c nhin: Ban do raster
dau vao dugc chi€u 2 Ian,
ban d6 dau vao sé dugc lay
ma&u lai thanh ban do
raster dau ra bén trai va
bén phai. Su khac nhau
gilta ban d6 raster dau ra
bén trai va bén phai dugc
quyét dinh bdi mot gobc
nhin xac dinh. Nhu vay goc
nhin nay xacd inh géc ma
nhg dé ban d6 dau ra bén
trai va bén phai dugc chi€u
|én dia hinh.

Céach nhin: Ban c6 thé chon
tdch g6c nhin nay bdng
nhau véi ca 2 ban do6 dau
ra (cac nhin ca 2), vi du khi
goc nhindu gc xac dinh 1a
30°, thi ban d6 dau ra bén
trai dugc chi€u nghiéng 15°
trai trén dia hinh va ban d6
bén phai nghiéng 15°.

Ban can dua mot dé cao
tham khao la do cao (cla
DTM) ma xudt hién tai bé
mdt man hinh khi xem cap
anh 13p thé.

Khi xem cdp anh Iap thé,
gia doé cao I6n cua DTM sé
xudt hién & ngoai man
hinh, trong khi gia tri do
cao nhé hon cia DTM sé
xudt hién trong man hinh.

Phép tinh tao cdp anh 1ap thé tir DEM tir mdt ban db raster va mét Mo
hinh S8 D6 Cao, c6 thé 18y tUr dia hinh (DTM) hodc tlr b& mat bao gém
ca doi tugng (DSM). Trong trudng hgp nay, ching ta st dung
DTM_01m

Ban do raster ma ban thdy hét toan bo dia hinh, vi du anh may
bay da quét, anh vé tinh, hoac ban do raster binh thudng;

M6 hinh Dia hinh S6 (DTM), vd ban do raster co gia tri do cao.
DTM con dugc biét nhu l1a M6 hinh S6 D6 cao (DEM).

Chon Operations/Image Processing/Stereopair from DTM.
Chon Raster Map:WV_01. Select DTM: DTM_01m. Output
stereopaire:WV_stereo. Chdp nhdn cac gia tri mac dinh.
Nhap Show.

May tinh sé& tinh toan va hién thi k&t qua cudi cung vdi 2
clra s6. Bong lai sau d6 chon cdp anh Iap thé WV_stereo
trong danh muc liét k&, nhdn chudt phai, visualization, as
anaglyph. S dung tuy chon: Red-Blue.

Hién thi k&t qua cudi cung nhu Anaglyph va chéng
buildings_ 1D bang cach chon Layers/Add Layer va kiém
tra két qua

E

C3p anh 1ap thé: WV_stereo




Bai tdp chuwong 2

Tao mot cap anh lap thé cta anh Lidar.

C6 thé tao mdt cdp anh 18p thé cla anh Lidar bdng cach sir dung chinh
Lidar nhu 1a DEM. V anh chang ta c6 thé s dung anh béng dd cua
lidar, tiép theo chuy&n d&i trong blc anh va sau dé tao mdt cdp anh
I3p thé tr nd. Cach lam nay sé tao ra cac cap anh Iap thé & nhitng nai
ban cé thé danh gid dé dang dia mao khu vuc.

&

Vao operations, image processing, filter va chon ban dé
raster DTM_01m, kiéu loc linear va bd loc Shadow. Dit
tén ban d6 dau ra la Hillshade

Khi ban hién thi Hillshade_lidar, s dung gray
reppresentation

Chon cach gi&n ma ban nghi sé hién thi d6i tugng tét
hon. (chidng t6i sir dung gién gilra -5 dén 5)

Du thé nao, cach gién dé cling chi hién thi lic d6. Khi ban déng ban do
lai va IAn sau md ra ban s& mat cach gidn da ap dung trugc day. D& co
mot anh da dudc gidn c6 dinh, chidng ta can ap dung kiéu dan cé dinh.

&

Vao opperations, image processing, stretch. Chon ban do6
raster Hillshade, cach gian linear (Min-Max), va chon
gidn tUr -5 dén 5, domain la image, va dat tén dau ra
stretch_hillshde.

Hién thi két qua

Gi§ ching ta cé6 thé tao mdt cdp anh ldp thé&. Vao
Operations, Image processing, Stereo Pair from DTM. Chon
ban d6 raster stretch_hillshade, DTM_O1m la DTM va
dat tén file dadu ra DTM_stereo.

Hién thi k&t qua va xem thur

So sanh cac bo dir liéu tir cac thdi gian khac nhau

Vi ILWIS ding c6 thé so sanh cac anh truc giao khac nhau b&ng céach hién
thj chung trong cung clra s6 ban d6, va nhdp vao nat hién thi dé€ bat va tat. Ta sé
thuc hién diéu nay vdi hai anh: QB_cc va WV_01

LI | X 07 W W [§

= L7 B2 OB _cc - MapCob
+ B8 Properties

Hién thi anh QB_cc.

Chon Layers/Add layers va chon anh WV_01. Stretch tir 250
—50

Lua chon lai phan bén trai clia clra s6 dé hién thi hai anh
cudi cling. GI& ban c6 thé thdy QB_cc. Bang cach nhap vao
hép clia WV_01 bét va tat ban c6 thé so sanh khu vuc nhu
nhau trén ciing mot anh.

Ban ciing c6 thé thém cac ban d& manh Buildings_1D
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Su thay ddi gilta ba banh :

Su khac nhau & khu vuc do thi

Su khac nhau vé hinh thai

Thanh 18p ban dé tir cap anh Iap thé

Giai doan cap anh soé
1ap thé:

Vi cdp anh 14p thé c6
georeference, nén cé thé
everlay théng tin vector,
va sU dung thong tin 3-D
trong giai doan. Ban co
thé truc ti€p s6 hoéa trén
anh 3-D. N6 c6 thé gay ra
mot s6 khd khan trong
truéng hgp nhitng noi co
su’ phan cat manh. Céc file
vector dugc chi€u trén dia
hinh khéng co6d 0 cao va
hién thi & cung moét do
cao. Trong trudng hgp nay
nén s6 hda cac file vector
trén anh truc giao va so
sanh véi anh 1ap thé

Cac c3p anh lap thé dugc tao tir bai tap trudc gid cé thé sir dung dé
gidi doan sy phat trién dd thi va trugt 16.

e MG cdp anh Iap thé WV_stereo vGi mau Red-Blue. Dung
kinh I1ap thé dé quan sat.

e Chong ban do segment: 100 _maxh_cla. Khi ban nhdp vao
ban d6, do sau IU lut sé hién Ién
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Cho ngudi da c6 kinh nghiém s dung ILWIS

Néu ban chua bao
gig s6 hoéa ILWIS
thi tét hon khong
nén thay déi gi.
S& co bai tap
khac vé s0 hoda
(bai tdp 4A vé
cach tao mot cé
sG@ dir liéu cac yéu
t6 chiu rdi ro) sé
gidi thich cach s6
hoéa chi tiét

Cho nhirng ngudi da si dung ILWIS:
Chinh stfa ban do6 trugt 18 va cap nhat ban do:

Ban c6 thé& tdn dung ban dd liét ké trugt 18 bang cach thay
d6i segment trong file buildings, va thay d6i ca nhan cac
diém trong ban d6 diém Buildings_1D.

DE& chinh slra segments, dau tién xem ILWIS help vé nhiing
vén dé gap phai dé& chinh stra ding cac dudng. SU dung
Check segment dé ki€ém tra két qua trudc khi ti€p tuc

DE chinh slra dif liéu diém, phai chdc chdn méi mot diém
trugt 18 chi c6 duy nhat mot ID. Ban hay thém vao ID mdi
cho céc diém trugt méi trong domain Landslide_ID, khi s&
héa mot diém mdi. Phai chic chdn gia tri ID trudc dé la g
trudc khi tao cai mdi. Cap nhat ca thoéng tin tir bang thudc
tinh.

MOt khi ban da chinh slra file segment va point ban cé thé
tao mot file polygon, sau khi raster héa né.

Chinh stfa dir liéu
vector: C6 thé
chinh slra ban do6
polygon, ban do
segment va ban do
diém. Mot ban db
polygon dugc tao
bdng dudng dong
kin va moét diém
trong d6. Piém nay

phai dugc cho
thuéc tinh cua
polygon.

Hay xem  thém

hudng dan ILWIS
dé sang té han

Ch6ong ban d6 manh Buildings, va ban d6 polygon
Buildings_ID va ban d6 diém Buildings_ID Ién cap anh
l&p thé. PE chinh stra ban d6 segment Buildings, vao Edit,
Edit Layer va chon Buildings.

Chon Insert Mode "y dé bit dau s6 héa manh mdi. Ban
cling c6 thé chia manh da cé thanh mot cai mdi, va sau dé
gdn manh mdéi tai cai da ton tai trudc do.

S dung Move Point  =* @& thay dGi vi tri cac diém

SUr dung Select Mode E d€ chon cac ddi tugng
(segment hoac diém)

Nhap vao nat Exit Editor ||:+r khi ban hoan thanh

DE s6 hoa segment, ban phai gan nhan cho ching bang cach toa diém
gdn nhan. Chdm diém gan nhan nay & bt c ddu bén trong segment.
Quan trong la d& vé& polygon bdng segment nay, thi phai déng ving

segment.

&

D& chinh sira ban d6 diém, vao: Edit, Edit Layer va chon
ban d6 Buildings_ID. S dung cac nut giong nhu & s ¢
dung vdi segment. Sau khi ban chén diém mdi vao, ban cé6
thé danh id méi cho n6. Mét clra s6 tu ddng md ra. Chon
trong clra s6 nay cac thudc tinh cla diém truct I6 da thé
hién bang diém vira dua vao.
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: @M Polygonize Segment Map

Segment Map I@Iandslide_buundary j
I~ Mask
¥ Topology

* | abel Points ILandg|i|jE_|D j
= Unique Identifiers

™ Auta Comection

Output Polygon kap landslide_use]

Drescription:

Shaow | Define | Cancel | Help

Trudc khi polygon héa mdt ban db6 segment véi mdt diém gan nhan,
didu cuc ky quan trong 1a kiém tra tat ca cac segment dé€ tim 16i. Ban
cén phai loai b cin than va ddi khi tdn thdi gian cho tit ca cac 16i cla
segment.

C6 4 kiéu 10i co thé gdp khi s8 héa mot ban db segment:

Dead end in segment: Segment khéng lién két “dudc gan” vdi
segment khac.

Intersection without node: Segment nam deé Ién segment khac ma
khéng cé diém node. .

Segment dudc s6 hda 2 Idn: LOi nay xuat hién & cac file I16n, hoac
trong file ban nhan dugc t&r ngudi khac.

Self Overlap.

e Trong bang liét ké khi nhdp chudt phai trén Buildings, chon
3 culi edit. T menu cla dung cu chinh stra, vao File, check
segment va chon cai dau tién Self Overlap. Hiéu chinh cac
16i sai bdng cach st dung cac nut chinh slfa.

e Kiém tra ca cac 16i khac trong File, ki€ém tra segment.

e Khi khong con 10i nao nita, ta chuyén ddi ban d thanh ban
do polygon. Nhdp chudt phai vao bang ké trén Buildings,
vectorize, segment to polygon st dung ban d& diém cap nhéat
Buidings_ ID dé gan nhan cac polygons. Dt tén dau ra
Buildings_user. Xem anh bén trai.
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Bai tap 02.B

Tai vé dir lidu cua Shuttle

Radar

Topography Mission

(SRTM) & nhap vao ILWIS.

A. Hé toa

DU liéu dd cao 3 cung gidy SRTM toan cau co thé tai vé
mién phi tir trang web: http://srtm.csi.cgiar.org/. D {f
liéu &@Adu dc tién xU |ly dén d6é phan
gidi 90m/pixel & dang GeoTIFF. C6¢
ngha la d & liéu & céo georeference cla hé
thong do dac toan thé giGi 1984 va Ellipsoid WGS1984.

D{f lieu SRTM mau @& tai v& la khu vuc RiskCity & Honduras (tén file:
RiskCity_SRTM). Néu t6c d0 dudng truyén internet cia ban nhanh, ban hay
thir download d{ li€u SRTM cho chinh minh.

Pau tién ban lua chon & SRTM can tai vé & ban do toan cau; sau do ban tai vé
dif liéu nay. DI liéu sau khi giai nén cé thé nhip truc tiép vao chuong tinh
ILWIS. Qua trinh xUr ly sau do6 sé ti€n hanh trong module mé hinh Hydro-DEM.
Trong module, ching ta s& phii mau bdng d6, mét cach hién thj dia hinh rat

Thoéng tin chi ti€t xem tai SRTM: http://srtm.usgs.gov/
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do cua khu vuc dudc tai veé
Dau tién ban lua chon hé toa do trong Lat. / Long. cua khu vuc da tai vé
tUr trang web CGIAR.

Yen Bai Vi do Kinh d6 UM X |UTM Y
(Vung 48) |(Vung 48)

X min — X max — Vi d6 104° 50’ 00”E |104°57’ 00”E |O 500.000

Y min —Y max — Kinh d6 |21° 41° 00"N  |21° 48’ 20"N (2.200.000  |2.790.000

Cha y: Chuyé&n déi Lat-Long sang UTM: ww.cellspark.com/UTM.html

Hodc lvachon X =57,Y =8
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B. Tai dir liéu SRTM tur trang web CGIAR-CSI
CHU Y
Chi thuc hién khi cé dudng truyén du I8n! Hoac
s dung file da dudc dowload cho cac ban

D{ liéu SRTM dudc tai vé tU trang web CGIAR-CSI theo cac manh 5x5 do.
Cha y rang di liéu GeoTIFF c6 mdt dang md rong khéac l1a tif (vi vay, khdng cé
chil “Geo”) File nay nam trong hé toa d6 WGS 84 with Lat. / Long. Phai
chac chéan rang trong file *.tif c6 dau file va file *.tfw dugc gan vdi né.

e Xem trang web CGIAR-CSI:
http://srtm.csi.cqgiar.org/
e Lua chon trong phan SRTM Content: SRTM Data Search and
Download
e Chon may chl dé€ tai vé, luva chon phuong thic chon dif liéu (Data
Selection Method) va dinh dang file (File Format). Ban nén chon
theo nhitng lua chon dudi day: (sau dé hay th(& nhimng Iua chon
khac)
Cha v: Thu may cha JRC (IT), dua ra header files cho the
WGS84 Datum.
o Server: JRC (IT)
o Data Selection Method: Input Coordinates (Decimal Degrees
or Degrees, Minutes, Seconds)
o GB& gia tri I8n nhat, nhé nhat cho Longitude va Latitude
Select File Format: GeoTIFF
e Khi lya chon xong: Click here to Begin Search
Trang ti€p theo c6 phan xem trudc (Quick-looks) va thong tin vé
anh clia ving da chon. Kiém tra viing ban mudn tai vé.
e Chon: Save vao clra s6 File Download. Tao mdt folder cho cac
manh di liéu SRTM

e Gian nén cho manh dit e Modfied S
i n 2. = = Jr bt | 9/19/2008 3:05 PM 2,479
“el;" Pha! C,ha? rfng @)srtm_19_10.hdr 9/20/2008 8:37 AM 1,140
khéng chi co file *.tif ) srtm_19_10.tFw 942042008 8:37 AM 156
ma con co file *.hdr va ] srtm_19_10.4F 9{20{20088:37 &AM 72,096,675

> tfw. (xem vi du)

e Cac server TelaScience (USA) and AGDevSolutions
thudng khong hoat dong tot vi vay nén s dung sever
JRC IT dau tién

e MG file *hdr bang Word. Doc céac chi tiét clia di liéu SRTM

C. Nhap va hién thi di¥ liéu SRTM GeoTIFF trong ILWIS
D liéu 6 dang GeoTIFF dé dang nha&p vao chudng trinh ILWIS. File két qua sé
van c6 hé toa dd Lat / Long va kich thudc cua 6 pixel do bang dé. Kich
thudc dit liéu bang 3 cung gidy, tuong ducdng vdi 90m & hé toa dd UTM.

10
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Mg phan mém ILWIS
M@ dudng dan dén folder co6 dif liéu SRTM da tai vé va giai nén
Chon trong menu chinh clia ILWIS: File > Import > Via GDAL
Chon ctra s6 nhap dif liéu SRTM *.TIF; g Tén file xudt ra. RGi &n:
OK
Hlén thl dl"j’ ||éU SRTM nha’y dﬂp % Properties of Raster Map “srtm_19_10"
vao biéu tugng Raster Map. | feterter |General | Usedsy| inia
Lua chon trong clia s6 Display —
Raster map
0 Representation:
Elevation 1
Check Box: Info Eorner of Comer Coontes .
stretch: Linear s ceplpbcicriy
o Dé mac dinh tat cd CAC = Eotomler 107000000, 87000000
glé trl khé.c Bgttom Right: 10°0000.00""M, 85°00°00.00" %/
o An: OK
Di chuyén con trd chudt vao
ban d6 SRTM DEM. Xuat hién
gia tri do cao. ) i
Chon Properties bang cach nhdp dup. Doc trong clfa sob
Properties of Raster Map, kich thudc pixel (pixel size) va cac goc
toa dé (Corner Coordinates). Hai gia tri nay van dé & dang d6 phut
gidy, chua phai la gia tri mét trong UTM WGS84. Domain & dang
Value

| Raster Map "srtm_19_10"

GeoReference |T§ sitm_19_10 j 2

GeoReference Comers "sritm_19_10"
Coordinate System LatLon "sttm_13 10"
6000 lines and 000 columns. Pixel Size  0°00'03.000"

Map uses 2 bytes per pixel
Domain Ivalue j P

Default Value Domain

D. Tao mot tap con theo UTM WGS 84 va kich thudc pixel 90m
PE dua dir liéu vé hé toa d6 UTM dan vi la mét thay cho Lat/Long dan vi d6, thi dit
liéu phai thay GeoReference mdi.
Trudc tién la tao hé toa dd trong ILWIS. Sau dé dit liéu chuyén ddi dé cd pixel

thanh 90m

(0}
(0}
(0]

e Chon trong menu chinh ILWIS: File=>Create>Coordinate System
e Chon trong ctlra s6 Create Coordinate System:

Coordinate System Projection

G6 tén toa do

An: OK
e Chon trong clra s6 Coordinate System Projection:

chon: UTM, an: OK
chon: WGS 84, an: OK
chon: WGS 1984, dn: OK

0 Thé Projection:
o Thé Ellipsoid:
o Thé Datum:

Ban c6 tim danh sach cac vang UTM bang céach tra ciu ILWIS

Help. Tra tu: Projections: UTM zones
Pa xong thi an: OK

Tao moét GeoReference cho khu vuc nghién clu, stif dung hé toa do UTM
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Bai tap chwong 2

e Chon trong menu chinh cla ILWIS: File > Create >
Georeference
e Chon va gb trong clra sd Create GeoReference:
O GeoRef Corners

O GO tén GeoReference

0 Chon Coordinate System (la cai ban da tao)
o GO Pixel size: 90(m)

e GO toa dod X,Y nhd nhat va I6n nhat cua khu vuc nghién clu trong
hé UTM

Két qua, dir liéu sé thay GeoReference, cé kich thudc pixel la 90 mét.

e Chon trong menu chinh cua ILWIS: Operations >
Image processing > Resample

e Chon va gé trong clra s6 Resample Map
Raster Map: chon file SRTM tai vé & dang Lat / Long
Resampling Method: Bicubic
GO tén Output Raster Map
GeoReference: chon cai ban da tao ¢ phan trudc
An: ok

thi file SRTM vira méi tao. Kiém tra Properties

5 o o oo

e Hié

E. Tao té hgp mau cé béng dd (colour composite hill shade)

T&p 1énh colour hill shade cho dif liéu d& cao dudc Koert. Sijmons, ITC phat trién

Giai thich ngan vé cach tinh
toan bang tép Iénh:
e Diu tién, 3 ban d6 bong d6 dugc
tao bang bd loc béng d8: Béng
. . W(Tay), Béng(Tay Bac), Bong
e Chon trong cua sO DEM N(B&c).
Visualization di li€éu SRTM;
g6 tén file xudt ra. An: OK

e Chon trong menu chinh cla
ILWIS: Operations >
DEM Hydro-Processing
> DEM Visualization

e Ba ban d6 nay dugc gidn bang

MOt doan Iénh thudng dudc pr:u’dng phap gian. anh tuyén tinh‘
sf dung t6 hdp mau cé béng| * TG hdp mau 24-bit dugc tao ra tuf
ds. j j nhitng ban d6 gian béng dé nay

e Tim hi€u ban db t8 hgp mau| * Cudi cung, cac ban do6 raster

béng ds. Phéng to, thu nhod t:im thai :se bi loai .bﬁo va.ban do
. t0 hdp mau dudc hién thi
theo y ban

12



Bai tdp chuwong 2

Bai tap 02.C Tai vé Dir liéu Landsat ETM va nhap vao
trong ILWIS

Cac dir liéu khéng gian dudc tdi v& mién phi tai trang web clia Global Land
Cover Facility: http://qglcf.umiacs.umd.edu/Zindex.shtml

C6 dif liéu V& tinh LANDSAT va  |srelmster
t6 hdp anh MODIS. Dif lidu [EENED .. ) e o
SRTM dugc x&r ly cép 3, ngha |& NI - ETTTTTET ] BT g

la cac khoang tr6ng (nhiing | 2T : o
pixel bi thi€u dif liéu) khong
dudc loc ra hoan toan. D& |4y
dr liéu SRTM t6t hon ban nén i 2
tai tai trang web cla CGIAR-CSI ' g : J‘-""
va lam theo cac gidi thiéu trong | T wee [ s o = ]
bai tép “Lam thé nao dé tai di ~— e
liéu SRTM”. Anh Aster chi dudc cung cap & nhithg khu vuc da lua chon. Mot s6
d{f liéu Landsat & dang GeoTiff vgi lugi chi€u UTM WGS84.

Trong bai tdp nay la vi du dé tai dif liéu Landsat ETM & khu vuc TP Yén Bai —
tinh Yén Bai. Trong trudng hgp, dudng truyén internet clia ban khéng
nhanh, ban ding cé th & st dung file dif liéu @ du dc tai vé san

Ban Iuva chon mdt canh Landsat d& tai vé& s dung hé toa dd Lat/Long & khu
vuc nghién clru RiskCity. Sau d6, ban tai dir liéu dang GeoTiff. Cha y:
dit liéu c6 thé dudc duyét thdong qua lva chon Map Search.

D{ liéu dudc gidi nén c6 thé dudc nhap truc tiép vao phan mém ILWIS. Qua
trinh x{r ly sau d6 dugc ti€n hanh trong module Image Processing cua ILWIS.

Thoéng tin chi tié€t vé Landsat: http://landsat.usgs.qov/

w5

A. Hé toa do6 cua khu vuc dudc tai vé
Pau tién Iya chon hé toa do Lat.Long cua khu vuc tai vé trang web clia GLCF.

Yén Bai Vi do Kinh d6
X min — X max — Vi do 104° 50’ 00” E 104° 57' 00” E
Y min — Y max — Kinh dd | 21° 41’ 00" N 21° 48’ 20" N

Cha y: Chuy@n déi Lat-Long sang UTM: http://www.cellspark.com/UTM.html
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Bai tap chwong 2

B. Tai dir liéu Landsat ETM+ tUf trang web GLCF
Lua chon dif liéu dé€ tai vé co kich thudc 185x185 km tir trang web GLCF. Cac
dif liéu nay trong hé toa d6 UTM-WGS 84.

&

Vao trang web GLCF: http://glcf.umiacs.umd.edu/index.shtml

Chon Download Data = -
Chon Map Search Map Search

Landsat Imagery
ETM+ )
[mp

Chon: Landsat Imagery: ETM+ L] Mss

Chon: Thé Lat Long Lat/Long |

Dién kinh d6, vi do I6n nhat va nho nhat cla khu vuc can tai vé. S
dung dan vi do, phut, giay. Vi du:

Min Latitude: 21d431°007N Min Longitude: 104d5%0'00"E

Max Latitude: 21448°20"N Max Longitude: 104457 00"E

r=A
Nh&p vao bic anh dé chon no L=

Chon: Update map Update Map Budng vién bao ngoai blc

anh chuyén sang mau dé.

Chon: Preview and Download Preview & Download
Chon canh bang céach &n vao ID va xem anh bao ngoai va

anh xem trudc.

Chon anh cua vung RiskCity véi Path/Row: 127/045 va ngay
chup: 2007-11-08. Dinh dang anh GeoTIFF.

Chon: Download || Download

Mot danh sdch dudc hién thi vdi titng dai anh cho phép tai vé, xem
trudc va file metadata (*.met).

Tai file metadata trudc tién. Tai vé bdng cach: nhdp chudt phai >
Chon Save target as...

Nhiém vu: M& file metadata bang phdn mém MS Word va nghién
clu ndi dung, nhu tén dai anh, ngay chup, kich thudc pixel, v.v...

Tai cac dai anh khac vao folder di liéu bang Nhdp chudt phai > Chon
Save target as...

Chi dg,n: dau tién tai cac dai 2, 3 va 5. Cac dai anh nay cé thé tao ra
anh té hgp mau chinh xac

Giai nén tdt ca cac dir liéu tai vé
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C.

D.

Nh&p va hién thi di¥ li€u Landsat trong ILWIS
Tlng dai anh tai v& 8 dang GeoTIFF c6 thé nhdp vao phan mém ILWIS. Sau
dd, cac dai anh nay dugc ké&t hgp dé hién thi mot t6 hdp mau.

&

M& phan mém ILWIS.

M3 dudng dan dén folder co6 dif liéu Landsat ETM @ t ai vé va giai
nén.

Chon menu chinh cta ILWIS: File > Import > Via GDAL

Chon ctra s& Import mdt trong céc file *.TIF; gb tén file xudt ra. Thém
sO cua dai anh vao trong tén file xuat ra. Vi du nhu ETM dai 3:
ETM_b3. An: OK

Lam tudng tu vGi cac dai anh Landsat ETM da giai nén khac

Hién thi clra s& Properties of Raster cia mot trong cac anh da nhép
(nh&p chudt phai vao biéu tugng anh raster d4). Ban s& thy kich
thudc pixel (pixel size) la 28,5m va Domain: VALUE. D& xU ly cac
dai anh Landsat ETM trong ILWIS, Chiang phai c6 Domain la:
Image

Trong clra s& Properties of Raster clia dai anh dau tién, chon danh
sach Domain dugc kéo xudng: IMAGE. Sau dé chon: Apply > OK.
Lap lai v@i tat ca cac dai anh khac

DE hién thi mot t hgp mau: trong menu chinh cta ILWIS:

Operations > Image Processing > Color Composite
Chon trong clra sO Color Composite theo cac dai anh sau day:

o Daido: ETM_b5
Dai xanh la: ETM_b3
Dai xanh duong: ETM_b2
G6 tén ban do raster xudt ra: ETM_b532
PDE tit ca cac gia tri khdac & mac dinh nhu Linear
Stretching, Percentage va RGB
o An: Show
Phéng to khu vuc Yén Bai va xem qua buc anh.

O O o o

Tao mot viing con cua khu vuc Yén Bai

&~ P& tao mot viing con cho mdi dai anh Landsat ETM, ban [am nhu sau:

Nhdp chudt phai vao dai anh ETM dau tién ban mudn tao vung phu
va chon: Raster Operations > Sub map...
Chon trong ban db phu (Sub Map) cla cla sd Raster Map:
o Coordinates
o Dién vao: First Coordinate va Opposite Coordinate
Chu y: Pay la hé toa do0 UTM cla goc trén bén trai va géc
dudi bén phai cla ving RiskCity
0o G0 tén ban do xuat ra
o An: Show
Lap lai cho cac dai anh khac;
Tao t6 hdp mau va xem anh.
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Bai tap 3.3 — Phan tich tan xuat

Poi tugng:

Th@i gian du kién: 2 gid
Sau phan nay ban cé thé:

- Tinh toan chu ki lap lai va xac suat vugt ngudng cua mot bi€n co
- Tinh toan su phan phdi gia tri cuc tri bang phudng phap Gumbel
- Xac dinh mGi quan hé cudng do6 - thdi gian — tan xuat

- V& va giai thich mot biéu d6 Gutenberg — Richter

LG lut

Chu ki ldp lai/xac suat vudt nguéng

Phan trim x4c suat caa N nam 1ii lut xay ratrong mot giai doan nhat dinh

N = Chu ki lap lgi trong cac nam

S6 nim trong chu ki 5 10 20 50 100 200 500 1000

1 20 10 5 2 1 - - -

2 36 19 10 4 2 1 - -

5 67 41 23 10 5 2 1 -

10 89 65 40 18 10 5 2 1
20 99 88 64 33 26 10 4 2
50 - 99 92 64 39 22 9 5
100 - - 99 87 63 39 18 10
200 - - - 98 87 63 33 18
500 - - - - 99 92 63 39
1000 - - - - - 99 86 63

Bai tap

1. Ban c6 thé phat bi€u gi v& xac sudt xudt hién clua Q50 trong sudt 100
nam téi va 5 nam téi?
2. Xac sudt xuat hién cua Q500 trong subt 2 nam téi?

Su’ phan phéi gia tri cuc tri badng phuong phdp Gumbel

Trong bai tap nay phan phdi Gumbel dugc thi€t Iap. VGi su giup d& cua két luan
logic, cac chu ki 18p lai khac nhau cua lugng mua/luu lugng cé thé dudc xac
dinh. D3u tién, mét vi du dudc dua ra dé€ trinh bay th tuc.

Vi du

DaGi vGi vi du nay, tran Il lut hang nam I8n nhéat cua séng Cleanwater tai Idaho,
My dudc lua chon (1911-1948) N = 38 nam
1. Sép x€p cac gia tri IT lut I6n nhat hang ndm tU thdp dén cao. Gan hang
thdp nhat 1 cho gia tri dit liéu thap nhat va gan hang cao nhat N cho
gia tri dif liéu cao nhat. Mot vai tac gia chdp nhan viéc sdp x&p tUr cao
(rank = 1) dén thap (rank = N).




2. Tinh toan mdi mdt quan sat xac sudt phan bén trai bdng cong thirc:

R
trong do:
P = xAc suat phan bén trai (xac suat cua viéc co it cac gia tri
trong chubi)
R = la hang
N = s0 lugng quan sat
3. Xac dinh chu ki 13p lai cho mbi mét quan sat

1 1

5 1 b Eq2
4. Xac dinh vi tri v& d6i véi moi mot quan sat
y=-In(-InR.) Eq3
Bai tdp sau dady thua tuc c6 thé dudc giai quyét v8i mot bang tinh sau day:
Bang 1: dif liéu goc

Date |Di5charge Date |Disch arge| Date |Disch arge| Date |Disch arge|
G-May-11 34500 23-May-19 52000 T-May-31 20300 17-May-39 Je200
17-May-11 29400 13-May-20 43600 14-May-31 3e300 12-May-40 37100
4-Jun-11 33900 16-Jun-20 42500 1e-May-31 36300 23-May-40 259600
13-Jun-11 39300 23-Apr-21 33200 14-Apr-32 28300 13-May-41 28900
21-May-12 533200 20-May-21 63700 14-May-32 72100 14-Apr-42 28500
20-May-12 51500 15-May-22 0600 21-May-32 62200 21-Apr-42 28500
21-Jun-12 JE000 26-May-22 532100 13-Jun-32 33100 2E-May-42 37100
20-8pr-13 29400 6-Jun-22 652400 15-Jun-32 35100 20-Apr-43 43200
27-Apr-13 30700 B-May-23 38300 27-Apr-33 35300 1-May-43 29600
11-May-13 45300 10-May-23 38300 4-Jun-33 71200 259-May-43 52200
2e-May-13 7ee00 26-May-23 259500 10-Jun-33 81400 11-Jun-43 37100
18-May-14 422000 12-Jun-23 43200 23-Dec-33 43800 19-Jun-43 43200
23-May-14 41500 4-May-24 45600 30-Mar-34 32300 22-Jun-43 40100
3-Jun-14 30700 13-May-24 58500 14-Apr-34 37300 16-May-442 34200
19-May-135 28200 17-Apr-25 41300 25-Apr-34 45500 B-May-43 44400
28-8pr-16 20000 F-May-25 24300 B-May-34 34300 31-May-45 38400
F-May-16 44400 20-May-25 39300 24-May-35 44000 20-Apr-46 33300
S-Jun-1& 36600 19-Apr-26 353500 31-May-335 34400 26-Apr-4& 33700
S-Jun-i6 300 1-May-26 353500 6-Jun-35 29500 B-May-36 3a600
19-Jun-16 Se000 21-May-26 32400 19-Apr-36 S0e00 15-May-46 20000
29-Jun-1& 3ee00 28-Apr-27 45400 I-May-36 49300 28-May-46 35100
15-May-17 63500 17-May-27 54200 15-May-36 63200 4-Jun-4& 28300
30-May-17 69700 8-Jun-27 6E600 28-May-36 34300 15-Dec-46 33500
9-Jun-17 56300 S-Mow-27 43500 1-Jun-36 32500 g-May-47 55900
17-Jun-17 F0300 26-Mow-27 29200 1%-May-37 34300 27-May-47 37600
25-Dec-17 37300 9-May-28 63700 28-May-37 32200 O-Jun-47 31200
I0-Drec-17 37300 26-May-28 72100 19-Apr-28 53400 18-Apr-48 259400
3-May-13 22300 24-May-29 232700 1-May-38 33400 22-Apr-48 32600
15-May-18 33200 1-Jun-259 283500 17-May-38 31300 3-May-48 33800
10-Jun-1& 22300 O-Jun-29 233300 28-May-38 0300 22-May-48 8a300
29-Apr-19 30700 25-Bpr-30 31000 4-May-39 45400 25-May-48 95000
22-Jun-43 259500




XU ly sO liéu
Trong di liéu qua 38 nam. Luu lugng I16n nhat trén nam dudc rat ra tur bang dir
liéu goc va sau dé cac budc giai thich & trén dudc thuc hién trong bang.

Bang 2: Céc gia tri luu gilr va biéu d& Gumbel

TEHr|‘I"EE|r Max Sorted|Rank|Left Prob|TR y=-In{-In{left prob)
1911 39500 28200 1 0.03 1.03 -1.30
1912 61900 285900 2 0.05 1.05 -1.09
1913 76600 31000( 3 0.08 L.08 -0.94
1914 42200 34200( 4 0.10 1.11 -0.82
1915 28200 34300 5 0.13 1.15 -0.72
1916 56000 35500 6 0.15 1.18 -0.63
1917 70500 3_e00| 7 0.18 1.22 -0.54
1918 52800 37100( 8 0.21 1.26 -0.46
1919 52000 37100 9 0.23 1.30 -0.38
1920 43800 39500 ( LO 0.26 1.34 -0.31
1921 6£9700 40800 L1 0.28 1.39 -0.24
1922 62400 42200 L2 0.31 L.44 -0.16
1923 459500 43600 L3 0.33 1.50 -0.09
1924 58900 44000 ( L4 0.36 1.56 -0.02
1925 59800 44400 ( L5 0.38 1.63 0.05
1926 355800 45900 L6 0.41 L.70 0.12
1927 68600 46400 ( L7 0.44 L.77 0.19
1928 72100 49600 ( L8 0.46 L.86 0.26
1929 52700 52000 19 0.49 1.95 0.33
1930 31000 52200 20 0.51 2.05 0.40
1931 40800 52700 21 0.54 2.17 0.48
1932 72100 52800 22 0.56 2.29 0.56
1933 81400 56000 ( 23 0.59 2.44 0.64
1934 45500 585900 ( 24 0.62 2.60 0.72
1935 44000 59300 25 0.64 2.79 0.81
1936 63200 61900 (| 26 0.67 3.00 0.90
1937 34300 82400 27 0.69 3.25 1.00
1938 63400 63200 28 0.72 3.55 1.10
1939 45400 3400 29 0.74 3.90 1.22
1940 37100 68600 ( 30 0.77 4.33 1.34
1941 28500 9700 (| 31 0.79 4.88 1.47
1942 37100 69900 ( 32 0.82 5.57 1.62
1943 52200 70500 33 0.85 6.50 1.79
1944 34200 72100 34 0.87 7.80 1.99
1945 44400 72100 35 0.90 9.75 2.22
1946 36600 JeE00( 36 0.92 |13.00 2.53
1947 69500 81400 37 0.95 |19.50 2.94
1948 95000 89000 ([ 38 0.97 |39.00 3.65




5. SU dung céac chirc ndng d6 hoa clia Excel biéu d6 xac sut cé thé dugc

xay dung.
N Plot=y Prob TR
Gumbel Probability 4 0.981851073 | 55.09968
4.00 3.8 0.977877598 | 45.20305
o 3.6 0.973046194 | 37.10051
3.4 0.967177474 | 30.46688
3.2 0.960057401 | 25.03593
=5 3 0.951431993 | 20.58969
100 2.8 0.941001954 | 16.94971
2.6 0.928417664 | 13.96993
000 2.4 0.913275261 | 11.53074
2.2 0.895114927 | 9.534245
1.00 1 2 0.873423018 | 7.900331
! ! ! ! 1.8 0.847640317 | 6.563416
200 e — e — —— e 1.6 0.817179487 | 5.46984f
1.4 0.781455585 | 4.575729
% y=-Inf-In{left prob) —— Linear (y=-n{-In(left g:rot:})| 1.2 0.739934055 | 3.845179
1 0.692200628 | 3.24887
NN N W, g A a4 0.8 0.638056167 | 2.76286
CEJOI le,ng ﬂj' truc y (io I'e_n qEJan.t,rl_.rc? tl,ep dfn 0.6 0.577635844 | 2.367625
xac suat hoac chu ki lap lai, cac gia tri co the 0.4 0.511544834 | 2.047271
déi dugc. Budc tiép theo la thay déi gia tri de 0.2 0.440991026 | 1.78888
() MY , > D 0.367879441 | 1.581977
tr(A)ng‘trl,uA: y’ bang tgdng quan CUfil P Ya Tr.ﬂ 03 0294816321 | 141807
Pay la viéc khong dé dang nén mot bang b6 0.4 0.224961794 | 1.2902509
sung dudc thiét |1ap dé s dung cdng thic -0.6 0.161682814 | 1.192866
-0.8 0.108008978 | 1.121088
gy 1 1 -1 | 0.085988036 | 1.07065
P, 1-P
R L
Bai tap

Trong bai tap nay lugdng mua theo ngay I6n nhat trén nam cua RiskCity dudc
lva chon N = 50 nam (1951 — 2001), hdy xem bang tinh ExerciseFA-RiskCity.
1. Phan hang cac gia tri lugng mua I6n nhat hang nam t thap dén cao. TU
dd, gan hang 1 cho gia tri thap nhat va gan hang N cho gia tri cao nhat.
Tinh toan cho mdi mot quan sat xac sudt phan bén trai theo EqLl.
X&c dinh chu ki I3p lai cho mdi mot quan sat dung Eq2
Xac dinh vi tri biéu d6 d6i véi mdi mdt quan sat ding Eq3.

a bk wN

Dién vao trong bang sau:

Mua cho Tr = 10 nam
Mua cho Tr = 40 nam
Mua cho Tr = 100 nam

Tr cho mua = 65mm
Tr cho mua = 65mm

Tr cho mua = 65mm

Tai day cé b4t ki s6 hang nao ndm ngoai (outlier) trong cac chudi khong?
Gia s rdng khoéng co6 10i trong cach tinh toan, vay “outlier” nay c6 nghia la

gi?

C6 thé xur ly outlier nhu’ thé nao?



t

P

M@i quan hé cudng doé - thdi gian — tan xua
Vi du

Xac dinh cudng d6 mua va do sau thiét ké sau thdi gian bédo la 20 phat vdéi chu ki
I3p lai la 5 nam, nhu hinh 1.

g =
=2

fad

Retum

~. | L | period
A :

{ | } — 100 years

. - — Y — - + —— - — | by \\ o RU
_ ' ! \ 25
] ,%}I SN SN N — ’ | NG N
‘ L ‘ | i . INRNERE
0.6 ‘ | 1» R bt H |

5 h & 10 20 40 60 20 100

Dwuration (min)

ra

Precipitation intensity (in/h)

Hinh 1: Pudng cong IDF dudc tinh toan tai mét tram cd dinh va khéng thé ngoai
suy sang nhirng khu vuc khac.

Giai phap: Tu dudng cong IDF, cuGng do thi€t két cho mot tran bao 20 phut vdi
chu ki 5 @m | ap lai mét Ian la 3.50 in/h = 3.5m/h. D6 sau lugng mua tucng
duong dudc tinh béng céng thic P = i*Td véi Td= 20 phat = 0.333h.

P=i*Td = 3.50*0.333 = 1.17 in = 0.03m

Bai tap
D{I liéu cua RiskCity c6 thé tim dudc trong bang tinh sau: ExerciseFA-RiskCity.
1. Xac dinh cudng do lugng mua va do sau thi€t ké cho tran bdo 80 pht vdi
chu ki Iap lai la 20 nam cho khu vuc RiskCity
2. Xac dinh cudng do lugng mua va do sau thi€t ké cho trdn bao 10 phuat vdi
chu ki Iap lai 1a 50 nam cho khu vuc RiskCity



Pong dat
QUAN HE GUTENBERG-RICHTER

Khai niém: Bang biéu dd, theo thang logarit, s6 lugng cac trén ddng dat Idn han
hodc bdng vdi mot dd 16n cho trudc trong mot khodng chu ki thdi gian tudng
phan vai d6 16n dd, mot dac tinh cd ban cua tdéc do dia chan trong moét khu vuc —
gia tri b — c6 thé dugc xac dinh.

Thu tuc:

Beno Gutenberg va Charles Richter la hai trong nhiéu nha tién phong trong dia
ch&n hoc hién dai; déng gdp to 18n cho su phat trién cua khoa hoc dinh tinh hién
tai. Trong nhitng nam 1930, Vi cong cu ghi chép déng dat dan trd thanh thuc té
trong nhiéu khu vuc trén thé gidi, hai nha khoa hoc nayda mé ta mot cau trac
trong dif liéu dia chdn ma lam sé lugng déng dat trong mot khu vuc cho trudc
(hoac trén toan thé gidi) trén moét giai doan thdi gian dudc stra chira lién quan tgi
dd 16n cua cac trédn déng dat nay. Viéc sir dung thang dé 16n da dudgc phat trién
cua Richter hién nay va cac thié€t bi ghi mdi nhat da phat hién nhiéu tran dong
dat cé do 16n I16n hon 6 sé xay ra trong moét khu vuc cho trudc trén 10 nam,
tucgng Ung vdi s6 lugng céac tran dong dat I6n hdn 5 do trong khu vuc do, v.v.
Hoat ddng nay bao gdm hai bai tdp dudc tao ra dé€ ban lam quen vdi mdi quan
hé Gutenberg — Richter, nhu ki€u dudc mé ta bdi nhitng nha dia chdn hoc. Bai
tap nay dudc dua ra dudi day. MOi mot bai tdp déu cé bd tai liéu va cac cau hdi
khai quat riéng. Hay lam viéc trén cac bai tap nay.

Trong bai tdp nay, ban s& dugc dua mdt tap dif liéu dé vé biéu d6. Mot khi ban
da xac dinh loai bi€éu d6 nao dé s dung va vé dudc cac dif liéu, ban c6 thé tiy y
tinh toan cong thi’c mod ta quan hé Gutenberd — Richter.

Trong bai tap th( hai, ban sé dung danh muc di liéu dong dat cia NEIC USGS
dé l1am viéc trén dif liéu cua ban than tir Houduras.

Bai 1. California va thé gigi

Viéc gi6i thiéu cla ban vé bi€u dd Gutenberg-Richter s& trd nén tudng ddi dé
dang. D liéu s& dudc cung cdp; ban chi cadn phai xac dinh loai biéu d6 nao dé
lam, va sau dé in bd dif liéu da lam trudc d6. Ban sé bat dau vdi dif liéu tir Nam
California, sau d6 vé& téng cac trdn dong dat trén thé gidi tuong phan diéu nay va
so sanh.
DGi v8i mién Nam California, tap di liéu dudi day dudc bién soan theo hudng
dan sau:
e Ngay bat dau: 1 thang 1 nam 1987; Ngay két thac: 31 thang 12 nam
1996.
e "Southern California” dugc xac dinh la khu vuc gilta 32° and 36.25° vi do
Bac va 114.75° and 121° kinh d6 Tay



e Chi céac tran dong dat cé do6 I16n 2.5 va I16n hdn dudc s dung, bdi cd sé dit
liéu cua Mang Iudi dia chdn Nam Cali (SCSN) hau nhu chua hoan thién
dudi do I16n nay, nhu da néi dén 4G trén.

S0 lugng cac tran dong dat tai Nam Cali, tur 1987 dén 1996

Dai do Ién (M) Tinh trén hang do6 16n M Téng tich Iy trén thap
hon M trén hang

2.5-2.9 9471 13590
3.0-3.4 2784 4119
3.5-3.9 912 1335
4.0-4.4 285 423
4.5-4.9 920 138
5.0-5.4 32 48
5.5-5.9 10 16
6.0-6.4 3 6

6.5-6.9 2 3

7.0-7.4 1 1

Trudc khi ban cé thé v& bt ki biéu d® ndo, ban s& can quyét dinh ty I& ban vé
nao dé sur dung. Chon I8y mét bi€éu dd x-y dan gian, vdi dd 16n M 1a truc x va sé
lugng dong dat I6n han do I6n M la truc y.

Chu y rang, dir liéu trén truc x, d6 I8n, tuyén tinh trén thang d6 I6n, gia tang
trong budc nira don vi. Tuy nhién, nhin vao s8 trén truc y thay d6i nhu thé nao —
chiing ra can vé s8 1 va s6 13590 trén ciing mdt biéu dd. Néu chiing ta sUf dung
mdt thang tuyén tinh can x(ng cho mdi mét truc, truc y s& rat I16n trong khi truc
X sé qua bé.

Nhung cling chd y rang s6 lugng ching ta mudn vé trén truc y nhay khoang mot
thira s6 cia 10 cho mdi mdt dan vi trong su gia t8ng do6 18n. Didu nay chung ta
sé€ sUf dung truc y dua trén Iliy thira 10, hoac moét thang logarit, trong khi chiing
ta dung mot thang tuyén tinh cho truc x.

Pua ra dit liéu & trén trong MmOt bang cua excel. Gi§ day ban d sin sang dé
thuc hién bi€u d6 dau tién vé tdp di liéu trén. Hay lam ngay bay gid. Nhd rdng,
ban can chu y dén ti 1é cua moi truc, lam viéc thong qua cac cau hoéi dudi day.

1. MOt cach so luge dang diém nao ma ban @& v&?(hinh dang hay cdu
trac?), Hodc cé phai chiing hoan toan ngau nhién, ma khéng phai dang
nao G trén?

2. Ban s& thdy mot dudng dai khai chinh hdp véi cac diém. S dung mét
dudng thadng, v& moét dudng don ma biéu dién t8t nhat tap cac diém
ban vira vé. budng nay khong can chay qua trung tam, hoac tham chi
cham vao t4t ca cac diém trong tap cua ban.



Gid day ban cé mdt dudng biéu dién dif liéu ban vira vé - s6 lugng dong dat véi
dd 18n trong vong 10 nam tai mién Nam Cali (1987 dén 1996). Ban hay san sang
mo6 ta quan hé Gutenberg-Richter chi vdi hai trong s6 ching, nhiéu thap ki vé
trudc.

Phudong trinh cho mot dudng trén hé truc x-y don gian la y = bx + a, trong do,
a |a dudng chin y va b biéu dién goc dbc cua dudng thing. D& gilt b luén duong,
chuing ta c6 thé nghi téi phuong trinh ding cho mét dudng dSc duong (di 1én khi
ban tU trai qua phai), va phudng trinh y = a - bx dang d6i véi dudng déc am

3. Sudn doc ban vira vé la dudng am hay dudng ducng?

4. Bi€u d6 cua ban cé truc y la truc logarit. Vi thé, dudng d6c am trén
bi€u d6 nay cé thé dugc biéu dién bdng cong thiric logy = a — bx. Thuc
vy, thay vi goi truc y, hay nghi d&n mdt ham N cho dd 18n, M, c6 thé
thay thé cho x (tUr khi truc x la d6 I8n). Thuc hién su thay thé nay
trong phuang trinh dugc dua ra & trén. Ban c6 dudc gi?

Gid day, ban c6 su dién dat toan hoc ma dai dién cho quan hé Gurtenberg-
Richter, tuong duong gilra do I6n cua dong dat va so6 lugng tuong dGi cua ching.
Phuadng trin dé gidng nhu sau : log N(M) = a — bM

Nhung cé phai tat ca cac tap dit liéu dong dat dudc tinh theo do I6n theo cung
mot cach tuyén tinh nay khong? va néu ching tuyén tinh hét, thi li€u sudn dbc
cla céac tdp khac nhau cé bién ddi dang k& hay khéng?

DE bt dau tra I8i cac cau hdi nay, hay v& mét tép di liéu khac — 1an nay, gia tri
trung binh cla toan b6 mot nam trén toan thé gidi. SI dung cuing manh biéu do
ban da vé di liéu nam Cali, vé tap di liéu cho dudi day, sau do tra IGi cac cau
hoi

Tdng dia chan trung binh toan cdu cho mét nam

Do Idn (M) # 16n hon M
3.0 100.000+
4.0 15000
5.0 3000
6.0 100
7.0 20
8.0 2

5. Tap dif liéu nay v& nhu mot dudng khéng? Néu chua sdn sang, hay vé
mot dudng ma phu hdp nhét cho cac diém dif liéu nay.



6. Sudn doc cua dudng mdi nay nhu thé nao (dia chan toan cau), so sanh
véi dif liéu tai Nam Cali
Dung mot mét thudc dé do sudn ddc ctia mdi dudng ban vira v&. Nhit bat ki mot
dét cta mdi mot dudng va kéo ra thanh mdt tam giac, vdi chan song song Vi
truc, va ban than dudng thanh canh huyén géc vudong. Do chiéu cao cua mat
dliing cla tam giac va chia né bang dudng thang clia mat ngang. Cau tra ISi cla
ban sé la sudn doc cua dudng, dudc biét la gia tri b.

MOt cach khac dé xac dinh gia tri b 1a note gia tri cia N (M) tai mdi hai diém
mot doc theo dudng, chinh xac thi la mot don vi d6 16n (vi du. hudng x). Chia
mét s8 16n hon (di€m bén trai) béng s8 nhd hon (di€ém bén phai), va sau dé dua
ham loga cho thudng s6 nay. Cau tra Idi la gia tri b cua dudng nay.

7. Hay su dung bat ki phuong phap nao ban muén, cac gia tri s6 nao ban

c6 cho gia tri b cia mdi dudng?

Khi bi€u d6 Gu-Rich dugc thuc hién ddi vGi cac tp dif liéu khac nhau trén toan
thé gidi, hau hét két thidc vdi gia tri a b can tdi 1, thudng it han mot chat. Mai
guan hé cd ban nay dudng nhu thanh mot thudc tinh dia chdn chung nhat.

Bai 2. Tai bi€én dia chan tai Hounduras
Trong bai tdp nay, ban s& mét Ian nita thanh 14p bi€u dd Gu-Rich cho
Hounduras. Tuy nhién, lan nay ban sé khong dudc cung cap céac tap dif liéu trudc
nifa; ban phai phan loai va lua chon s liéu. D liéu da du dc tap hdp cho ban
(xem file Honduras_EQ.xIs). Ban s& can s dung ham biéu dd (‘tools > data
analysis”). Néu khbéng dudc cai dat, hay vao “tools > add-ins > and select
“analysis toolpack”. Ban sé tim dudc dudi cac cong cu lua chon “data analysis”
Hay thuc hién nhu sau:
Thanh 1ap bang tinh Excel m0t danh sach riéng biét clua bin-ranges ma ban
mudn dung. Ban c6 thé s dung nhu vi du bin-ranges dugc s dung trong bai 1.
e Chon histogram option tU “tools > data analysis > histogram”.
e Chon d{f liéu dau vao ban mudn khao sat (do I6n), Iua chon bin-range
the bin-values ban vira thanh 1&4p, nhu mét dau ra ban c6é thé chon mdt
bang tinh riéng biét hodc trong bang tinh hién thdi cua ban
= Tinh toan quan hé Gutenberg-Richter cho toan bo danh muc. Néu ban
chua san sang, hay vé mot dudng phd hdp nhat mdi tap diém biéu do.
Sau day, do dd ddc cua dudng nay. Gia tri b bang bao nhiéu? So sanh
diéu nay v@i gia tri quan sat dudc cho thé gigi va Cali
= Hay tinh ngay mdi quan hé Gutenberg-Richter cho:
1. giai doan dén 1980
2. giai doan gilra 1980 dén 1990
3. giai doan gilra 1990 va 2000
4. giai doan tir 2000 tdi hién tai
Ban c6 thdy su khac biét nao do6i vdi cac giai doan khac nhau khéng?(vé mat do
hoan chinh, hoat dong dia chan, gia tri b)



L{ lut
Bai tap: Chu ki lap lai/ xac suat vugt ngudng
1. Q50 c6 xac suat xudt hién I8n han trong suét 100 nam téi (87%) han
trong 5 nam tdi (10%)
2. Xac suat qua thap dén mdec tran lut vaéi chu ki 13p lai tudng ducgng 500
nam s€ xay ra vao 2 nam tdi la diéu khong ton tai.
Bai tap: Phan phdi gia tri cuc tri bang phuong phap Gumbel
1,2,3 va 4:
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- 5: cAc gia tri c6 thé dudc tinh chinh xac

s HEISL0S P UL LS i

Jo AFLPRR0ES  Los, 2T Rain forTr = 10 Tr for rain = 65
0. 585553515 TE.BRELE YERIS 104 mm
LBETTETTLR A1, 8518% Rain forTr = 40 Tr for rain = 80
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. geloalll iz a3 Wy woo YERIS 157 mm

0. 2778775594 45, 20305
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o, ~ L u g N b |

D.4EE88 nhu 1a mot gia tri ngoai
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Bai tap: mo6i quan hé cudéng do - th@i gian — tan xuat

Intansidad-Duracién-Fracuancia

Tegucigalpa
UTM = 16P 476308
1554124
X TR-ARCES a )
ik 2 1830 18.2
£ 2301 150
z -
wo b\ % 3487 138
\ ned 12
E {m mJn s a{d min o jn
L R \\ e
; X \\\\\\
“\\.___k
e P \hﬁ :__—__-—_—-—_._ —

0 30 &0 50 &0 To &o BO gl 110 120

Duraciédn (min)

[—Tr=2af0s =—Tr=s atos Tr= 10 afigs = Tr = 20 afios —— Tr = 50 &foa |

1: Cudng do6 thi€t ké cho chu ki 20 nam, thdi gian b&o la 80 phut: 50 mm/h. B0
sau lugng mua tucdng Ung dudc cho bdi cong thirc P =i * Td véi Td = 80 phut =
1.333 h.P=1i*Td =50 * 1.333 = 66.65 mm.

2. Cudng do thiét k€ cho chu ki 50nam, thdi gian bao la 10 phat: 200 mm/h. Do
sau lugng mua tuagng 'ng dudc cho bdi cong thic P =i * Td v@i Td = 10 phat =
0.167 h.P=1i*Td = 200 * 0.167 = 3 mm.



l1.1val.2

Hindsan g of @i e thguakas
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Mugnitude

1.3: B0 dbc cua dudng la am
1.4: Log N(M) = a—-bM

1.5:

Bunkne of earthquakes
L
L

1.6: Sudn dbc tudng tu. Chi s6 lugng dong dat trén do I8n tang (nd logic vi khu
vuc 18n hon dugdc dung dé tinh toan)

1.7: Gia tri gan dén 1.



Bai 2

+ whole catalogy

" till 1980

13 4 4 between 1980-1590
between 1990-2000

+ hetween 2000 rill present

Ban c6 thdy su khac biét nao dbi vdi cac giai doan khac nhau khéng?(vé mat do
hoan chinh, hoat dong dia chan, gia tri b)

Co, tai day co su khac biét gilta cac giai doan khac nhau. Dac biét hoat dong dia
chan chi ra sy khac biét I6n; nd tang ré rang theo thdi gian.



Bai tap 3. Panh gia tai bién lii lut bang viéc sit dung md hinh
lan truyén I lut 2 chiéu

Th@i gian du kién: 3 giG

Dir liéu: File dir liéu: / Exercise 3 Hazard assessment/Flood hazard

Poi tuong: Bai tdp nay cé muc dich 1a chi ra lam thé nao dé rat ra cac théng s6 I lut
thong qua viéc mo6 phong cac chu Ki 1ap lai 10 lut khac nhau. D6 sau lut, van
téc va thdi gian dang nudc sé dudc rat ra d6i véi moi mét chu ki 13p lai
dudc moé phong st dung mo hinh lan truyén Il lut SOBEK 1 chiéu — 2 chiéu.

C@ s@ ly thuyét: Hinh thai song va dia hinh

Dia mao dong sdng bao gdm cac dang dia hinh hdn hgp, dudc tao ra bdi cac qua trinh x6i 16/boi
tu, bién d6i rat nhiéu tr ngudn trén nui cao cho dén khi ra dén cira sdng. Toan bd mdi trudng cla
dong song dudc chia thanh 3 phan chinh (Hinh.1)

Mountain headwater streams

flow swiftly down steep

. slopes and cut a deep

V-shaped valley,. Low-elevation streams

Rapids and merge and flow down
waterfalls are gentler slopes. The

At an even lower
elevation a river wanders

common.
rﬁ“er?" b:c:de:s ‘:"d and meanders slow]
P IVEL DRQInsLe across a broad, nearly flat
meander,

valley. At its mouth it may
divide into many separate
channels as it flows across
a delta built up of river-

borne sediments and into

the s2a. l

Fig. 1: bngitudinal river sections

Bat dau tir ngudn, Thuogng ngudn dac trung cho tnh trang tré clia dong séng: tai ddy dong nu Gc
tai khu vuc thugng luu véi dia hinh ndi tai cao, ché do dong la chay rat xi€t: van toc dong chay rat
cao do sudn cé do dobc I6n, luu lugng thap hoac tham chi can nudc trong mua kho va luu lugng
dinh dat cao vao mua mua. Do van téc dong chdy cao, cau tric chi€ém uu thé la cac dong kénh
th&ng ndm dudi chan thung [ing. Quéa trinh r ra x6i cla séng chién vu thé han bdi tu va dién ra
manh mé trong giai doan luu lUgng cao; tao nén thung Iling séng dang chif V va khi sudn déc bién
déi dét ngdt tai clra ra clia day nui, séng ma rdng dong chady va hinh thanh nén cac quat boi tich,
cac than 1dng dong hinh 16ng chao dudc tao nén bdi cac tram tich hat thé (cudi va céat hat tho).
Déi 1dng dong sau nui dac trung cho trang thai gia nua cta dong séng: long séng md rong udn
khac quanh co & ha luu noi cé cac khu vuc badng phang triing thdp; luu lugng dat cao haon va 6n
dinh hon trong nam. Cac khu vuc c6 kha nang chiu IG lut ciing vdi dong nudc gan vdi cao do cua
sbng hoac thap chi thap han néu hé th6ng dam lay dudc hinh thanh; ving cé kha nang I lut dudc
xac dinh 1a viing ddng bang ngép Ii. Mot phan ciia ddng bang ngép & c6 thé dudc bao vé bang
cac con dé nhan tao hodc tu nhién. Qua trinh 13ng dong chi€ém uu thé, va tang 1én trong sudt trén
lut




Nghién ctru thtr nghiém: Ung dung GIS cho déanh gia tai bién 1T lut va rdi ro

Khi dong séng chay tran bd, nudc s& d6 vao cac khu vuc rdng I8n ciia ddng bdng ngép I, ndi ma
né lang dong can tram tich, chi yéu la bot va sét Ig Irng trong nudc. Can day (cat-cat han min)
dugc 1dng ddng ngay bénh canh séng va hinh thanh nén nhitng con dé tu nhién doc theo dong
chinh cta séng. Su ran chéc cua vat liéu sét trong dong bang ngdp IU tao nén su ltn chim tuong
d6i trén nhitng khu vuc nay ma tir d6 cac khu vuc nay trd nén thdp hon dong séng. D dc diém cla
dong chay la: van tdc dong chay thap, can huyén phui cao, va tdc dd 1ang dong 16n dac biét trong
sudt trén lut. Vi tri va dd réng cua cac khuc udn bién ddi chdm chap trong subt thdi ki luu lwdng
binh thudng, ndi ma x4i 18 va bdi 1dng dién ra gan nhu dong thdi.

Khu vuc van chuyén d3dc trung cho phan van chuyén tr thugng Iuu vé khu vuc ha Ivu. C4u tric
clia kénh c6 thé thdng (ddc diém cua khu vuc thugng luu), cé thé uén khic (d&c trung cho cac
khu vuc ha luu) hodc bi phan dong. Cau trdc nay bao gobm mot loat cac kénh th( cap gap nhau roi
lai chia tach nhau. Cac kénh bi phan dong c6d 6 doc I6n han khuc uén clua séng nhung hién hoa
haon cac kénh chay thdng; cac kénh duy tri 8n dinh trong suét dong binh thu &ng trong khi chang
thay d&i hinh dang va hudng chay trong thdi gian 10 lut

C@ s@ ly thuyét: Pinh nghia li lut va phan loai

< MOt tran 10 lut 1a mot hién tugng tu nhién cua cac dong séng va dong nu'dc. Qua trinh nu'dc
tlr tan bang, mua, hodc séng dang do bao tich tu lai va chdy tran bd va ngay lién ké viung
vang ngép Ii. Cac vang vung ngap Il l1a nhitng vung dat trling thdp, nam lién ké séng, hd
(hoac dai duadng) la do6i tugng cho viéc tai xuat hién 10 lut (FEMA, 2001).
MOt tran 10 lut 1a mot dong chay cao vugt dinh bd tu nhién hodac nhan tao clia dong chay.
MOt tran IG lut 1a mot than nudec ma mot khu vuc ngap nudc thudng xuyén bi né nhan chim
va vi thé gay nén hodc de doa gay nén thiét hai va mat mang.

% L0 lut 1a mot hién tugng tu nhién va tai xudt hién clia séng hoac dong chay.
Thuat ng{ 10 lut bao gbm nhiéu cac bién c6 khac nhau: su khac biét trudc hét gilra dang Ii lut
dugc thanh 1ap d€ xem xét cac tac nhan kich hoat va ddc diém hinh thai cla khu vuc chiu anh
hudng, diéu ma tac dong I6n dén thgi gian va cudng do 1G lut.
L{/lut ven sbng la két qua cua cac tran mua rat I6n va/hodc dai dédng trong nhiéu ngay hodc thadm
chi vai tuan trén cac khu vuc rong 16n. L so6ng xay ra trén cac khu vuc véi mdc dia hinh noi tai rat
thdp (ddi 1dng dong — van chuyén), ndi ma dng sdng th € hién cdu trac bi phan dong hodc,
thudng xuyén hon, la cdu trac udn khic; nhitng khu vuc cé kha nang bi Il nhu vay dugc xac dinh
la vaing ngép 14. D6 sau lut 16i bién dbi theo hinh thai ciia khu vuc. L lut m& réng c6 thé réng 18n
trén viung ngap li trong suot cac bién cd khoc liét tdi han. N6i chung, van toc dong chady thap va
giam di nhanh chdng tur kénh chinh. T6c d6 nudc dang cham chap va thdi gian IT lut kéo dai tu vai
ngay dén vai tuan, dac biét néu vung ngap Il la khu vuc dam lay, hoac nudc tran qua hé thGng
dé. Du bao thdi tiét va diéu kién ranh gigi (diéu kién luu vuc tai thugng luu — ha luu va su phan bo
dong nhanh) la diéu quan trong trong viéc canh bao sém Ii/lut ven séng
L quét hau hét la cac bi€n cd cuc bo va rai rac trong thdi gian va thgi gian. Hién tugng nay la két
qua cla trdn mua Ién trén khu vuc thugng luu nhé véi chu ki 1&p lai ngdn (thudng it hon 6gid)
khién cho nudc dang Ién va d6é xudng tuong di mau le. Bié€n ¢ nay ranh hudng chi yéu cac khu
vuc c6 dd dbc trung binh dén dé dbc 18n. LT quét 1& mdt hién tudng cuc ki nguy hiém vé ban cht
cla né:; van téc dong rat I6n va muc nudc dang Ién nhanh chéng. Can tram tich rat da dang va
né cé thé bao gébm tUr trdm tich hat min dén cudi, tdng, bdi kha ndng van chuyén I8n cua khéi
nudc, 1dm tdng thém sirc pha hoai cua Iti quét. Thdi gian I lut dién ra ngdn va hé thdng canh bao
sém dudc dua trén du bao lugng mua.

®,
0.0
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o
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M6 hinh qua trinh sau li lut

Phan mém md phong thuy Iuc, vi du nhu SOBEK, c6 thé dugc sir dung dé phan tich
dong nudc trong mdc dd chi tiét I6n. Pac biét moé hinh & | ut 2 chiéu cé thé dudc
dung d& mé ta cac tran [0 lut trén dia hinh phic tap, chdng han nhu méi trudng
trong khu do6 thi. Trong bai tap

e nay, ching ta sé lam viéc véi dir

e liu dudc thanh lap bsi phan

:-j-- mém moé phdéng thuy thuy luc,
Managing your flow chdng han nhu SOBEK.

D{ liéu dau ra cua moé hinh bao
gbm mot loat cac ban d6 db sau
muc nudc va van téc dong chay
trong cac khoang thdi gian khac
nhau. Trong trudng hgp nay cac
ban d6 dudc thanh Iap trong

" khoadng thgi gian 1gid. M6 hinh

cling tao mot bo cac ban do tom

% tat viéc md phong bao gdm mét
ban d6 d0 sau muc nudc I6n

Hinh xxx. Man hinh md ddu cua SOBEK nhat (bié’u dién gia tri dé sau

muc nudc cao nhat dat dén tai
mot vai dién trong sudt viéc md phong), ban dd van téc dong I8n nhat (biéu dién
gia tri van t8c dong 16n nhat ma dat tdi tai mot vai diém trong sudt viéc md
phong), hai ban dd bi€u thi th&i gian ma tai dé dé sau muc nuéc 16n nhat va
van toc dong chay I8n nhat dat dén va mot ban do6 chi ra thdi gian ma tai do
mot pixel bat dau ngap
Bai tdp nay gém hai phan: Phan 1 la viéc danh gia tai bién [0 lut cd dién. Tai day
ching ta sé két hgp ban d6 d6 sau muc nudc I6n nhat cua cac kich ban IU lut vdi
cac chu ki 1ap lai khac nhau vao trong mot ban d6 dua ra xac suat ngap nudc hang
nam. Phan 2 tap trung vao mot bi€n c6 don lé va mét sy xac dinh két qua mo
phong lut dugc st dung nhu thé nao dé tinh toan dan xudt moé ta i lut theo céach
day du y nghia han.
Phan 1: Ban d0 tai bién I lut

D{T liéu:
Max_h_5y DO sdu muc nudc I6n nhat, chu ki 13ap lai 1T la 5 nam
Max_h_10y DO sdu muc nudc I8n nhat, chu ki 13p lai Il 1a 10 nam
Max_h_20y DO sdu muc nudc I8n nhat, chu ki 13p lai 1T la 20 nam
Max_h_50y DO sdu muc nudc I8n nhat, chu ki 1ap lai 1T la 50 nam
Max_h_100y DO sdu muc nude I6n nhat, chu ki 13p lai 1t 1a 100 nam
Max_h_200y DO sdu muc nudc I8n nhat, chu ki 13p lai IG la 200 nam
Building_map_segments Ban d6 vecto vdi cac khdi nha
DEM10 Céac thong s6 dia ly cd ban (10m)
Building_map_segments Mién va cach trinh bay cua ban do vecto
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&

e M3 ban dd max_h_5y va max_h_200y va kiém tra ndi dung cla file. Ca hai
ban d6 bao gébm d6 sau muc nudc tinh bang mét

Cau hoi 1:
Ban d6 nao chi ra tran lut I6n nhat va d6 sau muc nudc I8n nhat; Tai sao?
e Dobng ca hai ban do lai

Tai bi€én dudc dinh nghia nhu xac suat la mot bién cd cé db I8n nhat dinh
xay ra trong mdt khu vuc nhat dinh vdi mdt giai doan thdi gian cu thé. N&u
ching ta mudn tinh toan xac suat hang nam, la cc hoi ma moét tran IG lut co
cudng do nhat dinh xay ra vao nam sap tdi, thi ching ta phai chia 1 bdi chu
ki 13p lai.

&

e Dién bao bang sau:

Max_h_5y 5 nam
Max_h_10y 10 nam
Max_h_20y 20 nam
Max_h_50y 50 nam
Max_h_100y 100 nam
Max_h_200y 200 nam

e Tao ban dd vdi xac sudt hang nam cla tran lut vdi chu ki 13p lai 1a 5 nam bang
cach g6 cau Iénh sau:

Prob_5y:=iff(max_h_5y=0, xxx, 0)
trong do, xxx la xac suat hang nam ma ban da tinh trong bang.
Cau hoi 2:
Y nghia clia cau Iénh nay trong ILWIS la gi?

e Lap lai phép tinh nay cho 5 ban d6 khac va tao ban d6 Prob_10y, Prob_20y,
Prob_50y, Prob_100y va Prob_200y.

Hién tai, chung ta c6 6 ban dd véi xac suit hang ndm. D€ két hgp cac ban do
thanh mot ban do tai bién thong nhat chiang ta phai theo cach lan lugt nhu sau.
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e G0 cau Iénh sau vao dong Iénh:
Hazard_a:=max(prob_5y,prob_10y,prob_20y)

theo sau bang <enter>; Hay nhin vao ban do6 ngay lap tic
e Sau dé, go:
Hazard_b:=max(prob_50y,prob_100y,prob_200y)
e KE&t hgp ca hai ban d6, bang cach gé vao dong Iénh:
Hazard:=max(hazard_a,hazard_b)
e Hay xem két qua.

e DoONg tat ca cac ban do.

DE két hgp ban dd véi I16p di liéu khac; vi du dif liéu dia hinh, viéc chuyén ban d6
dang raster sang dang vecto la diéu hét slc can thiét

=
Cau hoi 3a:
Mién hién tai clia ban do tai bién la gi?

Cau hoi 3b:
Tai sao khéng thé chuyén cac ban dd véi mét mién nhu vdy sang dang vecto?

DE thuc hién viéc chuyén dbi sang dang vecto chiang ta phai phan loai ban db tai
bi€n. Trong ILWIS nd dudc goi 1a “slicing”. Budc dau tién la d€ tao mdt mién dé xac
dinh cac ranh gidi I18p; sau dé chung ta “slice ” ban do6 tai bién.
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e Hay vao “flie” trén thanh céng cu ILWIS va chon “create” va sau do “domain”.
e Tao domain mdi tén “hazard”
e Chéc chan rang tick-box “group” da dugc ki€m tra.

(&) Create Domain X

Domain Mame ||

Type

* Clazz ™ Group
" |dentifier

" Boal

" Walue

widh
Description:

Mot & walid domain name

8t Add Domain Item

N
Lok [ ]

Dezcription:

| I:ance|| Help |

0K | Eancel|

Help |

e Nhap <OK>
Clra sd create domain group hazard dudgc mé ra
e SU dung phim <insert> trén ban phim dé€ md ctra s6 “add domain item”.
e GO Upper Bound: 0.004 va Name: “less than 1/200”. Chon <OK=>.
e B sung cac ranh gidi I1&p sau:

Upper Boundary Name Mau
0.004 Nhé han 1/200

0.009 1/200

0.019 1/100

0.049 1/50

0.099 1/20

1 1/5

Sau khi b6 sung ranh gidi 16p, déng ctra sd “domain group”

e Trong clra s6 danh muc ILWIS md I8p dai dién “hazard” va thay d6i mau nhu
dugc dua ra trong bang

e Click chu0t phai vao ban d6 “hazard” va chon image processing va sau do chon

slicing.

bat tén ban d6 mdi la: hazard_cla

Chon Domain: “hazard”

Chon <OK>

MG ban d6 md@i va thém ban d6 phan manh“building_map_segments”

Luu lai “hazard”.

Nhép chudt phai vao ban do hazard_cla va chon “Vectorize” va sau dé la “raster

to polygon”

Chap nhan cac mac dinh va dat tén ban d6 dau ra hazard_cla

e Chon <show> d& nhin dudc két qua.
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Phan 2: Cac ban do chi thi

D liéu:

Tén Dang Y nghia

RiskCity_DSM raster M6 hinh s6 d6 cao

import Script Nhap céc tép asci SOBEK trong ILWIS, thay no_value bang zero-
values va thén céc théng sb tric dia tiéu chudn vao tat ca cac ban do
Phan loai cac ban dé I6n nhat

slicing Phan loai ban dd theo gid dé€ tao danh sach ban do

classify Tinh toan tdc dé tang muc nudc theo m/giG

rising Tinh toan luc ddy I6n nhat theo m?/s

impulse Uéc tinh thai gian 10 lut

duration UGc tinh kha ndng tram tich/rira xdi tuong ddi clia trén lut

sediment

Building_map_segment Vector Bao gdm céac khdi nha trong RiskCity

Building_map_segment

Mién/ Dai dién

Duration Nhém mién d& phan loai ban d6 thdi gian
Maxc Nhém mién dé€ phan loai ban @6 van t6c dong I6n nhat va ban do
van téc dong hang gid
Maxh Cling nhu trén déi véi d6 sau muc nudc
Maxi cling nhu trén d&i véi luc day
Maxr Ciling nhu trén d6i véi muc nudc dang
Sediment Cling nhu trén ddi va@i udc tinh tram tich
ttf Ciling nhu trén daGi vdi lan truyén I (thoi gian I lut)
DEM10 Ts6 Tdia Théng s6 tréc dia tiéu chudn cho tat ca cac ban do raster
Ban dd Asci DAu ra cla SOBEK (ban d6 tém tit)
Ban d6 bao gém dé sau muc nudc 16n nhat trong sudt kich ban
DM1MAXDO.ASC Ban d6 bao gom van tdc dong I18n nhat trong sudt kich ban
Ban d6 bao gom thdi gian ma tai dé van tdc dong I8n nhat dat dén
DM1MAXCO.ASC Ban d6 bao gom thdgi gian ma tai dé6 do sau muc nudc I6n nhat dat
dén
DM1TMAXC.ASC Ban d6 bao gom thdi gian ma tai d6 van tdc dong I18n nhat dat dén
Ban d6 bao gom thdgi gian ma tai d6 mot pixel bi ngap trudc tién.
DM1TMAXD.ASC
DM1TWTOO.ASC
DM1CO0000.asc Ban db Asci Pau ra cia SOBEK v@i khodng thdi gian hang gid

DM1CO0001.asc
DM1C0002.asc

DM1C0048.asc

DM1D0000.asc
DM1DO0O001.asc
DM1D0002.asc

DM1DO0048.asc

DMI1C la ban do van tbc
DM1D la ban d6 dd sau muc nudc.

D{ liéu dau ra cua mo hinh bao gom mot loat cac ban d6, ma né dac trung cho d6
sau lut 10i va van téc dong chay tai cac khoang thdi gian khac nhau. Ching & dang

ASCII

Muc dich clia bai tdp nay la din xudt mot vai ban dd chi thi c6 thé dugc dung dé
mo ta tinh phiic tap cua bién c¢6 Il lut. Ching ta can ti€n hanh cac budc sau day:
e Nhép cac file trong ILWIS
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e Thay d6i cac théng s6 trac dia cd ban
e Phan loai ban d6 thanh cac I8p gidi han s6 lugng
e Thanh Iap ban do6 chi thi
Nhap cac file dau ra cta SOBEK vao ILWIS
Budc da tién trong viéc phan tich la nhap céac file di liéu trong ILWIS. Chung
ta s& thuc hién mot file mdt cach thu cdng, va sau dd si dung mot tap Iénh dé
nhap phéan con lai.

&

e M3& mot file asci Dm1d030.asc trong notepad va kiém tra ndi dung cua file (né
chlra d6 sau muc nudc theo daon vi mét). Bdéng lai [an nita

TU menu chon Import/Maps.

Chon option Arclnfo.ASC hodc .NAS (Non-compressed ASCII raster)

Nhap file asci DM1d0030.asc va tao mot tén file d30

MG ban d6 d30 (md vdi su' kéo cdng dé cd dudc két qua tdt hon trén man hinh)
va ki€m tra két qua.

viéc miéu ta cac hoat déng bang chif in nghiéng.

&
e Chay file tap Iénh Import bang cach gé cau lénh sau & dong Iénh: run import.
biéu nay sé ton mat mot luc.
e Hay xem mot vai ban do két qua.

biéu nay dudc thuc hién nhd viéc giam thdi gian tinh toan trong moé hinh SOBEK.

Taplénh M6 ta

rem import waterdepth files Nhdp cac file ban d6 ASCI dg SAu me nuréc hang gio sik dung lwa chon Arclnfo
NASimport cho cac file ASCII. Mgt file ILWISVdi tén h000x duoc tao nén.

import arcinfonas(dm1d0000.asc, h000x)
import arcinfonas(dm1d0001.asc, h001x)

import arcinfonas(dm1d0047.asc, h047x)
import arcinfonas(dm1d0048.asc, h048x)
Nhdp nhir trén véi c&e ban dé van téc dong chay theo gio:.
rem import flow velocity files

import arcinfonas(dm1c0000.asc, cO00x)
import arcinfonas(dm1c0001.asc, c001x)

import arcinfonas(dm1c0047.asc, c047x)
import arcinfonas(dm1c0048.asc, c048x)

rem georeferencing Tat ca cac file nhdp vao déu cé tén georeference dem_10m.grf

setgrf ¢*.mpr dem10.grf
setgrf h*.mpr dem10.grf Céc file thong s4 trdc dia khac bi xéa di.

del -force h*.grf
del -force c*.grf

rem ongedfinieerd wordt 0 Céc gia tri khdng xac dinh trong tdt ca ban do dwoc thay thé bang gia tri 0 —

zero value
h000:=ifundef(h000x,0,h000Xx)

h001:=ifundef(h001x,0,h001x)
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h047:=ifundef(h047x,0,h047x)
h048:=ifundef(h048x,0,h048x)

¢000:=ifundef(c000x,0,c000x)
c001:=ifundef(c001x,0,c001x)

c047:=ifundef(c047x,0,c047x)
c048:=ifundef(c048x,0,c048x)

del
del

import arcinfonas(dmlmaxd0.asc, max_hx) CAc bdn dé témtdt duroc nhdp vao
import arcinfonas(dmlmaxcO.asc, max_cx)

import arcinfonas(dm1twt00.asc, ttfx)
import arcinfonas(dmiltmaxc.asc, tmax_cx)
import arcinfonas(dmltmaxd.asc, tmax_hx)

setgrf max_hx.mpr dem10.grf

setgrf max_cx.mpr dem10.grf

setgrf ttf.mpr dem10.grf

setgrf tmax_cx.mpr dem10.grf
setgrf tmax_hx.mpr dem10.grf

max_h:=ifundef(max_hx,0,max_hx)
max_c:=ifundef(max_cx,0,max_cx)
tmax_h:=ifundef(tmax_hx,0,tmax_hx)
tmax_c:=ifundef(tmax_cx,0,tmax_cx)
ttf:=

del
del
del
del
del

del
del
del
del
del

-force h?22x.mpr
-force c??2x.mpr

-force max_hx.mpr
-force max_cx.mpr
-force tmax_hx.mpr
-force tmax_cx.mpr
-force ttfx.mpr

-force max_hx.grf
-force max_cx.grf
-force tmax_hx.grf
-force tmax_cx.grf
-force ttfx.grf

Thay thé nhur trén déi véi céc file vin toc

Tat cd cac ban dé trung gian bi x6a

Céc ban do témtdt |dy c&c thong s3 trdc dia

CAc gia tri khong xdc dinh trong tat ca ban do dwoc thay thé bang gia tri 0 —
zero value

ifundef (ttfx,999,ttfx)

Tat cd cac ban dé trung gian bi x6a

Tét ca cac thdng 6 trdic dia co ban bi x6a.

&

M@ ban dd max_h (ap dung kéo cdng tir 0 — 10 trong clra sd hién thj giao ti€p)

e Hién thi ban d® phan manh Buildings_map_segments trén dinh cGa no, dé
ban c6 thé nghién clfu ban dd cuing vai théng tin dia hinh.

e Hay thuc hién diéu tuong tu vai cac ban do:

e max_c (kéo ciang ttr 0 —2)

e ttf (kéo cang tlr 0 — 15),

e t_maxh (kéo cang tlr 10 — 15)

e t_maxc (kéo cang tl (5 — 25)

Cau hoi:

Dan vi cua 5 ban doé nay la gi?
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Tinh toan ban do6 théng so li lut
Nhiéu théng tin quan trong cho viéc danh gia rdi ro va tai bi€n dudgc nam

bén trong mdt loat cac ban dd véi d6 sau muc nudc va van t8c dong chay. D& phan
tich dif liéu nay mdt thd tuc tdp hop dudc phat trién d€ thanh 14p 7 ban dd thoéng
s6 ma cac ban d6 nay mo ta cac mat khac nhau cua bién c6 Il lut. Nhirng théng s6
nay la: (xem hinh xxx)

e DO sau muc nudc I8n nhat

e Van toc dong chay Idn nhat

e Dac tinh lan truyén cua |0 (thdi gian 1T lut)

e Luc ddy I6n nhat

e Muc nudc dang cao nhat

e Thdi gian

e Su lang dong tram tich

van téc dong chay Céac ban do théng s6

,_,.
1l
>

Van t6c dong I8n nhat

Luc day 18n nhat

Lan truyén I lut

— — o~ —~+ —+
Wl
OFRLNWhA

%

PO sau muc nude T6c d6 dang

nudc 16n nhat

t=4 [ Thai gian

t=3

=2 -

t=1 DO sau

t=0 muc nudc I8n nhat

Hinh xxx. Su bién ddi clia ban d& md hinh dau ra sang ban do théng s6 tai bién

Ba ban d6 dau tién da dudgc tinh toan bang SOBEK; cac ban do nay la max_h,
max_c va ttf.
1. DO sau muc nudc I16n nhat (don vi: m);

Ban d6 nay chi ra do sau I8n nhat xay ra trong su6t qua trinh ngap lut. biéu
cén ban ddng sau thdng s nay la cac khu vuc v8i muc nudc sau nguy hiém hon
cho con ngudi va nhiéu kha nang gay thiét hai nhiéu hon cho cac déi tugng nhu
nha clfa va xe c0. Ban d6 nay xac dinh cac khu vuc ndi ma tang hai, hoac tham chi
tang ba, khong phai la ngi cu ngu an toan. B6 sau muc nudc I6n nhat la mot trong
mot vai thong sb I lut c6 thé nhan dugc sau mdt tréan 10 vi cac vét nudc trén va
trong cac cau trac.
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2. Van téc dong chay I8n nhéat (don vi: m/s);

Ban d6 nay dua ra van tdc dong chay I6n nhat ma xay ra trong sudt qua
trinh ngdp lut. Diéu cdn ban déng sau théng s6 nay la van tdc 1a mot hgp phan cla
dong nudc 10 cd thé cudn trdi con ngudi va lam xe cd tréi di. Ban dd nay chi ra
nhifng noi ma cé dong I uu tién phat trién trudc cé thé nguy hiém cho tré nho,
ngudi I16n va xe co.

3. Cac dac tinh lan truyén I lut (ddn vi: gid);

Ban d6 nay chi ra su lan truyén Il lut xay ra nhu thé nao trén mot khu vuc.
Sau mdi mot khoadng thdi gian cac khu vuc ngép Il dugc xac dinh va so sanh véi
trang thai tai thdi di€ém trudc dé. N6 ghi lai thdi gian ma tai d6 mdt 6 bi ngép trudc
tién. Diéu cdn ban dang sau thong s6 nay la dua ra bao nhiéu thdgi gian can co cho
dgt nudc lut dau tién dén mot khu vuc nhat dinh va vi thé thdi gian cdnh bao cho
con ngudi d€ chudn bi 1a bao nhiéu. Cac khu vuc bi ngdp nhanh thudng nguy hiém
hon cac khu vuc nam xa dong nudc.

Tap Iénh trong ILWIS “slicing” phan loai ba ban d6 nay,

&

e Chay tap lénh “slicing”

e MG ba ban d6 da dudc phan loai
e maxh_cla
e maxc_cla
- ttf_cla

4. Luc d8y I8n nhat (dan vi: m?/s);

Ban dd nay chi ra luc day 16n nhat c6 thé xay ra trong subt dot lut. Luc day
dudc tinh toan tai mdi mot budc thdi gian béng cach nhan dé sau muc nudc Vi
van téc dong chay. DSi véi mdi mot pixel, dai lugng nay dai dién cho mdt lugng
dich chuyén clia mdt kh8i nudc (trén pixel khdi chi phu thudc vao dd6 sau muc
nudc, khi bé mat khu vuc cua pixel va thé tich chiéu cao cua nudc 1a khdng dodi).
Diéu cdn ban ndm sau thdng s& nay 1a mdt minh van t6c dong chdy khdng du dé
udc tinh kha ndng nguy hi€ém hodc su nguy hiém déi véi con ngudi va xe cd bi cudn
ra xa. Nudc néng vdi van tdéc dong chady I6n khong cé nhiéu ddng nang hoac Iuc
x0dn va ding khéng d 0 dd sdu, nhung thuc su van 1a dong nr c dadng sg. Dong
nudc sau, va chdy nahnh tuy vy la nhitng diéu nguy hiém cho con ngudi va
phuong tién va nhiéu kha nang gay thiét hai cho cac dbi tugng nhu nha clra va
rudng dong. Pdc biét, trong moi trudng do thi thong sé nay dua ra cac con phd dé
trd thanh dong dan nudc nhat.

&

e Chay tap Iénh “impulse”
e MG ban do6 da dugc phan loai maxi_cla
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5. Muc nudc dang cao nhat (dan vi: m/h);

Ban d6 nay chi ra t6c d6 I16n nhat ma tai dé6 muc nudc dang |én dong thdi
trong sudt trén lut. Thdong s6 nay dudc tinh toan bang céach 138y ra su khéac biét gilra
hai ban d6 d6 sau muc nudc lién tuc, dem khoang thdi gian gilra hai ban d6 chia
cho su khac biét nay. K&t qua la su tang do sau muc nudc trén gid. Diéu can ban
nam sau théng s6 nay la sy dang muc nudc nhanh chéng 1a mét diéu nguy hiém
dGi vdi con ngudi, khi ma ho khéng du thdi gian d€ tim ki€ém nhirng ndi cao hon
hodc cac cong trinh di tan.

&

e Chay tap Iénh “rising”
e M4 ban d6 da dudc phan loai maxr_cla

Cac théng s6 dd sau muc nuédc, van téc dong chay, luc ddy va muc nudc
dang déu tdng gidm khéng 6n dinh theo thdi gian. Trong ILWIS, cé thé hién thi
cac loat ban d& nhu mot hoat anh. Nhung trudc khi hién thi cac loat ban dd nay
can dugc phan loai trudc tién, cling nhu ching khdng thé dugc bao gdm trong mot
danh muc ban do6. Tap Iénh “classify” khong chinh xac trong trudng hgp nay.

&=
e Chay tap Iénh “classify”
e Tao mot danh muc ban d6 (vao file=menu>map list)
e Dat tén: velocity
e Di chuyén tat ca cac ban do co6 tén c---_cla sang bén clra s6 phai (s dung phim

<Ctrl> dé€ thuc hién da chon).

Khi tdt ca céc file c---_cla dudc di chuyén, nhdp <OK=>

e Trong clra s6 danh muc cta ILWIS dén menu view va chon “customize
catalogue”. Hay kiém tra hdp tick “hide objects that are member of an object
collection”. Nhap chon <OK>

e MG danh muc ban d6 “velocity”

e Nh&p vao biéu tugng “open as slide show” trén dinh cla clra s map-list, chap
nhan cac thi€t Iap mac dinh va chon <OK>

e Chon <OK=>

e Hoat anh vdi van téc dong chay bat dau chay

e Tao cac map-list khac v3i dd sau, luc day va dang nudc va thém lan lugt cac
ban dé h---_cla. i---_cla va r---_cla.

e Hay hién thi méi mdt loai ban d& nhu mot hoat anh

6. Thdi gian (dan vi: giQ)

Ban do nay udc tinh thdgi gian nudc IG duy tri tai mot khu vuc nhat dinh. Diéu
nay dudc dua trén mot vai gid s vé hé théng thoat nudc lut tir khu vuc ngap lut.
Vi du, trong cac nghién cltu dudc trinh bay trong cudn sach nay, diéu nay dudc gia
s rang c6 hé théng tiéu nudc tu do tai diém thdp nhét clia khu vuc ngép lut thong
gua mot “kénh” vdi dd rong nhat dinh (réng 1 pixel hoac hon). N6 cling yéu cau su
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mo6 phong du dai chay bao gébm ca su giam thiéu ria song [i. T&c do bién d6i muc
nudc dudc tinh dh/dt, trong d6, dh la su khac nhau gilta d6 sdu muc nudc I8n nhat
va d6 sau muc nudc tai culi qua trinh mo phong va dt la su khac nhau gira thdi
gian tai cuGi qua trinh moé phdéng va thdi gian ma dd sau muc nudc I6n nhat dat
dén. Thdi gian dugc udc tinh bang cach ngoai suy téc do bién ddi nay cho tdi thdi
di€ém khi muc nudc bdng 0 — xem hinh xxx9

Water-
level (m)

hmax 8

l-IlJ-l.'II "B

Time (h)

40 dura

L (hemax)

Hinh xxx. Viéc udc tinh théng s6 “thdi gian”

Diéu can ban nam sau théng s6 nay la ndé dua ra an tugng dau tién, ban dau vé
thd@i gian nudc Il s€ & lai bao nhiéu lau. Day la chu kth &i gian nhd nhat ma con
ngudi phai tai dinh cu, cac nghanh kinh té€ va cong nghiép bi déng clra va hé thdng
giao théng trong khu vuc té liét hodc bi tdc nghé&n. Day 1a mdt théng s6 manh dé
danh giac tac dong kinh té va xa hoi cua IU lut Ién cudc sGng con ngudi va lam viéc
trong khu vuc. Day cling 1a mdt thdng s8 quan trong dé udc tinh thiét hai cho néng
nghiép, bdi nhiéu moa vu, nhu nhitng cay mang qua va vudn nho cé thé ding
virng trong dgt ngdp trong thdi gian ngadn, nhung néu giai doan ngdp qua dai, ré
cay thi€u Oxi va do do cay sé chét.

&

e Chay tap Iénh “rising”
e M4 ban d6 da dudgc phan loai maxr_cla

7. Udc tinh x6i rira va tram tich

Viéc udc tinh hoat dong tram tich va rira x6i dudc dua trén chi s6 Rouse la ty
s6 cua van téc 1dng xudng clia moOt hat ddi véi van tdc cdt (cac hoat ddng nhiéu
loan gilr cac hat Igd lIitng). Phudng phap ap dung tai day dudgc Kleihans (2002)
khuyén dung
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Ws
Z=—%-1 4,
K.u ’
trong do,
Z = chi s6 Rouse
K = hang s6 Karman (=0.4)
u” = van t6c cat [m/s]
Ws = van tbc l1dng xudng dGi v8i mot hat cé kich thudc xac dinh [m/s]

Tiéu chuén nay dudc tinh tai cac budc thdi gian theo gid, ddi v8i cac hat tram tich
vGi dudng kinh 210 pm. Khi Z >0, hoat déng tram tich cé thé dién ra bdi van téc
lang xubng 16n hon cac van téc cd hudng 1én tréb. Cac hat cb trong nudc sé trai
qua su di chuyén ldng xuéng va sé tich déng ngay trén bé mat. Khi Z<0, van tdc
cé hudng lén trén I18n hon van tdc 18ng xudng diéu nay c6 nghia 1a cdc hat c6 thé
dudc nang lén (rira x6i) va ton tai nhiéu hat duy tri trang thai I Irng trong nudc.
Véan tdc 1dng dong clia mot hat véi dudng kinh gilra 100 va 1000 um (cat hat min)
dudc tinh bang cong thic:

(O.Ol(sIo —sw)/swgd3)

W, :105'O 1+ . Y R
trong do:
Ws = d0 nhét clia nudec = 1.2*10° [m?/s]
sp = khéi lugng thé tich clia thach anh = 1.65*10° [kg/m?]
sw = khéi lugng thé tich ciia nudc =1*10° [kg/m?]
d = dudng kinh hat = (trong bai tdp nay) 210*10° m
g = gia t8c trong trudng = 9.81 [m/s?]

Khi cac thdng sb trong coéng thiic 7.2 la khdng dbi, Ws gan bang 0,01 m/s ddi véi
mot hat cé dudng kinh 210 um. Véan téc cat dugc tinh bang céng thic:

. xU

u =

0.37h 7.3

n 6 /46
3.97x10° xn

trong do:
U = van téc dong [m/s]
h = d0 sau muc nudc [m]
n = hé s6 d6 nham cua Manning

Van t8c dong chay va d6 sau muc nudc dugc tinh toan bang md hinh, trong khi do
su’ phan b6 khong gian cua hé s6 Manning lam mot trong nhirng diéu kién ranh gidi
bi€t rd. Tat cd thong s6 dudc biét dén theo khoang thdi gian theo hang giG. Qua
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trinh 1dng dong va rira xoi két thac dua ra cac gia tri dudc tich tu theo hang gid cla
théng s& khong c6 th nguyén Z dé xac dinh cac khu vuc nodi ma qud tinh | &ng
dong tram tich hay ria x6i chi€ém uu thé. Trong thd tuc nay, cac gia tri am va
duong cé thé triét tiéu 1An nhau: gia tri nay cang cao, qua trinh 1dng dong cang
nhiéu kha nang xay ra, gia tri nay cang thap, thi cang nhiéu kha nang cho qua
trinh rira x6i. Bdng 0 c¢6 nghia 1a khéng cb 1dng dong hay rira x6i. D€ udc tinh kha
ndng san co cla trdm tich, ba gia thiét b6 sung dugc thanh 1ap:

can tram tich ciia dong nudc trong khu vuc giam ngudc theo thdi gian (cao khi bat
dau, giam dan theo thdi gian);

trdm tich dugc phan bd nhu nhau trong éng v &c va khoéng bao gid béng 0 —
thong lugng tram tich tuong Ung véi thong lugng nudc;

qué trinh 13ng dong tram tich va rlra x6i chi xudt hién trong 150 gid dau tién cla
tran lut (khoang thdi gian ma tai dé thong s6 ban do dudc tinh toan).

Phudng phap nay khong udc tinh dén dd sau lang dong va rlra x6i, nhung dua ra
mot chi thi v& qua trinh 1dng dong tram tich va rira xoi dugc ki vong xay ra & dau
va dén muc do nhu thé nao.

&

e Chay tap Iénh “sediment”

e MG ban d6 da dudc phan loai sediment_cla
Cau hoi:
Cac ban d6 dua ra cac khu vuc c6 kha nang xay ra qua trinh 1dng dong tram tich va
rira xoi. Diéu dé c6 nghia la gi?
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Giao 7 ban do6: maxh_cla

maxc_cla
maxi_cla
maxr_cla
duration_cla
ttf _cla
sediment_cla

Dau tién ma cac ban do dudc dé cap 4G trén

B& sung thém ban dd vecto buildings_map_segment

File=>"creat layout”

Dat tén cho ban d6 xem (vi du. maxh )

bat scale 1:5000 va nhap <OK>

Nh&p vao ban d6 dé né hoat déng

Trong cUra s6 lay-out chon “insert” trén Menu, chon legend

Lua chon moét cha gidi ban do thich hgp. Chon <OK>.

Chac chan la tick-box transparent khong dudc check.

Nh&p <OK>

Né&u ban mudn bd sung thém cac thudc tinh ban d6 khac chdng han ty 1&, miii
tén chi hudng v.v vao ban do6

Trong clra s6 lay-out chon Flie=>"export to bitmap”

D3t mot tén thich hdp va gidm dé phan giai vé 40 hodc 50 dpi (dam bao réng
k&t qua van c6 thé doc dugc)

Lap lai cac budc trén cho 7 ban dé

Paste ca 7 ban d6 trong MS-Word hoac MS-Powerpoint

cling tao mét layout clia ban d6 hazard_cla ban da tao trong phan 1 va bd sung
noé vao trong tai liéu

Tai liéu nay phai dudc nbp
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Bai tap 3F2. Giam sat tai bién lii lut bang cach sif dung anh
SPOT-XS da thgi gian

Trong bai tdp nay ban s& dung anh vé tinh da thdi gian dé danh gia van dé
I lut trong khu vuc ngd ba s6ng cua s6ng Ganges va Jahmuna tai
Bangladesh, Tay Nam thu do6 Dhaka. Trong khu vuc nay dong song bién
dong rat &n tuong. SO6ng ddi dong hang kilomet mdi ndm.

Ban sé danh gia cac khu vuc cé nudc bao pht trong 3 giai doan:

- Trong su6t mua kho, sir dung anh SPOT tir 9-1-1987,

- Trong su6t dot It manh trung binh, s dung anh SPOT tUr 7-11-1987,

Gigi thiéu

Bangladesh c6 thé 1a qudc gia chiu nhiéu anh hudng nhat tir cac tham hoa
tu’ nhién trén thé& gidi, dic biét 1a K lut. X&p xi 40% lanh thé chiu [0 lut thudng
xuyén. Ngi day cé han 250 con s6ng chay quanh nam, trong dé th cé 56 sbéng
bat ngudn bén ngoai Ianh thd, & Tay Tang, An Do, Butan va Nepal. 90% lugng
nudc cac con sbng bat ngudn tlr cac dong chinh, Ganges, Brahmaputra va
Meghna bat ngudn tlr cac qudc gia khac.

Nguyén nhan dau tién gay nén [ |ut tai Bangladesh c6 lién quan truc ti€p
hodc gian ti€p dén lugng mua tai cac khu vuc lua vuc cua 3 hé théng sbng
chinh. Lugng mua, cung vdi tuyét tan tUr ndi Himalaya hinh thanh nén mot dong
co6 lugng nudc cuc I8n tran qua Bangladesh roi chay vao Vinh Bengal.

Ché& dd ban triéu manh trung binh phé bién tai Vinh Bengal. Do dia hinh
lanh thd r&t thdp (mdt nlra quéc gia nam dudi dudng ddng mlc 8 mét), nén thuy
triéu tac dong rat sau vao dat lién. Trong sudt dot gid mua, nudc 10 khong rut
dudc do anh hudng cla thuy triéu. LT lut do 18c xoay trén bién xay ra do bdi ma
sat clia gi6 trén mat bién dang séng bao vao dat lién.

TU nam 1960 — 1981, Bangladesh da phai hirng chiu 63 tham hoa vdi thiét
hai khoang 655,000 ngudi. Trong s6 dd, cé 37 tran bdo nhiét ddi, da or ép di
sinh mang cua 386.200 ngudi. Bgt I culi cung xay ra vao nam 1987 va 1988
va cén bdo ndm 1990 da lam chét 140.000 ngudi tai bd bién Vinh Bengal.

Viéc danh gid tai bién [ lut tai day l1a mot nd Iuc qudc t&, vi can phai
giam sat lugng mua va luu lugng nudc séng trén toan bd Iuu vuc cua cac con
séng chinh, ding nhu ph ai giam sat muc nudc bién va hé théng canh bao bao
nhiét dgi. X ly anh sé va phan tich cac anh SPOT lién tuc bang GIS c6 thé gilp
ich dudc rat nhiéu trong viéc thanh 1ap ban d6 tinh trang It lut va xac dinh bién
dong cua séng. Khu vuc nghién cllu che phu ngéd ba cac con song Meghan va
Ganges, tay nam thu do Dhaka.

V@i cac anh tlr bangladesh ngay nay ban cé thé danh gid hai diéu:

- Giam sat su' md rOng cua ngap lut,

- Gidm sat bi€n dong dong sbng.

Dau tién, mot phuong phap phai dugc st dung cho viéc xac dinh chinh xac
bé mat nudc tur cac dang dat phua khac cé trong anh.
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Nghién clru th&r nghiém: Giam sat tai bién I{ lut st dung anh SPOT-XS da thgi gian

Lua chon mot bang kénh don trong dé6 muc nudc khac nhau

T&t cad cac anh déu la anh SPOT-XS da phé, véi dd phan giai phd 1a 20
mét, bao gbm 3 bang kénh:

- Bang kénh 1: d6 phan giai phé 0.5-0.6 um: phan mau xanh cta phd
nhin thay dudc

- Bang kénh 2: dd phan gidi ph6 0.6-0.7 um: phan mau dé cua phd nhin
thdy dudc

- Bang kénh 3: d6 phan giai ph6 0.8-0.9 um: phan can héng ngoai trong
phd

Phuong phap nay cé6 thé dugc ap dung khi cac dai riéng 1é dudc Iva chon
ma tai dé nudc c6 su phan xa xac dinh ma khéng dé phé Ién céac 16p phu. Trong
bai tap nay, anh SPOT XS dudc s dung va dudng cong phan xa dbi v8i mot vai
dang phu dudc dua ra trong hinh 2.1

Reflectance

. Band 1| | Band 2 Band 3
100 Wy,

1y, fte o
aop | Teelow

L]
I
ry
'
B0 1y,

Vegetalion

o
LN
0 'rf;
l'-r‘

60

50

40

s -

i : H- [T
I | I I I I
0.40 045 (.50 0.55 .60 .65 0,70 0,75 .80 0.85 0.90

Wavelenght

Hinh 1: Budng cong phan xa dbi véi mot vai loai tham phu, va do phan

giai phd cla ba bdng kénh SPOT XS
Ti s6 bang kénh

MOt phudng phap khac la st dung ti s6 bang kénh, dé la su két hgp céac
bang kénh riéng 1&. Phudng phdp nay cd uvu diém la néu phan xa phd cla cac
loai I8p phu trong mo6t bang kénh tudng ducdng nhau, tht i s6 cua hai bang cé
thé dugc sir dung dé€ phan biét chang.

Bait tap RiskCity 3F2 - 2



Nghién clru thif nghiém: Giam sat tai bién 10 lut sir dung anh SPOT-XS da thdi gian

Bang 1: Phan xa tudng doi cho cac loai I8p phu khac nhau ddi véi 3 bang SPOT XS

Nuéc Trung binh Thap Trung binh — thap
May Cao Cao Trung binh

Bong Thép Thép Trung binh

Tham thuc vat | Trung binh Cao Trung binh — cao
Pat trong Cao Cao Trung binh

Theo bang nay, nudc cé cung dai phan xa néu so vdi tham thyc vat trong
bang 1 va bdéng trong bdng 3. Tuy nhién, nhd sir dung ti s6 bang kénh cé thé
dudc phan chia toét han. Néi cach khac may, bong va dat tréng cé su phan biét
khdé khan haon. V th € diéu nay phu thubc vao loai nghién cltu ma & dé phudng
phap dudc ap dung.

Thanh l1ap ban do6 trang thai li lut

Trudc khi ti s6 bang kénh dudc thiét Iap, diéu quan trong la phai cé y
tudng tot vé cac anh riéng Ié. Dau tién bang kénh 1 tUr trén lut manh trung binh
s& dudc hién thi.

&

Hi€n thi anh MfI87_1w béng cach nhdp dup vao bi€u tugng ban d6. Bo lua chon
kiém tra check box stretch trong hdp hdi thoai Display Options. Nhdp OK. Ban
dd sé& dudc hién thi. Cha y toan bé anh mau xam hoac tuong phan thap. Ban c6
thé tim thdy gia tri DN (digital number) v&i méi mét pixel bang cach nhdp vao
mot pixel trong anh.

DPdéng clra sd ban do.

Nh&p dlp vao bi€u dd clia ban dd MfI87_1w. Bi€u dd dudgc xudt hién trong cla
sd bang. Quan sat cac gia tri trong bang (kéo xudng dé thdy cac gia tri). Hién
thi biu d6 trong d6 thi bang cach Iua chon Options va Show Graph. Lua chon
Image value cho truc X va Npix cho truc Y trong hop hoi thoai Graph. Chon OK,
va kich OK mét Ian nira trong clra sd Edit Graph. Bay gid biéu do dudc hién thi
bang mot dudng

Truc ndm ngang cla dd thi c6 thé dudc gidi dodn la mot thang xam do,

véi 256 bong khac nhau cla mau xam. Céac gia tri phdn xa bang 0 dudgc hién thi
bang mau den, gia tri phan xa 255 dugc phan xa bang mau trdng, va tat ca cac
gia tri ndm gilta cac bong xam khac nhau. Truc thdng ddng chi ra bao nhiéu
pixel trong anh co gia tri do.

Chu y rang trén thuc té tdt ca cac pixel cé gia tri DN gilra 20 va 50. Chi co
cac diém trdng trén anh, la may, cé thé co gia tri DN cao hon. D4 1a tai sao hiu
hét &nh c6 mau xdm den. D& tdng phan xa trong anh, chang ta can thay déi
hién thi dé tt ca cac mau cua bang mau dudc sU dung, trai dai tr mau den dén
mau trang.
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&

Pdng clra s6 graph

Kéo bang xulng va viét cac gia tri DN ra dé tUr dé phan trém tichidy (C ot
Npcumpct)bdng 1 va dén 99. Bdng clra sb table lai.

Nh&p dup vao ban dd raster MfIs7_1w mdt Ian nita, nhung bay gid ki€m tra box
stretch trong hop hdi thoai Display Options, va nhap cac gia tri ban vua viét ra,
chi cac gia tri nhé nhat va I6n nhit. Nhdp OK. Anh bay gid dudc hién thi da dang

han trong tong mau xam.

Céach don gian nhit dé cai thién dd nét clda anh la s dung lua chon kéo
gidn option stretch. Khidi éu nay dudc ap dung, gia tri nho nhat trong anh dugc
hi€n thi véi mau sdc thdp nhat trong dai dién xadm dd (mau den) va gia tri 16n
nhat dudc hién thi véi mau cao nht (mau trédng). Néu ta s dung Ilua chon kéo
gian trong hién thi cla ban db, thi gia tri anh thuc khdng hé thay déi. Chi c6
cach biéu dién gia tri d6 thi thay d6i ma thoi.

Néu thuc su mudn tao mot ban do vdi cac gia tri DN gilta O va 255, thi ta
phai s dung Stretch Operation, diéu ma sé tao ra moét bic anh khac. Trong
ILWIS c6 hai kha nang tén tai cho viéc kéo gidn mot bdc anh: kéo gidn tuyén
tinh va can bang histogram — linear stretch and histogram equalization. Phuong
phap dudc st dung phé bién nhat hién nay la kéo gidn tuyén tinh. Quy tic cla
kéo gian tuyén tinh dudc dua ra trong imh dr &i day. IN dai dién cho gia tri
nguyén gbc, OUT gia tri tudng U'ng sau khi kéo gian

N: 5573103

OUT: ¢ . . . . . . ; -
0 63 127 191 255

Hinh 2: Quy tac ca ki thudt kéo gidn tuyén tinh
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Dong clra s6 ban do

TU menu Operations trong clfa s6 Main, chon Image Processing, Stretch. HOp
hoi thoai Stretch dudgc md ra. Chon anh Mfl87_1w la ban d6 dau vao. SU dung
Ira chon Linear Stretch, va gia tri phan tram la 1%. Nhap MflI87_1s la anh dau
ra, va nhdp bat Show va OK. Sau khi tinh toan hop hdi thoai display options ma
ra. Chon OK. Anh dugc hién 1én. Nhin vao anh ban cé thé thdy nd tuong tu anh
trudc dd, ngoai trir viéc khi ban chon trén cac gia tri trong ban do, ban sé thay
ching cé dai gia tri tur 0 dén 255

TU File trén thanh Menu, chon Open Pixel Information. Kéo va tha ban do
MfI87_1w vaf MfI87_1s vao trong clra s pixel information. Di chuyén chudt trén
anh va quan sat cac gia tri khac nhau trudc va sau khi kéo gian

So sanh cac biéu dd trudc va sau khi kéo gian.

Doéng clra s6 ban dd va clra sd thong tin pixel.

Thanh I1&p mét té hgp mau gia

BUric dau tién la danh gid cac gia tri pixel cho cac loai I8p phu khac nhau. biéu

nay dugc thuc hién bang cach st dung mét t& hgp mau tir trén lut trung binh.

&

TU menu Operations, chon Visualization, Color Composite

Nhép tén cho bang kénh mau do: MI87_3w

Nhép tén cho bang kénh mau xanh 1a cay: MflI87_2w

Nhap tén cho bang kénh mau xanh dudng: MflI87_1w

bat tén anh dau ra: Mfl87fcc.

Chuyén sang - Switch off 24 bits.

Chon Linear Stretching va phan tram la 1.00 cho tat ca dau ra 3 bang kénh
Nhap chon Show va OK. Sau khi tinh toan ban d6, hop héi thoai display options
dudc ma ra. Nhap vao OK. T6 hgp mau gia dudc hién thi. Xem két qua

Trong anh nay ban cé thé thdy rd rang hon cac don vi dat phu khac nhau.

Nhu ban cé thé thdy nudc dudc hién 1én trong mau xanh dudng, tham thuc vat
mau dé, may va dat tréng mau trang (vi du. dun cat), va cac bong mau den.
Bay gid ban sé tinh toan cac I6p nay dudgc hién lén trong 3 bang kénh riéng lé
nhu thé nao.

&

M@ clra sd pixel infomation va thém ban d& MfiI87_1w, MfI87_2w va MfI87_3w
vao clra s6 pixel infomation nay. N&u ban di chuy&n con tré chudt qua anh ban
thay céac gia tri cua 3 bang kénh dau ra.

Phong to cac phan cb dinh cua ban d6 véi nudc, tham thuc vat, may, bong, va
dat tr6ng. Cha y bang dudi day cac gia tri DN trén bang kénh cua mot dang dat
phu cho trudc.

Tinh toan ti s6 bang kénh 3/1 s dung ILWIS pocket line calculator. Vi du, néu
ban muén tinh 34/45, ban g6 ?34/45< trén dong lénh tai clra s& chinh. Chon it
nhat 5 pixel trén mot I16p phu
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Nghién clru thif nghiém: Giam sat tai bién 10 lut sir dung anh SPOT-XS da thdi gian

Bang 2: Hay dién cac gia tri DN cho cac bang kénh dudc chi ra va loai I8p phu.
Ciing tinh toan ti s6 3/1.

Loai I&p phu Bang kénh 1 Bang kénh 2 Bang kénh 3 Bang 3/Bang 1

Nudc
Nudc
Nudc
Nudc
Nudc

Tham thuc vat
Tham thuc vat
Tham thuc vat
Tham thuc vat
Tham thuc vat

May
May
May
May
May

Bdéng dé
Bdéng dé
Bdéng dé
Bdng dé
Bdng dé

bat trong
Pat trong
Pat trong
bat trong
bat trong

Nhu ban c6 thé thdy tir két qua ching ta khdng thé phan biét dugc nudc
va tham thuc vat trong bdng kénh 1. Trong bdng 3, ching ta c6 thé phan biét
dugc hai yéu t6 nay, nhung sau day bong sé c6 do phan xa thap.

P4 l1a tai sao, néu ching ta dua ti s6 bang 3 va bdng 1, ching ta cb thé
phan biét dugc nudc.

&

e Dbng clra s6 ban d6 va clra s6 pixel information.

| ———
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Nghién clru thif nghiém: Giam sat tai bién 10 lut sir dung anh SPOT-XS da thdi gian

Tinh toan ti so bang kénh
Gid day ban sé tinh toan ti s6 bang kénh 3 va 1.

e G0& cong thic sau vao dong Iénh
Brmfl=MfI87 _3w/MfI87_1w¢<

e HOp hoi thoai Raster map definition dugc md ra. Nhdp nut Create domain. HOp
hoi thoai Creat Domani dugc md ra.

G6 Ratio cho domain name. Chon domain type: Value. Nhap OK. Domain Editor
dugc md ra.

e Nhap 0 cho Min, va 10 cho Max va 0.01 vao Precision. Nhap chon OK. Ban quay
tré vé hop hoi thoai Raster map definition. Thay ddi 6 day pham vi gia tri vé 0
valO. Chon OK.

e Nhay dup vao ban d6 Brmfl. Hay chdc chdn Gray dudc chon trong hdp hodi thoai
display options. Chap nhan cac mac dinh va chon OK. Xem két qua.

e Ban do Brmfl dudc hién Ién trong tdng mau xam. Doc cac gia tri trong ban do6 va
xem néu ban c6 thé phan biét su khac nhau gilta nudc va phan con lai. Hay
tham khao bi€u dd. Tim gia tri t6i han ma né gidi han nudc tir dat.

P& tim cac gia tri gidi han cho viéc phan biét dat va nudc, tao ra mot su dia dién
la can thiét, vdi hai mau (xanh nudc bién va xanh 14 cay). Tat ca cac pixel vdi
cac gia tri dudi gidi han s& dudc hién thi mau xanh nudc bién (nudc) va cac gia
tri cao hon trong mau xanh 13 cdy (d4t). Khi ban thay déi gidi han, su hién thj
cling thay dGi theo, va ban c6 thé danh gid néu tit ca pixel nudc dudc phan loai
la nudc. Bang cach nay ban cé thé tim ra mot cach tuong hd gia tri t6t nhat dé
xac dinh su khac nhau gilra dat va nudc.

e Khi ban c6 mot y tuwdng vé gia tri bién, kich dup chudt vao item New Repr trong
Operation-list. HOp hoi thoai Create Representation dudc md ra. Nhap tén cua
Representation la Ratio, va chon domain Ratio. Nhdap OK. Representation Editor
dudc md ra.

e Trong menu Edit cla Representation Editor, chon Insert Limit. Nhap gia tri tdi
han ma dé phan biét su khac nhau gilta dat va nudc (vi du 0.5), va chon mau
xanh. Nhap chon OK.

e Kich hoat ctlra s6 map va n chudt phai trong khi con tré chudt & trén anh. Chon
ban d6 Brmfl dugc hién thi lai, theo Representation Ratio

e Kich hoat Representation Editor Ian nita. Thay ddi mau cua gidi han 10 thanh
mau Xanh 13 cdy. Kich dap vao tur “stretch” giira cac gidi han cho tdi khi né bién
déi “len trén”

e Nh&n nGt Redraw trong clra s6 map. Gid ddy, ban d6 dudc thé hién béng hai
mau: Xanh nudc bién (nudc) hodc xanh 1a cay (dat). Panh gid néu gidi han 0.5
la chinh x&c dé phan biét nudc va dat. Néu khéng thay dbi gidi han trong
Representation Editor, va nhdn Redraw lai Ian nita trong clra s6 map.
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Nghién clru thif nghiém: Giam sat tai bién 10 lut sir dung anh SPOT-XS da thdi gian

Khi ban da chéc chén vé gia tri d€ phan biét dat va nudc, ban cé thé sir dung
Slicing operation, dé thay ddi ti s6 anh sang mdt ban dd I3p. P& thuc hién Slicing
operation, can c6 mét nhém domain.

&

Tao mét domain Mfl (trong clra s& chinh: File>Creat>Creat Domain). Domain
nén la I6p va nhém. Nh&n OK. Gid day ban c6 thé nhép céac gia tri bién va tén
cua céac I8p. Chon Edit>Add Item va dién vao gia tri ban tim thdy trudc dé nhu
gia tri bién, va dat tén Watermfl. Nhdn OK. B8 sung thém mot Idp khac: Landmfl
V@i gia tri bién gia tri I6n nhat trong ban d6. béng Domain Editor.

Bay gid sU’ dung Slicing Operation (trong clra s6 chinh: Operations>Image
processing>Slicing). Dung Brmfl la mdt ban d6 dau vao, Mfl la domain, va Mfl la
ban d6 dau ra.

Hién thi ban @6 Mfl, va so sanh né vdi anh Brmfl.

Gi§ day, ban c6 mdt ban d8 nhém, biéu thi khu vuc 1T lut trong dgot Id trung binh
nam 1987.

Theo cting mot thd tuc sau cho cac anh cua hai ngay khac: 9-1-1987 (mua kho
bang céach Iap mot ban d6 ti s6 bang kénh Brdry, mdt domain dry, vGi cac 16p
Waterdry va Landdry va ban d6 cudi cung dry) va 10-10-1988 (tran lut tham
khGc: bang céch 1ap mot ban do ti s6 bang kénh Brfl, mot domain fl v3i cac I6p
Waterfl, va Landfl va mot ban do cudi cuing fl). Xem két qua.

Tao mét t6 hdp mau gia si dung ba bdng kénh tlr 10-10-1988. Tén ban do két
qua la FI88fcc. Xem két qua.

Hi€n thi anh FI88fcc va ban db Dry, Mfl, FI cung nhau trén man hinh. Hay so
sanh chung.
Ddéng clra sb ban do lai.

K&t hgp ba ban do6 muc nudc

Bay gid ban c6 ba ban d6 dua ra su khac nhau vé dat/nudc trong ba giai

doan: mua khdé nam 1987, tran lut manh trung binh @m 1987, va tr éan i lut
tham kh6c nam 1988. Nhirng ban d6 nay sé dudc két hgp thanh mot ban d6 cudi
cung sU dung Crossing operation.
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Nghién clru thif nghiém: Giam sat tai bién 10 lut sir dung anh SPOT-XS da thdi gian

Ban d6 Dry va Mfl giao nhau, tao nén mot ban do lai tap va mot ban lai tap, ca
hai dugc goi la Drymfl

Ban d6 Drymfl va Fl giao nhau, tao nén mot ban do lai tap va mot ban lai tap, ca
hai dudc goi la Final

Chuyé&n domain cua Final tir Identifier sang Class, bdng cach nh&n nat Convert
to Classes trong hop hoi thoai Properties. Xem két qua.

Tao mot Final dai dién.

Tao chu giai cho ban do Final va luu két qua vira xem

Tinh phan tram cua céac I18p khac nhau cua ban do dau ra

Tham khao

Alexander, D. (1993). Natural disasters. UCL Press Ltd., University College
London. 632 pp.

Asaduzaman, A.T.M. (1994). A geomorphologic approach to flood hazard
assessment and zonation in Bangladesh, using Remote Sensing and a
geographic information system. MSc thesis, ITC, Department of Earth Resources
Surveys. Enschede. 85 pp.

Maathuis, B.H.P (1993). Flooding Bangladesh: ITC Demo. CZM Toolbox, tools
and applications for Coastal Zone Managment, World Coast Conference 1993,
pp. 15-18 (+demo diskette).
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Bai tap 3F2. Giam sat tai bién lii lut bang cach sif dung anh
SPOT-XS da thgi gian

K&t qua bai tap

Hinh 1: X ly kéo gian anh mfl87_lIs

HJ‘ . wsi Pidu‘]l‘.rzh.hLinl:dr{HFLﬂ'.'__IWW.I.MHIMEF—M"
File Ecit Layers Ophors  Heip

DO A Maalp|@s iy |

LA ER MFET_Lws - Mar. I* * *

% L Fropetiss iy T

5 5 Legerd
8
69

=10] >}

T x
Hinh 2: Phan 1.2 thanh 1ap td hop mau gia trén lut trung binh
B -wwis I [-TEY

Fie Edt Layes Options Hebp

SR Y e
E = ‘I‘ " i
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Hinh 3: Phan 1.3 Tinh toan ti so bang kénh

Iw/milGT_ 1w - ILWIS ..-.I.EIEJ
Fie Edt Layers Options Help

== S .

=i B Brmfl - MA37_3w,

5,22 {20870, +435.22) 4

Hinh 4: Phan 1.3 Tinh toan ti so bang kénh va slicing operation, tran lut
trung binh

T 3w /mifiBT_ 1w - ILWIS

Fl= Edt Layers Oplions Help

=R L

EUEAER Bermfl - MAET 3w,
B EE Properties

= Legend

.00

.50

5,00

7,50
10,00

He0.283 [ 28i7.35,  043) =
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Hinh 5: Phan 1.3 Tinh toan ti so bang kénh va slicing operation, tran lut

tham khoc

Bl BeFl: Aleg _'!w'ﬂFiFi_I w - [LWITS

Fie Edt Leyers Optiond: Help

DD & & & @l [ ]
] B Bl - FIBE_wphE
[+ 5 Broperties

4
Remove 3 selected |laver From this map window or from the seleded map view  [3,209 [ zowesz, 4maa3) &

Hinh 6: Phan 1.3 Tinh toan ti so bang kénh va slicing operation, mua kho

B Br Dy Dry87 3w DryBT _Lw - ILWIS

Fir Edt Layers Oplions Iip
Dok naal; @=d

=LA ErDry - DryeT_%

B3 Properties

= Legend
.00
.50
5.00
7.50
10,00

izaos [ xmeRe, 4675Z &
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Hinh 7: Phan 1.3 Té hdp mau tran lut tham khéc ndm 1988

9,239 [ 237913, BI4.EE) <&

Hinh 8: Phan 1.4 K&t hdp ba ban d6 muc nudc

B Final: Sapl ros s Dry ™8] mpe, W sl ersesere mpr, Pnalthe) - ILWIS ‘_inlﬂ
Flx Edt Layers Options Help
DO Naal; GEE|fEs |
o
6l [ Fnal - MapCross{Dryf. moe,
= Propartis
E-55 Lagand
Laned * Land * W'skesr
Lawred * Larad * Land
Lared ® WWlaber ® Winter
Lardd * Waker * Land
Wiater * Land ® Water
bl ater # Lo * Lored
iater ™ Waber * Waber
‘Water * Wabsr * Land

.
l
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Phan 3.3.C — Bai tap 10

M6 hinh sut 1Gn dat va nudc bi€n dang tai thanh phdé Semarang,
Indonesia.

Th@i gian du kién: 2.5 gid
Dir liéu: File d{ liéu: Session 3-3-c Task X ModellingSubsidenceSemarang
Poi tugng: Sau phan nay ban c6 thé:
- phan tich nhirng khu vuc 1T lut véi anh ETM Landsat
- so sanh vGi dudng bd bién ndm 2001 vSi mét anh cli hon (1871);
- phan tich va ndi suy dif liéu diém cao db va téc db sut ltn;
- md hinh héa véi cdc DEM da thdi gian déc diém tudng déi cla
nudc bién dang tir cac kich ban khac nhau;
- thé hién ban d6 két qua vGi mau sic rd rang.

1. Gigi thiéu

Bai tap giadi quyét viéc st dung GIS dé& nghién clfu cac tdc dong cua sut IGn
d&t va muc nudc bién dang tai thanh phd Semarang, Trung tam Java, Indonesia.

Thanh phd Semarang dang phai chiu dung hai dang I lut: 1T tUr séng va thuy
trieu dang cao. Quy mdé md rong va do I16n cua 0O lut tang Ién mot cach dang
nghiém trong trong nhirng nam gan day. Viéc xudt hién nay co lién quan dén qua
trinh dang dién ra cla sut lUn d&t va muc nudc bién toan ciu dang lam cho bd bién
cua thanh phé nay phai d6i mat véi van dé nay. T6c d0 sut Iun tai thanh phd tai
nhiéu dia diém dat mudc I16n nhat [én d&n 12cm/ndm. Cac udc tinh trung binh vé
muc nudc bién dang tai khu
vuc chi ra réng muc nudc bién
tai Indonesia sé dang Ién 9,13
va 45 cm trong nhitrng nam
lan lugt la 2010, 2019 va
2070.

DE& danh gid anh hudng
két hdp cua nhirng hién tugng
nay va sy phan b4 cua né
trong khoéng gian, mot thu tuc
phai dudc ap dung két hdp
viéc cap nhat cac ngudn thong
tin dia chat vé cao do dia hinh
va sUf dung dat.

Trong bai tap, moét Mo
hinh s6 d0 cao DEM sé dudgc
thanh 18p bang viéc sU dung
ban dd diém cua di liéu 18y Figure 1;
dugc tir chup ,énh. N . Landsat T™M image of Semarang showing flooded areas along

Viéc sU dung dat hién the roact i - . g
tai trong khu vuc c6 thé dudc
danh gid bang viéc sU dung
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Bai tap 3-3-C x : Tai bi€n sut lGn dat lai thanh phé Semarang

anh vé tinh d6 phan giai cao Landsat-7 ETM+
Diéu nay ciling san cé trén ban do6 dia hinh clia khu vuc dudc quét.
Trong bai tap nay ban dugc yéu cau lam cac ban do két qua vé sut lun dat va
muc nudc bién. Diéu nay nhdm lam cho né €ing du gc ap dung cho cac thanh phd

dang chim khéac.

Phuang phap cho bai tédp nay cé dudc tu:

— Heri Sutanta (2002)

“Spatial

modeling of

the Impact of Land

Subsidence and Sea Level Rise in a Coastal Urban Setting”, ITC-MSc study.

2. Tham do dir liéu dau vao )
Trong tap di liéu ban c6 thé& nhin th8y dif liéu dau vao san cé cho nghién cliu

th nghiém nay.

Tén Loai Y nghia
ETMO1b1,...b2,...b3,...b4, | Raster Anh ngay 02/08/2001 ban do
...b5,...b8 theo chu dé dudgc tang cudng,
bands 1 d dén 5 va 8.
DO phan giai bands 1 dén 5 la
30m va band 8 la 15m
Topo_1871, Topo_1908, | Raster Ban do dia hinh dugc quét nam

Topo_1937, Topo_1992

1871, 1908, 1937 va 1992 véi do
phan giai pixel 1a 5

Administration

Phan manh, ving va bang

Su phan chia quan ly thanh phd
Semarang tai “kampungs” va mat
do dan s6 trong mot bang.

Benchmarks Diém Ban d6 diém tiéu chuin véi tdc do
IGn chim 1a mm/nam

ElevaOl Diém Ban d6 diém cao d6 nam 2001,
tai phan trung tdam Semarang Vvdi
don vi la mét

Coastlines Phan manh budng bd dudc s6 hda dua trén

ban d6 dia hinh cia nam 1871 va
1992

Waterbodies

Phan manh va vung

Cac than nudc, chéng han nhu
bién Java, song va kénh (dugc s6
hoéa tir ban do6 dia hinh)

Roads Viung Ban d6 vung cla dudng giao
théng chinh

SubsMask Raster va Ving Ban do dang raster, viing. Mask
cla vung nghién ctu doi vdi hién
tugng 1un chim

StudyArea Phan manh Ban do phan manh cla ranh gidi

khu vuc nghién cltu

3. So sanh anh Landsat ETM nam 2001 véi dudng bd bi€n sé

héa nam 1871

DAu tién hién thi Ban dd chuyén dé Landsat ndm 2001 v3i mau trén. Ban sé
thdy trong Danh muc cua clra s6 chinh cac band anh Landsat doc lap, dudc hién thi

v@i ki hiéu raster
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Bai tap 3-3-C x : Tai bi€n sut lGn dat lai thanh phé Semarang

e Kich dup chudt vao anh ETMO1b5. Chap nhan cac cai dat mac dinh tai clra
sd “Display Options- Raster Map” bang cach nhdp vao OK.

e Duyét thdong qua anh vdi chudt va c¢d gdng nhén ra dac diém bé mat nhat
dinh; vi du nhu su khac nhau gilta khu vuc dat va bién, cd sd ha ting cla
thanh ph6é Semarang, v.v. Phéng to vao cac khu vuc nhat dinh dé

e Hay thuc hién tudng tu véi anh ETMO1b8. So sanh két qua trén man hinh
window ti€p theo vdi nhau. Nhu ban sé thay, anh ETM01b5 cé d0 phan giai
khéng gian thdp hon (kich thudc pixel 1a 30m) so véi anh toan séc ETM01b8
(kich thudc pixel 1a 15m)

e Thiét 14p mdt t& hgp mau cla Enhanced Thematic Mapper cac band: 4,5 va 3
la do, xanh la cay va xanh duong. Luu két qua la ETM01b453
Hay thuc hién Iua chon nay tUr thanh Menu:

o Operations, Image Processing, Color-Composite...
o Chon trong ctra sd Color-Composite theo nhitng band sau:
D6 — Xanh la cay — Xanh dudng: ETMO1b4—ETM01b5-ETMO01b3
0 GO ban do Output Raster: ETM1b453
o Gilr nguyén mac dinh va Nhan: Show
e Nghién c'u mau séc clia anh, va phoéng to nhirng vung dudc lua chon.

So sanh dudng bé nam 1871 v@i dudng b trong suét qua trinh
tim kiém anh
Pudng bd clia Semarang va khu vuc 1an can, nhu hién thj trén anh TM téng cudng

td hop mau cé thé dudc so sanh vdi dudng bd trong qua khd, dudc s6 héa tir ban
do dia hinh nam 1871;

e DAu tién hay hién thi anh t8 hdp mau Landsat ETM.

e BG& sung dif liéu vao I8p Coastline bdng viéc Iuva chon tir clra s6 Map:
Layers > Add Layer...

e Trong clra s Add Data Layer chon ban d6 manh: Coastlines, OK. Trong cla
s6 Display Options-Segment Map hdy chon méc dinh t4t ca bang cach chon
OK

e Hay phéng to tai bd bién va so sanh vai dudng bd (ndm 1871 — mau nguyén
ban) véi dudng bG mai han (1992 — mau do)

4. Hién thi dir liéu di€m dd cao va ban dd dia hinh

Dau tién chang ta hdy nhin vao ban dé va bang quan ly, va ban dd diém do cao, tlr
M6 hinh s6 d6 cao da dudc xay dung
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Bai tap 3-3-C x : Tai bi€n sut lGn dat lai thanh phé Semarang

e Lua chon ban dd polygon quan ly. Trong ctra sd Display Options — Polygon
Map hay dé mac dinh. Chon: OK

e Nhé&p chudt vao don vi quan ly (“desas”) clla Senmarang. Tai clra s6 Attribute
pops-up V@i thong tin vé mat d6 dan cu trong ddn vi dé (=PopDens).
Cha y réng méat dd dan cu tai bién Java tdt nhién 1a bdng 0; di liéu dan s& cua
khu vuc lan can Kabupaten khéng ré va toan bo dif liéu dan s6 dugc luu trong
bang Administration.

D& bd sung thém nhitng I8p di liéu khac, chdng han nhu anh vé tinh hodc ban db
dia hinh, ban phai hi€n thi dugc ban d6 quan ly chi v3i cac ranh gidi.

e Lua chon trong clra s6 Polygon Map: Layers > Display Options > 1pol.
Administration. Trong clra sd Display Options — Polygon Map ban chon Check
Box Boundaries Only. Chon: OK. Hién tai, ban dd Administration dudc hién thi
chi v@i cac ranh gidi bang dudng mau do.

e Trong clra sd Polygon Map hay lua chon: Layers > Add Layer. Bay gid ban c6
thé Iya chon mot ban d6 dé€ bé sung vao ban dé polyogon.

Hay thém cac ban do6 sau lan Iugt tirng ban d6 mot: Topo_1992 hoac
Topo_1871, Topo_1908, Topo_ 1937 or ETM01b453.

e Nghién clru su bién déi dudng bd va su md rong cua thanh phd, so sanh véi dir
liéu trong qua kh.

Ban c6 thé sif dung I8p quan ly (clra sé bén trai) dé an hodc hién thi
ban d6 theo luva chon cua ban

Chu v Ban chi c6 thé chi dudc bd sung anh ETM, hodc ban dd dia hinh vao ban
do Administration. Biéu nay phai lam vdi cac cha giai dia chat khac nhau.

Viéc hién thj ban dd diém cua cao dd trong ddon vi mét, vGi dd chinh xac d&n mm,
va céac tiéu chudn vé tdc dd sut 1Gn d&t (cm/nam), cd thé dugc thuc hién nhu sau:
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5. Ndi suy cac diém do vao va cac tiéu chuan cua sut lan dat

DE tang téc db trinh tyw ndi suy, chi cé trung tam cua Semarang dugc dung
nhu la moét vang th nghiém. DGi véi diéu nay, mét georefer_subsidence ddc
biét san co6 vdi kich c3 pixel 1a 30m.

D& lam moé hinh DEM nim 2001 ching ta s & s dung mdt thudt toan ndi suy
don gian: Dich chuyén trung binh vdi nghich ddo khodng cach - Moving Average
with Inverse Distance. Trong ILWIS mot phép ndi suy cao han rat cé6 kha nang Ién
trong giai quyét cac bai toan cé khoang cach xa, nhung diéu dé cling ton nhiéu thdi
gian han cho bai tap nay.

e Trong thanh céng cu cua ILWIS Iua chon: Operations > Interpolation > Point
e Interpolation > Moving Average. Trong clra s6 Moving Average lua chon hodc

go vao:

o Point Map: elevaOl

0 Weight Function: () Linear Decrease

0 Weight Exponent: gia tri mac dinh

o Limiting Distance: 15.000 (gia tri la mét)

o Output raster Map: ElevaOl (gia tri la mét)

o Georeference: Georef_Subsidence (30 m pixels)
o Value Range: gia tri mac dinh

o Precision: 0.01 (gia tri la cm)

o Type for Description: Elevation 2001 vdi gia tri mét
o0 Select: Show

o Lua chon t4t ca cac gia tri méc dinh trong clra s6 Display Options — Raster

Map
e Duyét thong qua ban db va nhin vao gia tri sut [in cm/nam.
e BG sung cac Idp ban dd, chdng han roads, waterways, administration.

P& thuc hién ban dd raster SubsRate, trong dé tdc dd ltn chim la cm trén
nam dugc dua ra, ching ta phai ndi suy ban dd di€ Benchmarks. D& thuc hién diéu
nay, vé cd ban chidng ta dua trén thu tuc néi suy nhu va@i ban do ElevaOl (xem &
trén).

Chung ta d¢ing s I’ dung Georef Subsidence (gidng vdi khu vuc eleva01).
DPiéu khéac biét duy nhét 1a dir liéu dugc giai doan dudc luu trong bang benchmarks,
va khoéng trong ban dd. Diém khac biét th(r hai 1a khodng cach gidi han; dudc dat la
15.000 mét, dé di qua hét khong gian réng cla cac dia diém benchmark.
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e Trong thanh cong cu cta ILWIS Iua chon: Operations > Interpolation > Point
e Interpolation > Moving Average. Trong clfa s& Moving Average lua chon hodc
g0 vao:
o0 Point Map: benchmarks
o Select: Subs-cmyr ( chtll y: d& Iya chon hay nhip vao hép nhé véi mot va
dang trudc tiéu chuén ban do
Weight Function: (s) Linear Decrease
Weight Exponent: gia tri mac dinh
Limiting Distance: 15.000 (gia tri la mét)
Output raster Map: SubsRate (gia tri la cm/nam)
Georeference: Georef_Subsidence (30 m pixels)
Value Range: gia tri mac dinh
Precision: 0.01 (value in cm)
Type for Description: Subsidence rate in cm/year
Select: Show
Lua chon tdt ca cac gia tri mac dinh trong clra s6 Display Options — Raster
Map
e Duyét thdng qua ban do6 va nhin vao gia tri sut [lin cm/nam.
e BG sung cac I8p ban d6, chdng han roads, waterways, administration.

O O O OO0 o o o o o

6. M6 hinh héa muc nuéc bién tang tuong ddi trong tucng lai

Cac kich ban trong bai tap nay sé tao ra nhirng ban d6 vdi cac udc tinh vé
muc nudc bién dang Ién tuong ddi trong cdc ndm 2010, 2019 va 2070. Diéu nay co
nghia muc nudc bién la tuong d6i véi cao dd cua dat, dua vao tinh todn sut 1Gn dat
va muc nudc bién dang.

Viec du  doan tur 2010 2019 2070
A T . A 5 3 6 15
nghién cifu clia Ngan hang 0 13 5

Phat trién Chau A (1994) 15 o5 90
dugc ti€n hanh cd ban doi
vGi cac kich ban nudc bién
déang hoan toan tai Semarang.

Da6i vdi bai tap nay, gia tri trung binh d6i véi nhitng ngam 2010, 2019 va
2070 dudc lua chon trong tinh toan tuong lai sut lun dat cé lién quan dén muc nudc
bién dang. Diéu nay cé ngha | an lugt cdc ndm 2010, 2019 va 2070 cé muc nudc
dang tuong U’ng la 9 cm, 13 cm va 45 cm.

Viéc tinh toan ddi véi DTM cho ndm t1 (=2010, 2019 hodc 2070), bat dau tu
nam tO (=2001) la (theo H. Sutana, 2002):

ELEVA, = ELEVA,, — (SLR,, + (SUBSRATE *1, —1,))

trong do:
e ELEVA, = d06 cao tai diéu kién khdi dau (file: Eleva01)
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e ELEVA; = d0 cao tai nam dudc udc tinh (file: ElevalO, Eleval9,

Eleva70)
e SLRy = muc nudc bién dang tai ndm dudc udc tinh (2010, 2019 va
2070)

e SUBRATE = Ban d06 t6c d6 lan chim (file: SubRate)

Trong ILWIS, cac tinh toan can thié€t déu dua trén cong thic trén, dudc ti€n hanh
bang viéc s dung Ban d6 tinh toan, dudc gd trong Command Line. Cac céng thic
sau day la:

Elevaltl = Elevatll = (0.09 + 9xSubsRate/T00)
Eleval9 = Elevall = .13 + 18xSubsRate/100)
Eleva7l = Elevalll = (.45 - 69xSubsRate/T00)

Cha y: Gia tri SubRate dugc chia thanh 100 phén, dé€ lam gia tri 1a mét thay vi cm.

e Thut hién ban dd Eleval0, ban db tinh todn sau day phai dudc biéu dién (gb

trong Dong Iénh):
ElevalO = Eleva0Ol —(0.09+9*SubsRate/100)

Ch&p nhan cac méc dinh trong clra s6 Raster Map Definition va chon: Show.

e Lam vdi tinh toan ban d6 cling cac ban d6: Eleval9 va Eleva70.

e Kiém tra k&t qua va bé sung Idp dif liéu chdng han Administration
Nhu ban thdy phép ndi suy diém khong dirng lai 6 dudng bd. D& khic phuc né,
ban phai két hgp ban d6 két qua véi mét mat na chi cua khu vuc dat lién nam
2001. D6 la ban d6 SubsMask, theo d6 dudng bd dugc s6 hoda tir anh Landsat
ETM nam 2001.

e Hay hién thi ban d6: SubsMask

e DE ti€n hanh hodc lam mat nan chi duy nh&t khu vuc dét lién cua ban dé do
cao da dudc lap cua nam 2010, 2019 va 2070, hay thuc hién Map Calculation
sau day:

ElevaMask10 = iff(SubsMask="Land”, Eleval0,0)

Co6 nghia la: Tao m6t ban d6 chi vai tén la ElevaMask10 déi véi nhitng khu vuc
dat lién trong ban do6 SubsMask. Tao Sea: 0

e Chd&p nhan cac méc dinh trong clra s6 Raster Map Definition

e Tao cung mot cach nhu trén ban d6 ElevaMask19 va ElevaMask70.

e Hay kiém tra két qua. BG sung céac I8p dif liéu theo Iya chon cua ban.

PE c6 mdt y 1dng tdt hon vé dat dai bi IGn chim té nhu thé nao vao ndm 2010,
2019 va 2070 so v3i ndm 2001, ta hién thi ban d6 dia hinh rdm 1992 va duy ét
Pixel Info qua ban dd, vdi cac cao dd clia 3 ndm tudng lai dugc hién thi trong clra sd
Pixel Info.
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7. Hién thi két qua

Blc cudi cung dé cdt cac bg%m do ElevaMask 10,...19,...70 theo cach nhu vay,
ma hién tugng lun xudng dudc bi€u dién trong cac cach véi mau sac dep va rd rang.

Da6i vdi diéu nay, da cé mot linh vuc va@i cac budc do cao va mau trong bang
cung tén. Ban d6 dau ra dugc dua ra tén: Elevation 2010, Elevation 2019,
Elevation 2070.

e Hay chon: Slicing from the Operations List (bén trai cra s0).
G6 hodc chon trong clra sd Slicing:

Raster Map: Elevamask10

Output Raster Map: Elevation2010

Domain: Elevation

Description: Elevation Map 2010

Select: Show

e Ché&p nhén céc gia tri mac trong clra sd Raster Map Definition va Kiém tra/Phan
tich ban do6 két qua

e Thuc hién cac budc tudng tu véi ban do Elevation2019 va Elevation2070.

O O O O O
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Bai tap 3L2. Panh gia trugt I6 dat si dung phuang phap tién dinh

Thei gian du kién: 3 gid

DU liéu: exercise03

Poi tugng: Bai tdp nay chi ra cho ban thdy mot phép phan tich 6n dinh sudn
ddc co ban ti€n hanh nhu thé nao bang cach s dung mé hinh sudn déc vé han. Phuang
phap nay tinh toan kha ndng 6n dinh cia moi mét pixel cho cac kich ban khac nhau cla
moi quan hé do sau nudc ngam/do sau bé mat pha hay

Cd sé ly thuyét:

Muc dich cudi cung cua phép phan tich tai bién trugt 16 dat trén ty 1€ I16n (ty Ié I8n han
1:10,000) & dé thanh Idp ban dd tai bién dinh tinh. Mic dd tai bi€n c6 thé dugc thé hién
béng Safety Factor — Hé sé an toan, la ty s6 gilta cac Iuc lam pha hdy sudn dbéc va cac luc
chéng lai hién tugng dé. Gia tri F I8n hon 1 nghia 1a diéu kién 8n dinh, va gia tri F nhd hon 1
nghia 1a khdng 6n dinh. Tai F=1 sudn dbc tai diém pha hay

A = B& mat trugt [m2];

W = Trong luc [N];

Wsinp/A = Ung sudt tiép [KPa=kN/m2];
s =c+otan¢:Dobén cit

¢ = Ung suatphap=Wcosp/A

¢ = luc dinh két (KPa)

¢ = goc ma sat trong (dd)

digu kién suon déc khéng én dinh
sudn ddc tai diém pha hay
dign kién sudan ddc dn dinh

P - cA + W cos Ptan
W sin P

mmm
WoOllA
el

Nhiéu mé hinh khac nhau dang c6 dung d€ tinh hé s8 an toan. Tai ddy chung ta s& s dung
mo hinh ddn gidn nhat, dudc goi Ia moé hinh su’dn doéc vé han. M6 hinh moét chiéu nay mo
ta su dn dinh cua sudn ddc vdi bé mat phat hdy 16n vd han. C6 thé s dung GIS nhu la mét
cach tinh toan c6 thé ap dung trén mot pixel cd ban. Pixel trong cac ban dd tham s8 co thé
dugc coi nhu 13 cdc daon vi ddng nhat. Anh hudng clia cac pixel 1an can nhau 13 khong déng
k&, va md hinh c6 thé dudc st dung dé tinh toan kha ndng 6n dinh clia mdi mot pixel ca
biét, tao nén mot ban dd tai bién cua hé sé 6n dinh.

Hé s& 6n dinh dugc tinh dua theo céng thic sau (Brunsden va Prior, 1979):

c'+(y —my,,) zcos’Btan g’
yZSinfcosp

F—
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trong do:

¢’ = hé s6 ma sat (Pa = N/m?)

y = trong lugng riéng cla dat (N/m®)

m = z,/z (khdng c6 th& nguyén)

vw = trong lugng thé tich cta nudc (N/m?)

z = d0 sau bé mat pha huy dudi mat dat (m)

zw = chiéu cao guong nudc ngam trén mat pha hay (m)
B = dd nghiéng clia b& mat pha hay (°)

¢ = goéc khang cat hitu hiéu (°)

Slope surface

VWater tabfe/f i
Slide surface W L/\ F

M6 hinh sudn dSc v6 han cé thé dudc dung trén cac mat cat cling nhu trén céc pixel.
Toan bd phép phan tich yéu cdu dau tién la su chudn bi cd s& dif liéu. Cac phan vé mod
hinh nudc ngdm va mé hinh héa gia tdc dia chdn khéng dudc dua ra tai day. D€ tim
hi€u thém thong tin hdy xem Van Westen (1993). Trong bai tdp nay chi phép tinh hé
sO an toan trung binh sé dudc thuc hién dGi vdi cac kich ban khac nhau. Cac ban d6
hé s an toan trung binh nay sé& dugc s dung dé thanh 1ap cac ban dd kha ning pha
huy.

Su hi€n thi dir liéu dau vao

Trong bai tdp nay, phép phan tich su én dinh sudn dbc dudc lam bdng cach si dung
chi véi hai ban do6 tham s6: Soildepth ( d6 day cua dat) va Slope_map (goc doc tinh

bang do).
Chuing ta gia st rang:
DO sau clia mat coé kha &
nang pha hay dudc xac 5 . ] - . . e
dinh tai sy tiép xuc clia e Hay rpd cac t_)an do Sc?lldepth va Slope_map va Iflemm
d&t va vat liéu da phong tra cac gia tri trorjg ban fio. Nhap chgg OK_trong hop haoi
héa nim dudi. thoai Display Options. Ban do dugc hién thi.
Tét ca cac loai dat déu Trong phan dau tién cla bai tdp nay chung ta sé& tinh toan kha
c6 cung mot gia tri luc v » . , ~ N s Al g . A )
nang on dinh c t phu su dung chi vGi mot gié tri riéng |
dinh, ma sat va khai ang on di Ua dat phu su dung gimotg : gle
lugng riéng. . . . . .
cua luc dinh két, géc ma sat va khoi lugng thé tich am. Chinh
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vi diéu nay nén hé s6 an toan khong dugc tinh toan trén toan khu vuc, ma chi tinh
toan va@i nhirng khu vuc cé dat phu trén da goc.
Bén canh chiéu day cua dat dudc gia s nhu la chiéu sau cua

M: bé mat pha huy, va sudn doc dia hinh, chidng ta cling can biét
Zw/Z = B sau clamuc | thém vé cac tham s6 khac cta cong thirc sudn dbc vo han. TU
nfdcpgam,/D? sau cua cac thi nghiém trong phong cac gia tri trung binh sauday
bé mat pha huy , )

dugc tinh toan nhu sau:

— — c’ = luc dinh hitu hiéu (Pa = N/m?) = 11000 Pa
e COSn, eas | = trong Iugng thé tich (N/m°) = 10000 N/m?

ac ham cua WS ot z = Chi@u sau b& mat pha hiy dudi m3t = Ban dd Soildepth
V@i sin va cosin chi hoat dat
dong dudc vai cac gia tri o A v 0 . , -~
radian, trong khi ban d6 B = goc nghiéng mat sudn () = Bando
Slope lai d& gia tri db. Vi Slope_map
the didu d3u tién, chin o = goc khang cdt hitu hiéu () = 32°

’ s Tan(¢’) = tang cla goc khang cat hitu hiéu = 0.625

ta can chuyén ban do
slope tir d6 sang radian.

Chi ¢c6 moét tham s6 chua xac dinh dugc la chiéu sau gudng
nudc ngdm. Trong céng thirc didu nay dudc biéu dién béng gia tri m, dé 1a mdi quan
hé gilra d0 sau cua gudng nudc ngam va do sau cua bé mat pha huy.

Chuén bi dir liéu

Trudc khi ban bat tay vao phan tich, ban can xac dinh ban dé Slope_map. Trong tinh

toan ban can 3 tham sd dudc dan xudt ti sudn doc:

sin(slope) = goc sin cua sudn doc

cos(slope) = goéc cosin cua sudn doc.

cos2(slope) = cos(slope)* cos(slope)

Cac ham cua ILWIS d6i vdi sin va cosin chi hoat dong dudc vdi cac gia tri radian,

trong khi ban d6 Slope lai dé€ gia tri d6. Vi thé diéu dau tién, chang ta can chuyén ban

dd slope tir dd sang radian. ILWIS cé han Degrad dé thuc hién diéu nay:
Degrad(Slope) degrees to radians function: slope*2n/360

&

e G0& cong thic sau vao dong lénh:
Slrad:=degrad(Slope_map)<
Chap nhan cac mac dinh nhd nhat, 16n nhat va d6 chinh xac.

e MG ban do két qua va so sanh va@i cac gia tri cia ban do Slrad vdi ban do
Slope_map. Vd3i pixel infomation nh&p vvafo mot vai diém trén ban dd va doc cac
gia tri d® va gradian. Vi du: ban c6 thé gé cong thic sau vao dong lénh:

?10.77*2*3.14/360
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Gi day ban cé sudn dbc vdi cac gia tri radian, va ban cé thé tinh toan sin va cosin.
Ban sé& tinh toan cac ban dd ddc 18p cho cac yéu t6 nay dé& cong thic Safety factor
dugc tinh toan de dang hon.

&

GG cong thic sau vao dong lénh:
Si:=sin(Slrad)«
(vGi cong thic nay ban tinh dudc sin va cosin)
Chap nhan céac gia tri mac dinh nhé nhat (-1), I6n nhat (+1) va dua ra mét dé
chinh x&c la 0.001.
Md& ban d6 két qua va so sanh ban do si v@i ban do6 Slard. Tinh toan cac yéu to
nay v8i may tinh hoac may tinh cia Windows cho mot vai pixel, s’ dung céng
thirc trén.
GG cdng thirc sau vao dong lénh:
Co:=cos(Slrad)«
(vGi cong thic nay ban tinh dudc sin va cosin)
Chap nhan céac gia tri mac dinh nhé nhat (-1), I6n nhat (+1) va dua ra mét dé
chinh xac la 0.001.
M3 ban dd két qua va so sanh ban d6 Co vdi ban dd Slard. Kiém tra cho mot vai
pixel, si dung cong thurc trén.
GG cong thirc sau vao dong lénh:
Co2=sq(Co)¢
(vGi cong thic nay ban tinh dugc binh phudng cua cosin, st dung ham Sqg() cla
ILWIS)
Chap nhan cac mac dinh nhé nhat, I16n nhat va do chinh xac.
Ki€ém tra két qua Ian nira.

Gig day, tat ca cac tham s6 can thiét cho cong thic déu da dudc xac dinh, ngoai trir
tham s6 m lién gan t&i chiéu sau nudc ngam.
Thanh lap ham cho cong thifc suén doéc vo han

Functions:

Bén canh nhiéu ham noi
tai dugc lap trinh trudc,
ILWIS dua ra cho ngudi
duing ca héi dé thanh l1ap
cac ham mdi. Dac biét
khi ban can thuc hién
cac tinh toan nhat dinh
can nhiéu lan g6 cong
thic, thi cac ham do
ngudi dung tao nén sé
tiét kiém dudc nhidu thdi
gian. M6t ham do ngugi
duing tao nén la mot biéu
thic co6 thé chlra bat ki
su’ két hgp nao cua cac
operators, ham, ban do
va cot bang

Trong cac phan sau, ban sé s dung cong thifc sudn doc vo
han moét cach rong rai cho cac kich ban khac nhau, va dir
liéu dau vao khac nhau. D& tranh viéc ban phai gb lai cong
thic mdi [An st dung, t6t hon hét 1a thanh 1ap mdt ham do
ban thanh I4p dé€ thuén tién hon khi st dung.

&

e Nhap dup chudt vao New Function trén danh sach
operations. HOp hdi thoai Create function dugc md ra.

e GO Function Name: Fs
G6 biéu thirc sau:
(Cohesion+(Gamma-
M*Gammaw)*Z*Co2*Tanphi)/(Gamma*Z*Si*Co)
GO Description: Safety factor

e Nhdap OK. HOp hdi thoai Edit Function dudc md& ra. Nhap
OK.
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Trong hdp hdi thoai nay ban cé thé chinh sira cong thiic ciia ham. Bay gid, biéu thirc
la:

Function fs(Value Cohesion,Value Gamma,Value M,Value Gammaw,Value Z,Value
Co2,Value Tanphi,Value Si,Value Co) : Value

Begin

Return (Cohesion +(Gamma-M*Gammaw)*Z*Co2*Tanphi) /(Gamma*Z*Si*Co)
End;

Nhu ban thdy, ham bao gbm cac bién sau:

- Value Cohesion: gia tri cla luc dinh h{tu hiéu.

- Value gamma: gia tri clia trong lugng thé tich clia dat

- Value m: gia tri cua quan hé z,/z

- Value gammaw: gia tri cla trong lugng thé tich cua nudc.
- Value z: gia tri cia do sau bé mat pha huy dudi mat dat
- Value co2: gia tri cua binh phudng cosin cia sudn doc

- Value tanphi: gia tri cla tan géc khang cat hitu hiéu.

- Value si: gia tri clia sin goc déc

-Value co: gia tri clia cosin goc doc.

%||  Tuy nhién, mot sé cac bi€n nay dudc c6 dinh.

Ban sé sU dung ching cho tat ca cac tinh toan:

Function Name  |Fs | cac bién c6 dinh la: Value Cohesion (1000Pa),
Expression: Value Gammaw (10000N/m3), Value Z (ban d6
[me M gammanZ"Co2"T anghiy GammaZSr Coll raster Soildepth), Value Co2 (ban db raster
Description: Co2), Value Tanphi (0.625), Value Si (ban d6

lE ety factad |

raster Si), va Value Co (ban do raster Co.

Vay ban c6 thé don gian héa ham s8 mét cach
ok | cancel | H ; T am s S aAL s '
Sl N dang k&, dé ham giC day sé la:

Function fs(Value Gamma,Value M) : Value

Begin
Return(10000+((Gamma-m*10000)*Soildepth*C02*0.625))
/(Gamma* Soildepth *Si*Co)

Fnd-
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Nhu ban cé thé ddy chi c6 hai bi€n: Value Gamma va Value M.

&

e Hay chinh sira Function cho t&i khi dugc nhu trén. Nhap OK

Tinh toan hé so an toan Safety Factors do6i vdi cac kich ban nudc ngam.

Gi¥ day ham s6 da dudgc tao, ban c6 thé bat dau tinh toan ban dd hé sé an toan ddi
v@i cac kich ban khac nhau. Dau tién ban sé tinh hé s6 an toan cho céac kich ban khac
nhau noi ma chi duy nhat cé lugng mua dugc xem la nhan td kich hoat. Ban sé chua
xem xét dén anh hudng cuia déng dat.

Diéu kién kho

Dau tién ban sé tinh hé s6 an toan cua dat vdi gia thuyét la dat kho tuyét déi. Trong
trudng hgp nay tham sé m = 0.

Hay nhd rang cac tham s6 khac dugc cho trong trang trudc:

c’ = luc dinh hitu hiéu (Pa = N/m?) = 11000 Pa

Yo = trong lugng riéng thé tich (N/m?) = 10000 N/m?®

y = trong lugng riéng cua dat = 11000 N/m?®

4 = Chiéu sau bé mat pha hay dudi mat dat = Ban do6 Soildepth
m = quan hé zw/z = 0

B = gbc nghiéng mat sudn (°) = Ban do6 Slope_map
o = gbc khang cat hitu hiéu (°) = 32°

Tan(¢) = tang cla goc khang cat hitu hiéu = 0.625

Sin(B) = Sin gbc doc = map Si

Cos(B) = cosin go6c dbc = map Co

cos2(B) = binh thudng cosin géc d6c = map Co2
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Gid day ban cé thé bt ddu tinh toan ban dd hé sb an toan thuc su, biu dién trang
thai dudi diéu kién khd. Hai bién cho ham fs la 11000 (Value Gamma) va 0 (Value
M).

&

e Hay g6 cong thic sau vao dong lénh: Fdry:=fs(11000,0)¢

e Nho6 nhat = 0, I6n nhat = 100 va d6 chinh xac la 0.1.

e MG ban db két qua va so sanh ban d6é Fdry vdi ban d6 dau vao. Tinh toan hé s6
an toan thu céng vdi bang tinh cam tay hoac may tinh cia WinDows, s dung
cong thirc sudn ddoc vo han

Ban dd k&t qua (Fdry) s& c6 mdt vai pixel thi€u cac gia tri thé hién bang d&u hoi (?).
Ban c6 thé kiém tra cac pixel nay va xem cac gia tri cia pixel khéng thé tinh toan
dudc va bdi vi chang thi€u dat hodc vi ching ndm trén cac khu vuc bang phang. Ca
hai diéu kién déu thé hién kha ndng oont dinh va vi thé cé thé dugc nhém thanh
bang.

Nhu ban c6 thé hinh dung, tinh hudng ma vdi diéu kién khd hoan toan khéng thé xay
ra & mot viing nhiét dgi nhu RiskCity, ngi ma nhan lugng mua tucng ddi I6n mdi ndm.
Trong b&t c( trudng hdp nao ban dé Fdry dua ra trang thai 6n dinh nh&t. Chung ta
hay xem bao nhiéu phan tran khu vuc khéng 8n dinh dudi diéu kién nay. D€ hiéu
dugc diéu do, trudc hét hay phan loai ban d6 Fdry thanh ba I8p:

Khong 6n dinh = hé sb an toan thap hon 1

TGi han =hésbantoantlr1—-1.5

On dinh = hé s6 an toan I6n hon 1.5

&
e Thanh Iap moOt domain Stabil (g6 I6p, nhém) vdi ba I18p sau:

Gia tri bién Tén
1 Khéng 6n dinh
1.5 Téi han
100 On dinh

e S dung Slicing d& phan loai ban d6 Fdry v6i domain Stabil trong ban d6 Fdryc

e Tinh todn mot bi€u d6 clia ban d6 Fdry va viét ra phan tram cua ba IGp trong
bang trén moét bang tinh vdi tén cot la Dry. Sau dd, ching ta sé tinh cac gia tri
trong cac trudng hgp khac.

Phan trédm cua cac pixel dudc phan loai 1a khéng 6n dinh dua cho ban chi thj 16i, vi su
xudt hién cua céac pixel khdong 6n dinh trong diéu kién khé 1a khéng thé

Piéu kién bao hoa hoan toan

Kich ban ti€p theo ma ban sé tinh toan la diéu kién ma trong dé sudn dbc trong trang
thai bao hoan hoan toan. Day la diéu phi thuc thé, nhung né sé dua cho ta mot phép
udc tinh bi quan nhat vé kha ndng &n dinh cua sudn dbc, véi mdi mdt nhan td kich
hoat lién quan (mua dan dén gudng nudc ngdm dang cao).
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Khi ta cé dat bao hoa, hé s6 m tUr cong thirc sudn doc vo han = 1. Diéu nay cé nghia
gudng nudc ngdm nam trén bé mat. Mot tham sd khéac cling bién ddi khi d&t bao hoa
hoan toan, dé lay :

C,

=2
H

3 N =

o ™

Tan(¢)
Sin(B)
Cos(B)
cos2(B)

= lyc dinh hitu hiéu (Pa = N/m?)

= trong Ilugng riéng thé tich (N/m?®)

= trong lugng riéng cua dat

= Chiéu sau bé mat pha huy dudi mat dat
= quan hé zw/z

= gbc nghiéng mat sudn (°)

= gbc khang cat hitu hiéu (°)

= tang cla goc khang cat hitu hiéu

= Sin g6c doc

= cosin goc doc

= binh thudng cosin goc doc

11000 Pa

10000 N/m?

16000 N/m?®

Ban do6 Soildepth
(0]

Ban do Slope_map
32°

0.625

map Si

map Co

map Co2

Hai bi€n s6 cho ham fs la 16000 (value gamma) va 1 (value m)

&

e Hay g6 cong thuc sau vao dong Iénh: Fsat:=fs(16000,1)+

e Nhoé nhét = 0, I16n nh&t = 100 va db chinh xac la 0.1. Thay d6i théong s6 trac dia
vé “somewhere”

e MG ban db két qua va so sanh céac gia tri cua ban d6 Fsat véi ban do Fdry va ban
dd dau vao. Tinh toan hé s an toan cho céac pixel bang cach thd cong vdéi bang
tinh cam tay hoac may tinh cia WinDows, s dung cdng thuc trén.

e S dung Slicing (dudi xtr ly anh) dé& phan loai ban d6 Fsat v4i domain Stabil
trong ban do6 Fsatc

e Tinh todn mot bi€u d6 clia ban db Fsatc va viét ra phan tram cua ba IGp trong
bang trén moét bang tinh vdi tén cot la Sat. So sanh cac yéu to vai cot Dry.

Gi¢ day ching ta @& tinh toan b 6 cac kich ban, ching ta cé thé so sanh cac kich ban
v@i nhau. Diéu nay thuc hién dugc trong mot bang.
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&

e Tao mot bang tU domain Stabil.

e Vao Columns, Join va chon Table histogram cla Fdryc; st dung c6t Npixpct. D3
tén Dry cho c6t dau ra. Chan nhan cac gia tri mac dinh. Chon OK.

e Cling nGi céc file histogram cua ban dé Fsatc. D3t tén la Sat.

e Nhap chudt vao nut Graph K trong menu chinh. Hay bdé dau tick trong truc X,
lva chon Dry la truc Y va nhdp OK. Ban sé thdy bi€u d6 cua phan tram khu vuc
dudi cac 16p 8n dinh khac nhau trong diéu kién kheé.

e Ngay trong clra s6 Window, vao Edit menu, Add Graph va chon select and from
columns. Chon truc Y la Sat. Bay gi& ban sé& thdy biéu dd clia phan trdm khu vuc
dudi cac 18p 6n dinh khac nhau trong diéu kién khd va bdo hoa canh nhau.

e Hay ké&t ludn vé anh hudng cla nudc ngdm ddi véi su 6n dinh cua d&t trong khu
vuc.

Diéu kién bao hoa mot phan
&=

Bay gid, hay tu minh thi€t k€t mot vai kich ban trong dd, ban sir dung gia tri M
bién ddi tir 0 dén 1, va xem anh hudng dén kha ndng én dinh

Hay két ludn vé anh hudng clia nudc ngdm ddi vdi sy’ 6n dinh clia dat trong khu
vuc.

Danh cho ngudi sif dung ILWIS kinh nghiém

“"P6i v8i nhitng ngudi sir dung ILWIS kinh nghiém
S dung cac gia tri luc dinh két va géc ma sat khac nhau

MOt diéu cling hét slic quan trong la bao gbm cac gia tri khac nhau cho luc dinh
két, goc ma sat va trong lugng riéng cua dat doi véi nhitng loai dat va thach hoc
khac nhau. Ban c6 thé thuc hién diéu nay bang cach thém cdt Cohesion,
FrictionAngle va Gamma vao bang Lithology

" Po6i vEi nhitng ngudi stif dung ILWIS kinh nghiém
Bao gom gia toc dong dat

MOt diéu cling kha thi khi bao gom ca gia toc dong dat vao phudng trinh cia hé
s& an toan. Ban c6 thé thuc hién mdt ham dua trén cong thic dua ra dudi day va
kiém tra diéu nay déi v8i mét vai kich ban cua gia téc ddng dat va gia tri M.
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_ ¢ + z(ycos* B — payN cos Bsin 3 — ~oincos® §) tan ¢’

E z(ysin Gcos 3 + pay N cos® 3
trong do:
c’ = luc dinh hitu hiéu (Pa = N/m?)
Yw = trong lugng riéng thé tich (N/m?)
y = trong lugng riéng cua dat (N/m3)
= Chiéu sau bé mat pha huy dudi mat dat
P = khéi lugng thé tich &m (kg/m?)
B = g6c nghiéng mat sudn (°)
¢’ = g6c khang cat hitu hiéu (°)
Ah = gia t6c ndm ngang 18n nhat (m/s?)
= do khuéch dai cua gia toc dia chan trong dat
M = ty s6 nudc ngam/chiéu day cua dat Z,,/Z
Zw = chiéu cao cla gudng nudc ngam trén bé mat pha huy (m)
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Bai tap 3L2. Panh gia tai bién trucgt |16 theo phucong phap tién
dinh

Chuén bi dir liéu

VGi pixel infomation hay DOk a8t aad|
nhdp chudt vao mét vai o o I T —
diém trong ban d6 va A | —
doc cac gia tri vé do va : s 1ove_nap e
radian. DGi vGi vi du
dugc dua ra trong hinh
bén phai va ban cé thé
g6 vao dong lénh cua
ILWIS c6ng thic sau:
?10.77*2*3.14/360
Va kiém tra két qua vdi
gia tri radian doc trong
pixel information.

v
{2507, 1667 [ #77165.63, 1oen0n,34) o

Slope_map va pixel infomation v@i Sirad

| calculation Result x|

0.19=10.77"2"3.14/360 -

Né&u ban dd la ding, gia tri cia Slrad s& giéng nhu ban kiém tra véi may tinh.
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Trong trang nay, ban sé thdy cac ban d6 Si, Co, Co2, Slrad, Slope_map xuat hién nhu
thé nao

Fis B8 Cypbors Py
Coordinate (476961.59, 1555350,
i 0.493
o 0.ag7
el o.-Aandd
Irad 0. 4558
Lope wap 26,29
Custorim e Pl formator, Sedos ¥

Pixel infermation

L F Cad
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Thanh lap mot ham cho céng thifc suén doc vé han

Cong thuc don gian gidng nhu sau:

rm Create Function

Function Name  [Fs

E xpression:

|ma-M*gammaw)Z*Co2T anphi)/(G ammaZ*Si*Cal|

Description:

|Safety factol

x| T Function “Fs" - ILWIS

[ oK | Cancel | Hep || |l

B=gin
Retum [10000+((G amma-p=10000)5 oildepth*Co2*0.652))/(Gamma™S oildepth*5iCo);:
End:

. [=1E3]
Fle Edit Wiew Help
J Description ISafet_vlactm |
IS =Y W=
Function Fs(\alue Gamma,Value M) : Value ;'

Diéu kién kho

Thu tuc dé€ vé va kiém tra gia tri Fdry, dugc gidi thich tai day:

e SU dung cong thlc nay trong may tinh cam tay:

¢’ + (Y-mY, )z cos*p tang’

vz sinf3 cosp

e Trong trudng hgp cua ching ta: ¢’ = 11000

m=20
Y’ = 11000
¢’ = 0.625
F=7?

e SU dung pixel infomation dé& doc gia tri Soildepth, Co2, Co, Si va Fdry.

Ban do Fdry

T
File Edit Cpbons Halp
=]
[Micoordinate | (476853.04, 1559572.
dry 1.0
EET |0.567
Co |0.824
02 10,6720
Soildepth 48,5
| =
4
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e Gi¥ day ban co6 thé gb vao trong dong lénh cua ILWIS:
?(10000+((110000*10000)*46.5*0.6790*0.625))/(11000*46.5*0.567*0.824)
va doc két qua sau:

0.95 = (100001 7000-0-1 0000146 5°0.6730°0L6 25])1/1 100046 50 567-0.824) -

MOt vai khu vuc c6 gia tri Fdry khéng xac dinh. Diéu nay c6 nghia diéu kién 6n
dinh do cac khu vuc bang phdng (slope=0) hodc vang mat dat (soildepth=0).

Trong hai hinh dudi ddy ban c6 thé nhin thdy trudng hdp cla khu vuc béng
phdng va gia tri Fdry tuong Ung.

Slope_map Ban do Fdry

Trong hai hinh khac dudi day chi ra trudng hgp khu vuc thi€u dat va gia tri Fdry
tuong Ung.

Slope_map Ban dd Fdry
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Sau khi thuc hién slicing Fdry s dung domain “Stabil”, biéu @8 cla Fdryc nhin nhu
hinh sau:

1 Hisbogram "Fdryc” - TableHistogramFdrycmpr) - ILWIS — II:I !I

Fie Edt Columns Records Wew Help
@%@ B M
@ npix npixpct [potnotund| -
Unatcable 115290 o.82 0,84
12000000 Cricical 237151 1.70 1.72
Frable 13445005 96.04 97.44
& 10000000+
k.
w  BO00000+
% EOO0000 ]
2 400000+ =
Hin 115220 o.8z2 0.84|
2000000 =
Hasx 13445005 96.04 97.44
] T T Avyg 4599215 32.85 33.33
@a s .'Eﬁa =cb TE60922 54.72 EE.52(T
Ny Cl"-ﬂl ':-'. Sum 13797646 95.56 i00.00| ™
i | ¥
Er&ﬂ-snnh-le [13445005) J
er of Undef pixels = 202354 [1.45%)
] _I_I
Cpen Column Management dialog box A

Biéu dd cuia Fdryc

Diéu kién bao hoa hoan toan

1 Histogram “Fsatc” - TableHistogram{Fsatcmpr) - ILWIS =0 x|

File Edt Columre Records Wiew Help
@t W @y m
[m] | npix npiXpet [pothotund . |
BOOODO0- Unstable | 1546881 11.05 i1.21
Critical Igs03en  27.50 27.591
7 - |
o 03000 Stable 8400385 &0.00 60, B8
= GO00000- |
..;‘ S000000+
5 4000000-
E 3000000+ P
p= | -
= 2000000 —
Hin | 1546881 11.05 11.21 )&
1000000 Hax | 400385 &0.00 60. 85
0 v | 4599215 32.85 33.33
& @\ 3th | I48TETT 24.91 2E5.E2B[
x}wﬁ@ﬁ D#' ":-‘ﬁe Hum 13797646 98,55 100. DDF
4 ¥
red=5Stable (24003 85) _ﬂ
er of Undef pixels = 202354 (1.45%)
4] L[J
Masimum of values in column: rpix: Number of picsls s

Biéu do cua Fsatc
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Trong biéu d6 nay, c6 su so sanh diéu kién kho (cOt bén trai) vdi diéu kién bdo hoa.
Nhu ban thdy, hau hét su an toan la diéu kién kho trong khi vai diéu kién bao hoa, cé

su gia tang cua cac I8p unstable

o - Dry va Critical, c6 hai dén I8p Stable.
%0
7 C—-Sa
4| C—=- by
o
& =
a0
o
0
104
Ll
\}C\E“we o

Diéu kién bao hoa mot phan
Hién tai chung ta dang xem xét diéu kién bdo hoa mot phan. Trong vi du nay, cling
dudc tinh toan cac kich ban véim = 0,2; m = 0,5; m = 0,8.
Tén cua ban d6 dau ra, cac gia tri gamma va m tudng déi dudc dua ra trong cong
thirc dudc sir dung déi vdi vi du nay:

FO2:=fs(12500,0.2)

FO5:=fs(14000,0.5)

FO8:=fs(15000,0.8)

So sanh 5 kich ban trong biéu dd, diéu nhan thdy dé dang la kha ndng méat &n dinh
chung cua khu vuc tang cung véi guang nudc ngam.

e 0&5;\ o

i

Bi€u dd cua kich ban hoan chinh (diéu kién kho, bdo hdoa mdt phan va hoan toan)
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K&t qua dudc Iuu trong bang “stabil”. Hay kiém tra cac gia tri.

B 1able "stabil" - ILWIS —|ol x|

File Edit Columns Records View Help
[BERX & E ! i «B bl‘

[
] [ Dry | FOz | FO5 | FOB | Sat | 4]

Unstable 0,84 1.52 2.78/ 5.11 11.21]

Critical 1.72 2.17 lEI.E'Bl £5.59) 27.91

Ztable 97.44| 96.31 86.25| 69.30 60.88 j

Kl >

Double click bo change column properties of FOZ: FOZc. his. pctnotund v
Table "stabil”.

R4t hitu dung khi thanh 18p mdt bang tinh, d& lam mot bai bi€u dd va danh gia.

CRY m=0.2 m=0.5 m=0.8 SATURED

Values in the different scenarios in 2 spreadsheet.

Danh cho ngudi dung ILWIS kinh nghiém

S dung cac gia tri luc dinh két va géc ma sat

Chung ta gia s rang: B
Bi&n ddi dat cuing bién khac nhau
véi ban doé thach hoc &

M@ bang lithology. Tao mdt c6t mdi Cohesion. Chon
pham vi gilra O va 100000.0

Hay quyét dinh gia tri cla luc dinh d& doan dinh su phat
trién cla dat trén dinh danh sach thach hoc (Decide the
values of the cohesion for the suppose soil developed on
top of the listed lithology.)

Thém c6t gamma va phi. Chon cac gia tri hgp ly.

Tao ban do6 thudc tinh Cohesion, Gamma, Phi va su
dung ban do6 lithology va bang lithology

Budc ti€p theo la chuyén déi ban dd phi, tir d6 sang
radian. Trong dong Iénh cla ILWIS g cong thi’c sau:
phi_rad:=degrad(phi)

Ki€ém tra véi pixel infomation va vdi céng cu tinh toan
clia ban do két qua (hay nhd rang: values
radians=values degree*2n nn n/360)
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e Bay gi0 chung ta co cac gia tri phi theo radian, viéc thu
thap tan géc khang cat hitu hiéu 1a hoan toan cé thé
dugc. G6 cong thirc: tanphi:=tan(phi_rad)

e MG ham Fs, va copy la Fs_param. Bay gi& ban c6 thé
md& ham Fs_param va chinh slra né.

Cong thic Fs_param la:

Function Fs_param(Value M) : Value
Begin

Return (cohesion+((gamma-
M*10000)*Soildepth*Co2*tanphi))/(gamma*Soildepth*Si*Co);
Fnd-

Gi¥ day ching ta cd tat ca cac ban dd va chung ta c6 thé tinh todn dudc Fs.

Trong vi du nay, chdng o
ta két luan dugc Fs trong
diéu kién bdo hoa mot
phan. Ban c6 thé lam vdi
cac kich ban khac,

e Trong dong Iénh g6 cong thic: Fs_var:=Fs_param(1)
SU dung gia tri trong pham vi t0r 0 dén 100. Lua chon

nhiing hay cin than khi thong s6 trac dia tai mét ndi nao do6 va do chinh xac
thay ddi gia tri gamma bdng 0.1.
trong bang thach hoc va e Phan loai Fs_var st dung domain stabil (operation,

thanh Iap ban dé thudc

S image processing, slicing). Goi ban do dau ra Fs_var_c.
tinh m&i cllia gamma. ge p g 9)- GC _var_

e Thanh I&p bi€u dd cia Fs_var_c. Ban c6 thé két luan

dudgc gi?
Ching ta dang xem xét S« dung do sau pha huy khac nhau
truong hgp luc dinh, phi
va gamma khoéng d&i va &
bdo hoa. Ban c6 thé ap . N . . s
dung ciing phudng phép e Thanh lap ham mdi xac dinh Fs. Goi la Fs depth

dGi v&i phucong phap
budc trudc do, hoac

trong kich ban toc do
bdo hoa khac.

Ham Fs_depth la:

Function Fs_depth(Value Gamma,Value M,Value depth) : Value
Begin

Return (10000+((Gamma-M*10000)*depth*Co02*0.652))/(Gamma*depth*Si*Co);
End:
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e GO cong thic:
Fs 2m:=Fs_depth(16000,1,2)
Fs 3m:=Fs_depth(16000,1,3)

Fs 5m:=Fs_depth(16000,1,5)
Fs 10m:=Fs_depth(16000,1,10)
SUr dung do chinh xéac 0.1, théng s6 trac dia 6 dau do va trong
pham vi mién gia tri 0-100.
e Thanh lap ban d6 Fs_2m_c, Fs_3m_c, Fs_5m_c,
Fs_10m_c. (Operations, image processing, slicing, va
s dung domain stabil)
e Thanh Iap bi€u d6.
e Ban co két luan gi?CG6 gang giai thich d6 sau anh hudng

nhir thd Nnan /A tai can lai Anh hirAna A8Gn hd cA an tnan

Tim cac gia tri téi han m
&

e Tao mdt ham mdéi goi Ia Fs_Mcritic va dién véi bi€u thirc:
(-F*Gamma*Z*Si*Co+Cohesion+Gamma*Z*Co2*tanphi)/(Gamm
aw*Z*Co2*Tanphi)

M6 ta: mic do tdi han clua gudng nudc ngam chinh slra cong thic

e Nh&p OK, va chinh slra biéu thi'c nhu dua ra dugi day.

x

Function Mame [FS_M crtic |

E spression:
[(-F"GammaZSi"Co+CohesionsGammaZ o2 ar|

Description:
|Eritiu:a| level of water table |

1] 4 I Eancell Help |

Bi€u thi’c c6 dang nhu sau:

Function Fs(Value Gamma,Value M) : Value
Begin

Return (10000+((Gamma-
M*10000)*Soildepth*Co02*0.652))/(Gamma*Soildepth*Si*Co);
End;
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Gid day chuing ta cé thé tinh toan ban do cla gia tri M t&i han, biéu dién diéu kién ma
xac dinh hé s6 an toan = 1.

&

e Trong dong Iénh cla ILWIS gb cong thuc:
M__critic:=Fs_Mcritic(1,16000)

Gid chlng ta c6 cac gia tri pixel M trén mot pixel. Ching ta c6 thé dé dang tinh toan
muc nudc ngam, tu: M = DO sau clia gudng nudc ngam/ Do sau cua bé mat pha hay

&

e Trong dong Iénh cua ILWIS g6 cong thic:
ZwW__critic:=M__critic*Soildepth
Chi ra trén ban d6 va so sanh ban do6 Zw_ critic véi Soildepth

L2, “Fdryc” - T [ . - (=] 3
. Hi:gran Firyc hIeHlstnurm(Htvc mpe) - ILWIS Dlx|
File Edt Columms Records View Help oo ens foeds oo
[3x L4
G [ (B M| EXl- RN
npix [npixpeot|potnotund] -
Unstable | 115290 0.s2 0.54|
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Bai tap 3L1. Panh gia truct I6 dat sif dung phuong phap thong ké

Thei gian du kién: 3 gio

DU liéu: exercise03

Doi tuong: Bai tap nay chi ra cho ban thdy mot phép danh gia mirc d6 nhay
cam vdi trugt I8 da tién hanh nhu thé nao theo phucng phap théng ké nhi bién cd ban,
st dung mot s6 lugng gidi han cac ban d6 thanh phan, va mot loai trugt 16 dat. Phuaong
phap sl dung |a phuong phdp théng tin, 1d mot trong cac phucng phap nhat c6 thé dé
dang thuc hién bang GIS. Viéc st dung tap Iénh cling dudc chirng minh. Ban do dau ra
la hgp 1é bang viéc sir dung phudng phap t6c do lién tuc.

Cd sé ly thuyét:

Trong bai tap nay ching ta sé thanh 1ap mét ban d6 nhay cam vdéi trugt 16, sif dung mot
phudng phdp cd ban nhung khéng hitu dung, dudc goi la phucong phap chi s6 tai bién.
Phuong phap nay dua trén cong thic sau:

Area(S)
W — In( Densclas}=|n Are(Ni)
' Densmap > Area(S)
> Area(Ni)
trong do,
Wi — trong s6 dudc dua cho mot I8p tham s6 nhat dinh (vi du. mot loai da, hoac
mot I6p d6 doc).
Denslas — mat do trugt 16 trong mot I6p tham s6.
Densmap — mat do6 truct I3 trén toan ban do.
Area(Si) — dién tich khu vuc, bao gom trugt I8 dat, trong mot I6p tham s nhat dinh.
Area(Ni) — toan b6 khu vuc trong mot I16p tham sé nhat dinh.

Phuaong phap dugc dua trén giao ban do cua ban do trugt I1& véi mot ban do tham s6 nhat dinh.
Giao ban d6 tao ra mdt bang giao nhau, ma cé thé dudc dung dé tinh toan mét dd trugt I3 trén IGp
tham s8. M6t tiéu chudn clia nhithg gia tri méat do nay cé thé dudc thu thdp bang cach lién hé
ching véi méat dd tong cdng trén toan bd khu vuc. M8i quan hé c6 thé dugc thuc hién bang cach
chia hodc bang phép trir. Trong bai tdp nay mat do truot 16 dat trén mot I6p dude chia bang mat do
truot 13 trong toan bd ban do. Loga tu nhién dudc sir dung dé dua ra trong s6 am khi mat do truct
I& thdp han b inh th Gng, va trong s6 &m khi cao han b inh thang. Bang cach két hgp hai hodc
nhiéu ban do trong s6 han, mot ban do tai bién dugc thanh 1ap. Gia tri ban do tai bién dugc thu
thap bang cac bd sung dan gian cac gia tri trong s biét I&p. Chung ta chi s dung hai ban d6 tac
nhan trong bai tap nay: Thach hoc va Sudn dbc, vi muc dich clia ching ta la hoc cac thu tuc. Trong
thuc t€ nhiéu ban do tac nhan dugc danh gia.

Panh gia trugt I8 theo thong ké:

C6 hai dang chinh trong danh gia tinh nhay cdm vdi truct I6 dat theo thong ké: phucng phap da
bién va nhi bién. Ca hai phuong phap déu yéu cau mot ban do truot 18 trong dé bao gém chi c6 1
dang trugt 16 dat. MOi mot dang trugt 18 hodc pha hly cd hoc déu co su két hgp clia cac tac nhan
théng thudng. Muc dich Ia d€ phan chia cac dang khac nhau cang chinh xéac cang tét. Ban cling nén
chi st dung nhiing khu vuc déc va khong nén la nhitng khu vuc tich ty, bdi tac nhan tai day khac
nhau dang ké.
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Dir liéu dau vao

Trong bai tdp nay chung ra s& s dung ban dd ki€ém ké trugt I& Landslide_ID,
dudc sUr dung trong cac bai tap trudc day va mot s6 cac ban do tac nhan, dudgc liét ké

trong bang sau:

Tén Dang Y nghia

D{r liéu tAc nhan

Slope_cl Raster Ban do I6p sudn doc

Aspect_cl Raster Ban d6 hudng sudn (vdi cac I6p)

Lithology Raster Ban do6 thach hoc

Soildepth Raster Ban do do sau cua dat

Landuse Raster Ban do sl dung dat

River_dis Raster Khodng cach tUr sdong

Road_dis Raster Khoang cach tlr dudng giao thong

Dir liéu truct I6

Landslide_ID Raster Céc diém vdi trugt |6 dugc giai doan két hop véi bang thudc tinh lién quan
Landslide_ID Bang Bang thudc tinh vai théng tin vé truct I8 trong khu vuc
Dir liéu khac

Building_map_segments | Ban do segment | BDudng ranh gidi clia cac toa nha trong khu vuc
High_res_image Raster Anh phan giai cao ctia khu vuc nghién ctu

Tinh nhay cam trugt I8 véi
tai bién: Mot ban d6 nhay
cam trugt I8 minh hoa kha
nang nhay cdm tudng déi cua
dia hinh khu vuc déi véi su
xudt hién cla trugt I4. N6 chi
c6 mot hgp phan khong gian
duy nhat. MOt ban do tai bién
trugt I cling bao gom thong
tin vé kha nang xuat hién
theo thdgi gian. Hau hét cac
ban do tai bié€n trugt I3 trong
thuc té chi la ban d6 nhay
cam vai trugt 18, vi rat kho dé
thu thap du thong tin trugt 16
theo thdi gian cho viéc danh
gia xac sudt theo thgi gian.

Trong bai tdp nay, phudng phap dé danh gid nhay cam véi trugt 16
dugc thuc hién bang cach s dung mot ban d6 tac nhan duy nhat:
Slope_cl (ban d6 I8p sudn doc). Trugot I6 dat dugc luu trong ban do
Landslide_ 1D, bao gdom thong tin vé modt vai thudc tinh.

&

M3 ban do High_res_image va de |én ban do6 Landslide ID. Hay
m3 mdt vai ban do tac nhan va kiém tra ndi dung clia ching.

Bén canh ban do trugt I8 dat ban cling c6 hai ban d6 tham so:
Thach hoc (dan vi dia chat) va Sudn dbc (goc doc).

Poi v6i nhirng ngudi dung ILWIS kinh nghiém
Thanh 1ap ban d6 sudén doc va ban do huéng phoi sudon

DFDX filter:

N6 tinh toan din xuét dau
tién trong hudng x (df/dx)
trén pixel.Cac gia tri trong ma
tran la

1-808-1

Thu dugc hé s6: 1/12 =
0.08333

DFDY Filter:

N6 tinh toan dan xuat dau
tién trong hudng y (df/dy)
trén pixel

¥~ Pbi vbi nhitng ai quan tdm dén thu tuc dé thanh 1ap ban do 16p
sudn déc va ban dd I8p hudng phai sudn, ban cé thé theo thl tuc sau:

SLOPEDEG = RADDEG(ATAN(HYP(DX,DY)/ IXSIZE(DEM)))

Tao mot DTM bang cach ndi suy dudng déng muc:

(Operations / Interpolation / Contour interpolation)

Tinh toan chiéu cao khac nhau trong hudng X: bat dau hoat déng
Filter, chon Digital Elevation Model nhu la ban d6 dau vao va
chon filter tuyét tinh dfdx. Goi ban d6 dau ra vi du la DX. Hay
thuc hién nhu trén, st dung filter dfdy. Tén dau ra: DY.

Tinh toan sudn doc theo dd st dung cong thiic trong MapCalc:

Ban do Slope van cin dugc phan ra thanh cac I8p (File/Create/
Domain). Tao mét I&p (dUrng quén biéu thi lva chon group)
domain Slopel, va b6 sung thém céac I8p sudn déc ban mudn
phan biét. Vi du. ban cé thé lam céc I18p 10 dd mot.

TU clra s chinh: Operations / Image Processing /Slicing. Chon
ban do6 raster Slope, va domain Slopel. Pat tén ban do dau ra
Slopel. Cung thu tuc cho Hudng phai sudn.
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Cac cau lénh diéu kién:
IFF(a,b,c)

Néu a dung, tra vé b, trd vé c.
IFF returns:

néu a = true, tra vé b;

néu a = false, tra veé c;

néu a = khong xd, tra vé khong
xd.

Lugng cla cau Iénh IFF I6ng
la khong gidi han. Khi ki hiéu
xac dinh = dudc su dung, ban
d6 dau ra phu thudc hodc cot
dau ra phu thudc dudc thiét
18p; Khi ki hiéu gan := dugdc
s dung lién két phuy thudc bi
pha ngay lap tic sau khi ban
d6/cot dau ra da dugce tinh
toan.

MapCalc va TabCalc:

Dang cong thirc tudng tu co
thé dudc st dung trén cac cot
trong cac bang (dudc goi la
Table

Calculation hay TabCalc) va
cling nhu vay trén ban do
trong dong Iénh culia clra s
chinh (dugdc goi Map
Calculation hodc MapCalc)

Cac gia tri khong xac dinh:
Cac gia tri nay dudc hién thi
b&ng dau hoi (?). Dau hiéu
nay cling hién thj cac gia tri
thiéu, gia tri 8n, ndm ngoai
ving gia tri hodc khu vuc
ngoai viing nghién clu.

Dé&n nay ban van chi nhin dudc ndi dung cla ban dd. Ban sé& bat
dau vdi phép phan tich thuc su. MOt phép phan tich thong ké
dudgc thuc hién bang viéc s dung trugt I6 vGi cac dac tinh tuong
tu. D6 la tai sao ching ta phan tach trugt 16 da tu cac vu trugt
I& hién tai. Ching ta si dung mot cong thic tinh toan ban do.

&=

e MG bang Landslide_ID.

e Chung ta sé chi s dung I8p S (d6c dirng) va cac hoat dong A
(Active) va R (tai hoat dong). Gid day chung ta tao mot cot
trong bang ma tai dé sé cé6 mot gia tri 1 va phan con lai mang
gia tri 0. G6 cbng thic sau vao dong Iénh trong bang:

Activel:=iff(((Activity="a)or(Activity=""r))and(Part="s"),1,0)

e Y nghia: Néu cot Activity co I8p a hodc r va cbt Part la s, sau
day két qua la 1 hodc 0. Bao nhiéu vu trugt I3 sé dap Ung tiéu
chudn nay?. Xem két qua

e DoOng bang lai. Chang ta bay giG sé lam mot ban d6 thudc
tinh. Chon Operations / Raster Operations / Attribute map.
Chon ban d6 Raster: Landslide_ ID, Bang: Landslide ID.
Thudc tinh: Activel. Ban dd dau ra: Activel. Kiém tra ban
do két qua.

e Chung ta van can phai thay ddi cac gia tri chua xac dinh trong
ban do vé gia tri 0. Dung céng thirc sau .
Active:=iff(isundef(Activel),0,Activel)

e Y nghia: ru ban dd Active 1 khdng dudc xac dinh, sau ddy chung
ta chuyén né vé 0, hodc gilt nguyén gia tri.

Chu y: Néu ban khéng quan tam dén viéc hoc cac thu tuc chinh xac trong viéc
tinh todn phuong phap gid tri thdng tin nhu thé& nao, ban cé thé dan gian bd

qua bai tap va di vao phan giadi quyét véi viéc st dung cac tap Iénh sé tu dong
thuc hién tha tuc nay.

Budc 1: Giao cac ban do6 tham s6 v@i ban do trugt I&

Phép giao ban d6:

Lénh Crossing thuc hién mot
phép phu dé clda hai ban do
raster. Cac pixel trén cung vi
tri clia hai ban d6 dudc so
sanh; su két hgp xuat hién
culia tén Idp, cac chi s6 hoac
gia tri clia pixel trong ban do
dau vao dau tién va nhitng
yéu té nhu vay trong ban do
dau vao th( hai dugc luu lai.
Su két hgp nay dua ra mot
ban do giao dau ra va mot
bang giao. Bang giao bao
gom su két hgp céac gia tri,
I16p dau vao hodc IDs, s6 pixel
ma xudt hién d6i véi mdi mot
két hop va khu vuc clia moi
mot két hgp do.

Ban d6 xuat hién truot I8, chi dua ra cac tran trugt I6 gan day (Hoat
ddng) c6 thé giao dudc véi cac ban dd tham s6. Trong trudng hop
nay, ban do Slope_cl dudc dung lam vi du. Dau tién, phép giao ban
do gilta ban d6 xuat hién vdi hai ban do tham s6 dudc ti€én hanh

&

e Chon tU menu chinh cla ILWIS: Operations, Raster operations,
Cross.

e Chon ban d6 Slope_cl lam ban d6 dau tién, ban do Active la
ba d6 th hai, va goi bang dau ra la Actslope. (Viéc bo qua
cac gia tri khong xd thi khéng c6 anh hudng gi, vi ca hai ban
do6 khong c6 gia tri khong xd). Bé Iuva chon hdp Output map.
Chon Show va OK. GiG day phép giao hai ban d6 dién ra.

e Hay nhin vao bang giao két qua. Nhu ban thdy bang nay bao
gom su két hgp cla céac I6p tir ban d6 Slope_cl va hai dang
ban do tu ban doé Active. Bong bang lai
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B

ay gid lugng pixel v8i cac hoat ddng trugt 16 khac nhau trong mdi mét 18p

sudn dbc, dudc tinh toan, cac mat do trugt I& dudc tinh toan.

Tinh toan mat do trudt |6 dat

Sau khi giao ban d6, budc ti€p theo la tinh toan cac gia tri mat d6. Bang giao
bao gdm cac cdt dudc tinh trong sudt bai tdp nay. Mdi mot budc tinh todn dudc chi ra
sau day.

&

decimal

Hay chdc chan bang giao Actslope dugc ma
Budc 2.1: Trong bang nay, tao moét cot trong dé chi cac trugt 16 hoat dong mdi
dugc xac dinh bang cach gb céng thirc sau:

AreaAct=iff(Active=1,area,0)¢
Ban thuc hién phép tinh nay dé tinh todn dgi véi méi mét I8p sudn déc, chi
nhifng dién tich cé trugt 16 hoat dong.
Budc 2.2: Tinh toan toan bd dién tich trong mdi mot I6p sudn dbc.
Chon tir menu cua bang: Columns, Aggregation.
Chon cdt: Area, Chon ham Sum, chon Group bdng cot Slope_cl. Bo luva chon
hOp Output Table, va nhap cot dau ra Areaslopot. Nhan OK. Chon d6 chinh xac
1.0

Budc 2.3: Tinh toan dién tich vdi cac trugt 1§ hoat dong trong mdi mdt I8p sudn
déc.

Chon lai tr menu cla bang: Columns, Aggregation.

Chon cdt: AreaAct, Chon ham Sum, chon Group badng cdt Slope_cl. Bé Iua chon
hOp Output Table, va nhép cot dau ra Areaslopeact. Nhan OK. Chon do chinh
xac 1.0

Budc 2.4: tinh toan tong dién tich trong ban db.

Chon lai tr menu cla bang: Columns, Aggregation.

Chon cdt: Area, Chon ham Sum, chon Group bdng cot Slope_cl. Bo luya chon
hop Output Table, va nhap c6t dau ra Areamaplot. Nhan OK. Chon d6 chinh xac
1.0

Budc 2.5: Budc ti€p theo l1a tinh toan tdng dién tich trugt 18 trong ban d6

Chon lai tr menu cla bang: Columns, Aggregation.

Chon c6t: AreaAct, Chon ham Sum, chon Group bang cot Slope_cl. Bo lua chon

hop Output Table, va nhap cét dau ra Areamapact. Nhan OK. Chon dd chinh xac

1.0

Budc 2.6: Tinh toan mat do trugt I8 trén I6p sudn doc. Go:
Densclas=Areaslopeact/Areasloptotd.

Chon dd chinh xac béang 0.0001

Budc 2.7: Tinh toan mat do trugt I& d6i véi toan b6 ban d6. Go:

Densmap=Areamapact/Areamaptotd

Chon d06 chinh xac bang 0.0001 va decimal = 4

Goi y: Néu Denclas va Densmap khong 13 4 decimals sau d6 dung hop hoi thoai property dé thay doi
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Két qua sé nhu dugi day:

]ﬁ | ®lope el |  hetive | NPix | hrea Areakct [Areasloptot Areaslopeact| Areamaptot | Areamapact | Densclas | Densmap | -|
0-5*0 o-35 0 4169438 4169438 o| 4173424 3986| 14000000 213448 0.0010 0.0152
0-5*1 lD -3 1 3966 aga6 3986 4173424 SQElﬁl 14000000 213446 0.0010 0,0152
5-10 t0 |5 - 10 0 2718437 2716437 0| 2723958 5521| 14000000 213446 0.00z0 0.0152
S=10 7% 1 .5 = 10 1 5521 5521 5521| 2723958 5521.| 14000000 213446 0.,00zZ0 0,0152
10 - 15 * 0 |10 - 15 0 1941860 1941860 i]] 1952714 1085‘1| 14000000 213446 0.0056 0.0152
10 - 15 * 1 |10 - 15 1 10854 10854 10854/ 1952714 LDBS‘ll 14000000 213446 0.0056 0.0152
15 - 20 * 0 |15 - 20 0 1488289 1458289 0| 1502075 13786| 14000000 2153446 0.0052 0.0152
15 - 20 * 1 .15 - 20 1 13786 13786 13786 1502075 LS'TEG| 14000000 213446 0.0092 0,0152
20 — 25 * 0 |20 - 25 0 1062314 1062314 0| 1056549 24235| 14000000 213446 0.0223 0.0152
20 - 25 * 1 .ZD =- 25 1 24235 24235 24235 1086549 24235| 14000000 213446 0.0223 0.0152
25 - 30 * 0 |25 - 30 0 26051 826051 [u]] 554335 2828‘1| 14000000 213448 0.0331 0.0152
25 - 30 * 1 .25 - 30 1 28264 26204 28284/ 854335 28284 14000000 213446 0.0351 0.0152
40 - 50 * O |40 - 50 0 407252 407252 0| 450340 430858 14000000 213448 0.0357 0.0152
40 - 50 * 1 IQD - 50 1 43088 43088 43088| 450340 43088 14000000 213446 0,0957 0,0152
30 — 40 * 0 |30 - 40 0 1017388 1017888 i 1073296 55408 14000000 213446 0.0516 0.0152
30 - 40 * 1 (30 - 40 1 55408 55408 55408/ 1073296 55408 14000000 213446 0.0516 0,0152
50 - 60 * 0 |50 - &0 0 125097 125097 o| 147443 22348 14000000 213448 0.1516 0.0152
S0 -60 ¢ 1 .SD - 60 1 22346 22346 22346 147443 22346 14000000 213446 0.1516 0,0152
60 - 90 * 0 |60 - 90 1] 29928 29928 u]| 35866 5935 14000000 213446 0.1656 0.0152
60 = 90 * 1 ;SD = 90 1 5938 5938 5938j 35866 5938 14000000 213446 0,1656 U.U].SZ_,J

Budc 3: Tinh toan gia tri trong so

Giéa tri trong sd cudi cing dugc tinh toan badng viéc 18y mat do ban do chia cho loga tu’ nhién clia

méat do trong Ip. Vdi viéc tinh todn nay, chiing ta sé tim ra mat do trén toan bd ban do =

213446/14000000 = 0.0152

Cac phép tinh trudc dé dugc thuc hién trén bang giao dbi vdi cac ban do Slope_cl va Active. Nhu

ban thdy tir bang & trén, cac két qua nay trong nhiéu gia tri du, khi ban chi mudn tinh mat do va

trong s6 d6i v&i moi mot IGp sudn déc. Két qua dugc thay bang bang dudi day, nci ma moi mot I6p

sudn doc sé hitu mot ban ghi. D6 la | y dodi sao ban sé lam viéc vdi bang thudc tinh lién két vdi

ban dd Slope_cl va str dung két hap néi bang vdi su ddng nhéat dé thu thap dif liéu tir bang giao.

&

e Tao mdt bang Slope_cl cho mét domain Slope_cl. Bang nay bao gdm céac cdt bé sung,
ngoai trir cot vdi domain. Lap lai thu tuc & trén, nhitng véi néi bang.

e Buédc 1: Tinh toan tong dién tich trong méi mét I8p sudn déc.

Chon Columns, Join. Chon bang Actslope. Chon c6t: Area. Chon ham Sum.
Chon nhém cot: Slopecl. Chon cot dau ra: Areaslopot. Nhan OK

e Budc 2: Tinh toan dién tich vdi trugt 16 hoat dong trong moi mot I8p sudn doc.
Chon Columns, Join. Chon bang Actslope. Chon cdt: Areaact. Chon ham Sum.
Chon nhém cét: Slopecl. Chon cot dau ra: Areaslopact. Nhan OK.

e Buédc 3: V4&ica hai cong thic, ban cé thé tinh toan mét dd trugt I6 trong moi mot 18p
sudn dbc vai cong thirc:

Densclas:=Areaslopact/Areasloptotd
Chon do chinh xac la 0.0001.

e Né&u ban nhin vao két qua, mot vai I8p co gia tri mat d6 bang 0. Piéu nay can dudc diéu
chinh, khi viéc tinh toan trong s8 khong con kha thi. D& diéu chinh, hay gé céng thic
sau:

Dclas:=iff(Densclas=0,0.0001,Densclas)d
e Trong s6 cudi cung dudc tinh toan vdi cong thirc:
Weight:=In(Dclas/0.0152)¢
e Kiém tra két qua trong s trong bang. L8p sudn déc nao cé mdi quan hé quan trong

nhat v4éi sudn doc. => ddéng bang lai. Xem két qua.
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Budc 4: Thanh lap ban do trong s6
Trong s8 tlr bang c6 thé dudc dung dé€ danh sd lai ban d6

e Lua chon tir menu chinh trong ILWIS: Operations, Raster operations, Attribute map. Lua
chon ban do raster Slope_cl, bang Slope_cl. Chon attribute: Weight. Chon ban d6
raster dau ra Wslope_cl. Nhan OK.

e Hién thi ban d6 két qua Wslope_cl. Kéo gian gilta -2.5 va +2.5

e SU dung cung mot thu tuc v@i ban do tham sb khac Lithology. Dat tén bang la
Lithology_cl v8i domain lythology. Ban d6 két qua dudc goi: Wlithology.

e Trong s& d8i v8i hai ban d6 cé thé dudc bé sung véi cong thic:

Weightl=Wslope_ cl+WLithology¢

Hién thi ban d® Weightl va s dung ctra sd pixel infomation dé doc théng tin tir ban do
Slope_cl, Wslope_cl, Lithology, WIlithology, Weightl. Xem két qua

Budc 5: S dung tép 1€nh (d€ tinh toan cho tit ca cac ban dd tac nhan)

Ban c6 thé ty ddng tinh toan thu tuc badng cach s dung mdt tdp Iénh, bao gdm
cac cong thirc cau 1énh clia ILWIS. Cac tham s6 c6 thé dugc sir dung trong dang cla
%1 - %9. Ban c6 thé lam mdt tap Iénh bdng cach copy cau Iénh xudt hién trong dong
Iénh khi thuc hién mot Iénh, va paste vao mot file tap Iénh. Cac cong thic tinh toan
dang bang can tir TABCALC & déng trudc. D& cé thém théng tin vé cac tdp Iénh, tham
khao Help trong ILWIS, hoac ILWIS User’s Guide.

Tap Iénh:

M6t tap 1&nh 1a mot chudi
danh séach cua céac Iénh va
biéu thirc ctia ILWIS. Bang
viéc thi€t 1ap mot tap Iénh,
ban c6 thé xay dung mot
phép phan tich GIS hodc RS
hoan chinh d&i véi quy tac
nghién ctu clia ban than. Moi
mot dong trong tap Iénh la
mot cau Iénh ma hoat dong
béng dong Iénh ILWIS cua
clra s6 chinh. Qua mot tap
I1énh, ban c6 thé diéu khién
mot vai quan ly déi tugng
quan ly can thiét (nhu. copy
va paste), hién thj d6i tugng
(M3 hodc hién thi), va viéc
tao va tinh toan déi tugng dir
liéu. Tat ca ban do va bang
tinh toan, va tat ca cac cong
thdrc ILWIS dé thi hanh cac
hoat ddng déu cé thé dugc s
dung. Han thé nifa, ban c6
thé goi nhitng tap 1énh khac
va bat dau cac (ng dung cla
Win tr mét tap Iénh.

&

e Tap lénh dugc dua ra & trang sau c6 thé dudc s dung dé tu
dong phan tich. Chon File/Create/Script, va copy dong text
trong cUra sé 1&énh. Luu tép 1énh la Weights

e Sau dé ddng clra s Iénh va chay tap Iénh trong dong lénh:
Run weights Slope_cl

e Tudng tu, ban cling cé thé chay tap 1énh cho cac tham s8 ban
d6 khac ma ban xem la quan trong doéi vdi su xudt hién cua
truct 16. Chang han Lithology hodc Landuse hodc Distance
from river v.v
Run weights aspect_cl
Run weights Landuse
Run weight River_dis
Run weight Lithology
V.V

Cac tham s6 trong tap Iénh:

Mot tap 1énh c6 thé sir dung nhiéu tham s6. Cac tham s& trong mot tap 1énh thay thé cho
(nhiéu phéan cua) tén déi tugng, cac hoat dong v.v. Cac tham s trong tap Iénh lam viéc
nhu céc thdng s6 DOS c¢6 thé thay d6i dugc trong cac nhém file cia DOS, va phai dudc
Vi€t trén Script Tab trong script editor 1a %1, %2, %3, 1én dén %9.
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//script for Information value method
// required parameters: %1 = name of the factor map, which should be a class
map

del active%6l.* -force
del %1w.* -force

//calculation in cross table
Active%ol.tbt := TableCross(201,active,lgnoreUndefs)
Calc Active%ol.tbt

//Calculate the area of landslides in the crosstable only for the combinations
with landslides
Tabcalc Active%ol AAct:=iff(active=1,Area,0)

//create an attribute table
crtbl 261w %61

//calculate the total area of landslides within each class of the factor map
Tabcalc %61w Areaclassact:= ColumnJoinSum(Active%ol.tbt,AAct,%1,1)

//calculate the total area of the class of the factor map
Tabcalc %1w Areaclasstot:= ColumnJoinSum(Active%ol.tbt,Area,%1,1)

//calculate the total area of landslides in the map
Tabcalc %1w Areaslidetot:= ColumnJoinSum(Active%ol.tbt,AAct,,1)

//calculate the total area of the map
Tabcalc %01w Areamaptot:= ColumnJoinSum(Active%ol.tbt,Area,,1)

//calculate the density of landslides in the class

Sau khi chay tap Iénh Tabcalc %1w dclass { vr=::0.000001}:=Areaclassact/Areaclasstot
ban c6 thé kiém tra cac
trong sO trong béng //correcting for those areas that have no landslides

Tabcalc %1w densclass { vr=::0.000001%}:= iff((isundef(dclass))or(dclass=0),

thudc tinh dé€ danh gia
0.000001, dclass)

xem ban do tham s6 la
mot cong cy hitu dung //calculate the density of landslides in the map

cho du bao trugt I& hay Tabcalc %1w densmap { vr=::0.000001}:=Areaslidetot/Areamaptot
khoéng. Ban ciing sé phai
két hgp cac tham sb khac
nhau, vao trong mot

//calculate the weight
Tabcalc %1w weight:=In(densclass/densmap)

tham s6 mdi day du y //generating the weight map

nghia han. Pay la mot active%1:= MapAttribute(%61,%1w.tbt.weight)
qua trinh Iap di lap lai.
Show active%ol.mpr

Budc 6: Két hgp trong s6 trong mot ban dé nhay cam cudi cung

Sau khi chay cac tap Iénh cho tat ca cac ban do tac nhan, va sau khi lya chon
cac ban dd ban mudn s dung trong viéc thanh Iap ban dé cudi cung, ban cé thé bd
sung cac trong s6 vao ban do6 trong sb cudi cuing.

&

e Trong dong Iénh tinh todn phudng trinh sau day @& bd sung vao ban dé trong s6:
Weight:=activeaspect cl+activeslope cl+activelihtology+activelanduse-+activeriver_dis
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Ban dd Trong s c6 nhiéu gia tri, va khéng thé biéu dién nhu mdt ban do tai bién dinh
lugng (kha ndng nhay cam). D& thuc hién nhu vay, trudc hét chang ta cdn phai phan
loai ban d6 nay thanh nhirng ddn vi nho han.

&

e Hay tinh bi€u dd clia ban dé Weight va lua chon céc gia tri bién cho ba 18p: Low
hazard, Moderate hazard, va High hazard.

e Tao moét domain mdi: Susceptibility. Bang cach lua chon: File, Create, Create
domain. Domain nén la Class va tick chon Group. Nhap tén va cac gia tri bién cua céac
I8p khac nhau trong domain. Khi xong, hdy déng domain ki.

e Budc cubi cung la st dung chuong trinh slicing. Chon: Operations, Image processing,
slicing. Chon ban d6 raster: Weight. Chon ban do raster dau ra: hazard. Chon
domain: Susceptibility. Nhan Show va OK.

e Danh gia ban d6 dau ra véi Pixel information. Néu can thiét diéu chinh cac gia tri bién
cla domain hazard va chay lai slicing, cho t&i khi ban thdy két qua ung y. Xem két qua

@ Danh cho nhifrng ngudi dung ILWIS kinh nghiém:
e Viéc két luan cac khu vuc co6 lién quan téi cac trugt 16 cling trong ban do tai bién la
diéu hét sirc quan trong. Ban c6 thé thuc hién diéu nay v3i mot cong thic tinh toan
ban d6. Hay tu minh thiét két mot thu tuc va moét cong thic. Dat tén la Final. XKQ

Budc 7: Tinh toan ty lé thanh cong

Nang luc du dodn cua ban dd trong s6 két qua cé thé dudc kiém tra bang viéc
phan tich ty 1é thanh céng va ty |1é€ du doan cua chdng. Ty Ié thanh cong dudc tinh
bdng th( tu cac pixel cia mot ban d6 nhay cam trong mot s6 cac I8p, ti gia tri cao
dén thdp, dua trén théng tin tan xudt tir bi€u d6. Sau ddy mét I6p phu dudc tao ra
cuing v3i ban dd kiém ké trugt 18, va tan sd joint dugc tinh toan. Ty 1& thanh coéng chi
ra bao nhiéu phan tram cua tat ca cac trugt I8 xay ra trong cac pixel vdi gia tri cao
nhat trong cac ban d6 két hgp khac nhau. Vi du, 50% cula tat ca cac trugt I6 dudc du
doan bang 10% cla cac pixel v3i gia tri cao nhat trong ban do.

&

e Tao mot tap Iénh cho viéc tinh toan ti 1€ thanh cong, sU dung tap Iénh vi du sau. Goi
no la : success

e Chay success rate script nhu sau:

Run success weight

e Sau khi chay tap 1énh, mé& bang Activeweight. M3 Display trong mot bi€u do, cot
percentmap trén truc X, va cot percentlandslide trén truc Y. Danh gia cac két qua
va quyét dinh cac gia tri bién phu hgp nhat dé chia ban dé thanh kha ndng nhay cam
cao, trung binh, va thap.

e S dung cac bién nay dé phan loai ban dd trong s& mét [an nira

Bai tap RiskCity 3L1- 8




Nghién clu thir nghiém RiskCity: Danh gia tai bién trugt I§ dat theo thong ké

//script for success rate calculation

// one parameter %1 = weight map resulting from the statistical analysis

del active%1.* -force
/7 Cross Final with Map: active
Active%ol.tbt := TableCross(261,active,lgnoreUndefs)

//1n the cross table, calculate

tabcalc Active2ol npixact:=iff(active=1,npix,0)

tabcalc Active261l Npcumactive = ColumnCumulative(npixact)
tabcalc Active2b6l totalslide = ColumnAggregateSum(npixact,,1)
tabcalc Active2o1l totalarea = ColumnAggregateSum(npix,,1)
tabcalc Active2ol percentage:=100*(Npcumactive / totalslide)
tabcalc Active%ol Percentlandslide:=100-percentage

tabcalc Active2ol Npixcumul:= cum(NPix)

tabcalc Active26l reverse = totalarea -npixcumul

tabcalc Active2ol percentmap = 100*(reverse/totalarea)

// after this display a graph with Percentlandslide az y-axis and Percentmap as x-axis

percenimap x percentlandshide

100
a0+

804

percentmap ¥ percentlandsiide

709

G0+
50

percentlandslide

40

04

20

I.-I L T T T T T T
1] 10 20 a0 40 0 60 70
percentinap

MOt vai nhan xét cudi cung:

e Phuadng phap chi dugc thuc hién bang cach s dung mot s6 lugng gidi
han cac ban dd tham s&, chi d& dua ra cac thu tuc. Trong thuc t&, rat
nhiéu tham s dudc s dung. Phudng phap cling dudc dung vdi cac tham
s6 khac nhau dua theo tam quan trong cua ching.

e Phép phan tich nén dudc thuc hién thuc su ddi v@i cac dang trugt I8 khac
nhau mot cach riéng biét, vi ching c6 tat ca cac su két hgp khac nhau

clia cac tac nhan théng thudng

e Phuong phap chi s tai bién rat hitu dung, song lai la phudng phap daon
gian. Rat nhiéu phudng phap tén tai danh cho viéc danh gia tai bién trugt
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I& d&t, c6 thé phu hop han, dua ra cac dbi tugng nghién clru, quy mé cla
khu vuc, va dif liéu dau vao san cé han.

@ Danh cho nhirng ngugdi dung ILWIS kinh nghiém:
e Tai day cling cé cac tap 1énh khéac trong thu muc c6 thé dugc st dung dé tinh toan mot
phucng phap phic tap han: Trong s8 bang chiing. Ban cé thé thr néu ban muén

rem ILWIS Script for Weights of Evidence
//The parameter %1 refers to the name of the factor map. It should be less than 7 characters long.
// Make sure that each map has a domain with the same name

//FIRST WE WILL DELETE EXISTING RESULT FILES
// the crosstable s%1.tbt

//The attribute table %1.tbt

// and we make a new attribute table

del s%1.*
del w%1.*
del %1.tbt
crtbl %1 %1

//NOW WE CROSS THE FACTOR MAP WITH THE ACTIVITY MAP

// The landslide map should be called ACTIVE and should have either 0 or 1 values. 1 values mean
landslides.

// The cross table is called s%1

s%1=TableCross(%1.mpr,active.mpr,lgnoreUndefs)

calc s%1.tbt

//Now we calculate one column in the cross table to indicate only the pixels with landslides.

Tabcalc s%1 npixact=iff(active=1,NPix,0)

//NOW WE USE AGGREGATION FUNCTION, WITH OR WITHOUT A KEY TO CALCULATE:

//NCLASS = number of pixels in the class. We sum the values from columns Npix and group them by %1
//nslclass = number of pixels with landslides in the class.We sum the values from columns Npixact and
group them by %1

//nmap = number of pixels with landslides in the map. We sum the values from columns Npix and don't
group them

//nslide = number of pixels with landslide in the map. We sum the values from columns Npixact and don't
group them

//THE RESULTS ARE NOT STORED IN THE CROSS TABLE S%1 BUT IN THE ATTRIBUTE TABLE %1

Tabcalc s%1 %1.nclass = ColumnJoinSum(s%1.tbt,Npix,%1,1)
Tabcalc s%1 %1.nslclass = ColumnJoinSum(s%1.tbt,Npixact,%1,1)
Tabcalc s%1 %1.nmap = ColumnloinSum(s%1.tbt,Npix,,1)
Tabcalc s%1 %1.nslide = ColumnJoinSum(s%1.tbt,Npixact,,1)
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//NOW WE CALCULATE THE FOUR VALUES NPIX1 - NPIX4 AS INDICATED IN THE EXERCISE BOOK. THIS IS
DONE IN THE ATTRIBUTE TABLE
// We correct for the situation when Npix1 - Npix3 might be 0 pixels, and change it into 1 pixel

Tabcalc %1 npix1 =IFF((nslclass>0),nslclass, 1)

Tabcalc %1 npix2 = IFF((nslide-nslclass)=0,1,nslide-nslclass)
Tabcalc %1 npix3 = IFF((nclass-nslclass)=0,1,nclass-nslclass)
Tabcalc %1 npix4 = nmap-nslide-nclass+nsiclass

//NOW WE CALCULATE THE WEIGHTS IN THE ATTRIBUTE TABLE
Tabcalc %1 wplus {dom=value.dom; vr=-10:10:0.00001} =
LN((npix1/(npix1+npix2))/(npix3/(npix3+npix4)))

Tabcalc %1 wminus {dom=value.dom; vr=-10:10:0.000001} =
LN((npix2/(npix1+npix2))/(npix4/(npix3+npix4)))

//NOW WE CALCULATE THE CONTRAST FACTOR
Tabcalc %1 Cw = wplus-wminus

//NOW WE CALCULATE THE FINAL WEIGHT

//The final weight is the sum of the positive weight and the negative weights of the other classes
Tabcalc %1 WminSum=aggsum(wminus)

Tabcalc %1 Wmap=wplus+Wminsum-Wminus

//NOW WE MAKE AN ATTRIBUTE MAP OF THE FINAL WEIGHTS
w%1.mpr = MapAttribute(%1,%1.Wmap)
calc w%1.mpr
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Bai tap. Panh gia trudt 16 dat s dung phuong phap thong ké

D{r liéu dau vao

Activel:=iff(((Activity="a”)or(Activity="r"))and(Part="s),1,0) — 109

vu trugt I8 ddp 'ng ti€u chudn nay (109 landslides fulfill this criteria)

Ban do raster Activel (v@i gia tri 1,0?) Ban do raster Active (vdi gia tri 1,0)

Budc 3: Tinh toan gia tri trong s6

Trong bang dudi ddy ban cé thé thdy I8p v8i méi quan hé hon véi trugt 16 dat la “60-90”

. Table "Slope_cl" - ILWIS .-.|.U.|£|

File Edit Columns Records Wiew Help
2R X|8E et = <R > |

I =l

|Areaslopetot Areaslopeact Areaslopeact aggregate| Densclass Dclas Meight -
0-5 4173424 3935| 3986 0.0010 0.0010 -2.72413
5 - 10 2723958 5521 5521 0,0020 0.0020 -2.0281
10 - 15 1952714 10854 10854 0,0056 0.0056 -0,9955
15 - 20 1502075 13786 13786 0.0092 0.0092 -0.50z21
20 - 25 1086549 24235 24235 0.0223 0.0223 0.3833
25 - 30 854335 28284 28284 0.0331 0.0331 0.7782
30 - 40 1073298 55408 55408 0.0516 0.0518 1.2222
40 - 50 450340 43088 430886 0.0957 0.0957% 1.8399
50 - 60 147443 22346 22346 0.1516 0.1516 2.3000
60 - 90 35866 5938 5938 0.1656 0.1656 _|
| v
. 2
4
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Budc 4: Thanh 1ap ban dé trong sé

Tai day dudgc miéu ta danh gia trong s6 nhu thé nao trong lithology. Thu tuc la nhu
nhau khi st dung dé danh gia véi Slope

?

Lua chon tir menu cla ILWIS: Operations, Raster operations, Cross

Lua chon ban do lithology la ban do dau tién, ban dé Active la ban do th( hai, va goi
ban d6 dau ra la Actlithology. (Viéc bo qua cac gia tri khong xac dinh khéng cé anh
hudng gi, vi ca hai ban d6 déu khong cé gia tri khong xac dinh). Bay gid, hay thuc
hién phép giao hai ban do

G0 cdng thuc sau: AreaAct=iff(Active=1,area,0)

Lua chon tir menu cla bang: Columns, Aggregation.

Chon c0t: Area. Chon ham Sum. Chon nhém bang c6t lithology. Bo lua chon hdp
Output Table, va nhap cot dau ra Arealithtot. Nndn OK. Lua chon d0 chinh xac 1.0.
Lua chon lai tU menu cla bang: Columns, Aggregation.

Chon c6t: AreaAct. Chon ham Sum. Chon nhém bdng cét lithology. Bé lua chon hop
Output Table, va nhap c6t dau ra Arealithact. Nhan OK. Lua chon d6 chinh xac 1.0.
Lua chon lai tUr menu cla bang: Columns, Aggregation.

Chon c6t: Area. Chon ham Sum. Bé Iua chon hop “group by”. Bé Iua chon hop Output
Table, va nhap c6t dau ra Areamaptot. Nhan OK. Lua chon dd chinh xac 1.0.

Gi¥ day, tudng tu vdi tong dién tich hoat ddng trong ban dd. Columns, Aggregation.,
va chon cOt AreaAct. SU dung ham sum va bo Iua chon hop “group by”. Goi cOt mdi
la Areamapact.

Bay gid ta phai danh gia trong s6 d6i véi moi mot 18p.

Tao mdt bang litho_cl cho domain lithology (trong ctra sé chinh cta ILWIS: File,
create, table).

Chon Columns, Joint. Chon bang Actlithology. Chon c6t: Area. Chon ham Sum.
Chon c6t group by: lithology. Lua chon c6t dau ra Arealithtot. Nhan OK.

Budc 2: Tinh toan dién tich vdi trugt 1§ hoat dong trong mdi mdt I6p sudn débc.
Chon Columns, Join. Chon table: Actlithology. Chon column AreaAct. Chon ham
Sum. Chon cot dau ra Arealithoact. Nhan OK.

Budc 3: Vi ca hai cOt, ban co thé tinh toan mat do trugt 18 trong mdi mét 18p vdi cong
thic: Densclas:=Arealithoact/Arealithotot. Chon do chinh xac la 0.0001

C6 mdt vai I8p vdéi mét db 1a 0. P& diéu chinh gé cong thiic sau:
Dclas:=iff(Densclas=0,0.0001,Densclas)

Trong s6 cudi cung cé thé dugc tinh vdi cong thic:

Weight:=In(Dclas/0.0152)

Kiém tra trong s6 k&t qua trong bang. Ldp lithology nao cé mdi quan hé quan trong
nhat vdi trugt I& dat?
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Bay gid ban c6 thé thanh Iap ban dd thudc tinh tir trong sé cua lithology va sau dé
dugc két hgp vai ban db trong sb cla Slope

B8 Attribute Map of Raster Map

x| @

Raster Map | 2D Lithology =
Table [ [ ftho_c! =
Attibute | By weight =l

Ranaes from -5.0240 to 1.8839

Dutput R aster Map I\-\ﬂithIogy |
Domain | walue

Value Range [5.0240 ] [1.8839

Precision

Description:

l

Map will use 4 bytes per pivel

Show Define

Chon tUf menu chinh ctia ILWIS: Operations, Raster
operations, Attribute map. Lua chon ban d6 raster
lithology, bang litho_cl. Lua chon thudc tinh Weight.
Lua chon ban d6 dau ra Wlithology. Nhan OK (xem anh
bén trai)

Trong s6 cla hai ban dd co6 thé dugc bd sung bang
cong thirc:

Weightl=Wslope_cl+WIithology

Hién thi ban dd Weightl va s dung clra sd pixel
infomation dé doc théng tin tir cac ban d6 Slope_cl,
Wslope_ cl, Lithology, WIlithology, Weightl (xem

Concel | Help hinh duéi day)

—_olx)
File Edit Options Help

Hanrdinate (477019.80,1558268.36)
S lope cl 15 - 20
s lope ol -0.5021
iLithology Krec
.P.ge Cretaceous

[fipeseription
[lLithology

sedimentary rocks

-5.0239
-5.5260

Customize the Pixel Information Window

Hetereogeneous mix of limestone, shales, and ¢

g Kl
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Budc 6: K&t hgp ban do trong so v6i ban do kha nang nhay cam cudi cluing

P Histogram “total_weight™ - TableHistogram{total_weight-mpe) - ILWIS oy | IEJ

File Edt Columns Records Yiew Help
|@5 it «@> w
M value npix npixpet potnotund] npixcum npocumpet Area |§
/. 1 -24.0160 34810 0.25 0.25 34510 0.25 34610
/ z -23.3228 6 .00 0.00 34616 0.z5 &
160000 3 -23.2634 2058 0.01 0.01 36674 0.26 2056
f/ 4 -23.2482 15520 0.11 0.11 52394 0.37 15520
5 -23.1497 15107 0.11 0.11 7501 Q.48 15107
140000+ / B —22.85850 3 0.00 0.00 67504 0.4g E]
!/ 7 —22.4056 5798 0.04 0.04 73302 0.52 5798
120000 / 8 -22.4565 2 0.00 0.00 73304 0.52 2
] -22.4515 435185 0.31 0.31 117222 0.84 43918
= 10 -22.4485 123653 0.86 0.68 240875 1.72 123653
* 1000004 11 -22.35971 5293 0.04 0.04 246168 1.76 52393
= 1z -z2.3408 101386 0.7z 0.72 347554 2.48 101386
; 13 -z2.2547 S41 0.00 0.00 348095 Z.49 541
£ gooooH 14 -22.1168 60874 0.50 0.50 217969 2.00| £9874
; 15 -21.8709 112074 0.80 0.80 530043 3.79 112074
= 16 -21.7583 18 0.00 0.00 530061 3.79 18
60000+ 17 -21.7553 z 0.00 0.00 530063 3.79 ]
18 -21.7531 B64 0.01 0.01 530927 3.79 B&4
] -z1.698% 10245 0.07 0.07 541172 3.87 10245
40000+ z0 ~21.6959 17982| 0.13 0.13 559154 3.90 17982
z1 -21.6476| 3 0.00 0.00 559160 3.99| &
200004 13 —21.53&2! 15435! 0.11 0.11 574645 4.10! 154&5;|
Min -z4.0160 1 0.00 0.00 34810 0.25 1| a]
Hax 5.8142 171552 1.23 1.23| 13999587 100.00 171552
a s 10 i Avg -4.5366 1679 0.01 0.01 7549267 53.92 1679| |
value StDh 5.4889 6096 0.04 0.04 3514610 z5.10 6096
Sum | -37830.4203| 13929287 96.40 95,40 FETRTRAGHT FAXATTTN| 139995@1';[
_1_| *
an=-5.83 Std.Dev=6.55 -]
dian=-4.42 64 Pred=-1.8136 (171552)
ndef count=13 (0.00%)
0.0% inc= -24.0160: 5.8142 0.5% inc= -22.5550: 4.4553
1.0% int= -22.4515: 4.2241 2.0% int= -22.3971: 3.7706 o
-
< 2
Column "Brea”: Area For pleed value A

Bi€u dd ban db trong sé tdng cdng

@ Domain Group "Susceptibility" - IL - |D|£| Ban c6 thé thanh Iap
bién cuia domain
trong tim kiém biéu
J Description |Domain Group "'Susceptibility” | do va cling xem su
= han phdi cua céac

[Faz = @ 8l R _

gia tri trong pham vi
low_hazard

i_ha mot vi du nhung
moderate_hazard ban c6 thé quyét
high_hazard dinh @€ sir dung cac
gia tri khac ma ban
chdc la thich hgp

File Edit view Help

Doman “Susceptibility”
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Danh cho ngudi dung ILWIS kinh nghiém

Hay cd gang két luan trugt I8 cé trong ban dé tai bién
(v

e Tao mOt ban do thudc tinh cua Old scarp cua trugt I8. Trong bang landslide_id gé
cong thirc sau:

old:=iff((Activity="Stable)and(Part="Scarp'™),1,0)

e Bay giG hdy tao mot ban do thudc tinh cuia Old. Vao operations, raster operations,
attribute map va chon ban do6 raster landslide_id, bang thudc tinh landslide_id
va c6t Old. Hay xem hinh dugi.

e Gig day chung ta mudn gan gia tri “0” cho khu vuc khong xac dinh
Trong dong Iénh clua ILWIS gb cong thuc sau:

Old:=iff(isundef(Old_scarp),0,0ld_scarp)

e Budc cubi cung la tdng hdp thong tin cua old scarp véi ban dd tai bién. Gé cong

thirc sau:
Final:=iff((Old=1)and(Hazard="low_hazard'"),"moderate hazard",Hazard)

B Attribute Map of Raster Map x|

Chung ta sé gia su rang
dGi véi cac khu vuc dugc

Rastsr Map |Iandslnde_ID El + T

Table [ [ Landskde_ID = ‘F‘)han loai la + _
_ low_hazard”, nhung bi

btribute | R0 -

- anh hudng bdi truct 16
trong qua khtr, thi tai

Minimum: 0 b aximum: 1

Output A aster Map |3|d_scalD |

Diomain [ vale HJ bién d6 cb thé la

Yalue Flange p | 2 | moderate _ trung binh
Prec sion

Diescription:

Map will use 1 byte per pixel

Show Define Cancel | Help

MOt phucng phap khac chdt ch& hon dé xem xét tir dau trugt 18 cli (khi ban danh gié
mat dd trugt 1§ trén 18p va trong téng dién tich). Ban c6 thé thuc hién truc tiép trong
mot tap Iénh
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Bai tap 3E: Panh gia tai bién dong dat

Dir liéu:
Poi tugng:

Thdi gian du kién: 6 gic

File d{f liéu: /exercise03E

Sau phan nay ban c6 thé:

- Danh gia cac loai dong dat, vé vi tri, d6 I16n va d6 sau cua dong
dat.

- Hién thi ddng dat theo dd I16n va do sau.

- Phat trién m&i quan hé gilra dd sau va dd 18n

- Xac dinh khoang cach tUr tam chan vé RiskCity

- Banh gia su hoan chinh cta ban ghi dong dat.

- Viéc udc tinh PGA trong da tai RiskCity cho nhirng tran dong dat
khac nhau trong catalog

- Ung dung cac ham tét dan khac nhau va danh gia su khac biét
cla ching.

- Lua chon mot kich ban dong dat, doi vdi tiung gia tri PGA trong
da dé tinh toan

- SUr dung théng tin dia chit b& mat dé xac dinh pham vi khuéch
dai trong dat

- Hinh thanh mot ban d6 PGA cho thanh phé

- Chuyén PGA sang MNI

- Tinh toan tan sudt tu nhién cua dat tai RiskCity.

- Lién hé diéu nay vdi tan so tu nhién clia nha clra

- Phéan vung d6i vdi cac cao d6 nha clra khac nhau.

Gidi thiéu

MOt phudng phap tin sudt dudc st dung dé danh gia va thanh 1ap ban do tai
bién dong dat la phan vang tai bién dia chdn. Day la su phan chia mét khu vuc
thanh cac khu vuc nho hon ma cung mdc d6 tai bién. Hai dang phan ving tai bién
dia chan dang cd la: phudng phap phan vung vi mé khai quat (thanh 1ap ban do tai
bi€n trén ty I1é nhd) va phudng phdp phan vung vi mo chi ti€t (trén ty I1& 16n).
Phuang phap thi hai cho phép cac diéu kién dia chat va khu vuc cuc bd dudc xem
xét tinh toan. Phan vung vi mo chi thudng dua vao tran dong dat tai xay ra va co
do I8n xac dinh, va khong tinh dén cac diéu kién cuc b trong tinh toan.

Bai tap nay gidi quyét vdi viéc st dung GIS cho danh gia tai bi€n dia chan
trén ty Ié 16n, s dung hai phudng phap khac nhau:

Phuong phap ddn gian, theo phuong phap RADIUS, trong dé Gia toc
mat dat cuc dai - Peak Ground Acceleration dudc tinh toan cho

cac mot kich ban dong dat, va su khuéch tan trong dat dudgc xo ly

b&ng hdn hdp nhiéu gia tri dén gidn. Phuong phap nay chi dua ra mot
phép tinh xap xi chung nhat vé tai bién.

phudng phap th hai ma trong dé chdng tamt ki €m nhiéu hon vé
phd dong dat - earthquake spectra, va tinh todn tan s6 tu nhién

clia dat, ma dugc s dung dé phac hoa cac khu vuc sé trai qua su

khuéch tan trong dat I6n tai cac tan sd cu thé tuong ducng vdi cac tan

sO tu nhién cta nhirng dang nha ctfa nhat dinh.

Trong mot du an thuc t€ phan vung nho tai bién dia chan, phudng phap thu
hai dugc md rdng bdng cac tinh toan cac phan (rng phd déi véi cac codt dat khac
nhau, s dung cac ban ghi chuyén déng manh, va cac cot dat mé ta va déc tinh chi
tiét. Diéu nay yéu cidu mét lugng dang ké thdi gan va dif liéu dau vao, va khéng




Nghién cu thir nghiém RiskCity: GIS danh cho danh gia rai ro da tai bién

kha thi trong nghién clu th& nghiém nay. D6i vdi bai tap nay, diéu quan trong la
hi€u vé trung tdm RiskCity dudgc 1&p day bdi tram tich ho, séng, bac thdm va taluy.
Thung Iling bi vay quanh bdi sudn nui

2. Tham do dir li€u dau vao )
Trong catalog dif liéu, ban sé& th8y cac biéu tugng cua dif liéu dau vao san cé

cho su gidi thiéu nay doéi véi nghién clu thr nghiém. DU liéu dau vao sau day dua

ra mot cai nhin khai quat vé di liéu chuyén dé va chung dudgc Idy ra nhu thé nao.

Dit liéu anh

Country_Anglyph

Anh raster

Anh 1&p thé cua dat nudc trong do
RiskCity phan bd, dudc lam tur dif liéu
DRTM

Dir liéu dia chat

Geology_country

Ban do polygon

MOt ban do dia chat clia qubc gia ma
RiskCity phan bd. biéu nay dudc lién
két v6i mot bang thubc tinh vdi
thong tin dia chat

Faults_country

Ban d6 phan manh

MOt ban do va@i vung dut gay chinh
cla qulc gia

Seismic_zones

Ban do polygon

Cac ddi kién tao dia chan, ndi ma
mot dang tuong tu cla dong dat co
thé xay ra va dudgc s dung la vung
nguon dong dat. Chang c6 mdi quan
hé do6 I6n-tan xudt cua ban than
ching

Pbong dat

Earthquake_ country

Ban db dang diém

MOt ban dd dang diém lién két vdi
mot bang chlra cac théng tin vé dia
diém, thdi gian, dd sdu va dd 18n cua
dong dat tai Honduras trong giai
doan: 1973-2008

Di liéu dia phudng cho RiskCity

City _Centre Ban dd dang diém Vi tri clia trung tdm RiskCity

Soildepth Ban do raster Ban d6 md rong I{ lut cho chu ki Iap
lai la 100 nam, nhan dudc tir moé
hinh héa vgi phan mém thly van
HEC_Ras

Lithology Ban do polygon Ban do thach hoc cua RiskCity

Altitue dif Ban do raster Cao do céac toa nha.

Bai tap dudc thuc hién theo cac phan sau:

e Phan 1: Banh gia catalog déng dat va tinh toan maéi quan hé do I6n-tan xuat.

e Phan 2: Udc tinh PGA trong d6 d6i vdi cac dong dat khac nhau trong catalog.

e Phéan 3: Thanh lap ban d6 PGA cho RiskCity

e Bai tap lua chon: Phan vung dong dat ty I1é nhd s dung chiéu day I8p phu.

Bai tap RiskCity 3E - 2
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Phan 1: Panh gia catalog dong dat va tinh toan mo6i quan hé do Ién-tan
xuat.

Thgi gian du kién: 2 gic
Poi tugng:
- banh gia cac loai dong dat, vé vi tri, do I6n va do sau cua dong
dat.
- Hién thi ddng dat theo dé I16n va do sau.
- Phat trién mdi quan hé giita d sau va do 16n
- Xac dinh khoang cach tir tam chan vé RiskCity
- Danh gia su hoan chinh ctua ban ghi déng dat.
- Viéc udc tinh PGA trong da tai RiskCity cho nhirng trén dong dat
khac nhau trong catalog

Hay xem nodi dung vé dia chat

Trudc hét, ta sé bat dau bang viéc xem xét cau tric chung cla qudc gia.
Chiing ta c6 mot anh 14p thé cla toan bd dat nudc (cé dudc thr SERIVR tai :
http://www.servir.net/index.php?option=com_content&task=view&id=46 ). Chudng
ta cling cé ban do dia chat cé dudc tir trang web cua USGS. Va chiing ta c6 mot
ban d6 vai cac hé thGng ddt gdy chinh trong vang. Diéu nay da thu thap dudc theo
xudt ban sau, diéu nay la rat t6t cho vi né lam nén tang cho viéc doc bai tap nay:

Caceres, D. and Kulhanek, O. (2000) Seismic Hazard of Honduras. Natural Hazards
22: 49-69, 2000.

e MG anh Iap thé Country_Anaglyp

Thém I8p Geology_country. Chi hién thi ranh gidi, va chi ra véi dudng tréng

v@Gi do day la 1.

Thém ban d6 phan manh Fault_systems

Thém ban dd diém City_centre

M@ Pixel Information va thém ban d6 Geology_country

Dung kinh xanh-dé dé€ nhin dia hinh va tra c(ru théng tin dia chit bang céach di

chudt toan ban do

e Thém ban do6 dut gay Fault_country. Hay xem maGi quan hé gilra dia hinh va
ddt gay. MOt vai dit gay cé su thé hién trén dia hinh rat ré rang.

Hi€n thi ddng dat theo cudng dod

&

e Phu dé Ién ban d6 diém Earthquakes_country
e Trong hop hoi thoai nhan OK

Ban c¢6 thé thdy toan bd céac trén ddng dat dudc dua ra vdi cing mét kich thude ki
hiéu
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Nhdy dip chudt vao mot diém trong ban d6. Thong tin vé mdt trdn déng dat cu
thé s& dudc hién thi trong clra s8, dudc goi la Attributes

Kéo tha clra s6 sao cho ban c6 thé doc dudc hét ca théng tin. C6 gdng lam diéu
nay doi véi mot vai tran dong dat khac.

Cac thudc tinh khac nhau cé y nghia gi?

Ban c6 thé& hién thi danh sach theo dd 16n cla dong dat. Ching ta sé& s dung cot
D0 18n dé thuc hién diéu nay.

&

Nhép chudt phai trén tén cua ban d6 (Earthquakes_country) trong 6 Layer
Management (& phan bén trai cua ban d6) hodc ngay chinh trong ban do, va lua
chon Display Options. HOp hdi thoai cac lua chon hién thi Display options mé ra
lan nira

Select Attribute, va chon Attribute Magnitude.

Click vao Symbol. HOp héi thoai Symbol mé ra

Thay déi mau cua dudng thanh mau dé

Lua chon option stretch. Nhap gia tri vao stretch gilra 4 va 8.0 SU dung Size(pt)
gilta 1 va 20. Nhan OK hai lan.

Gi& ban thdy dudc cac trdn dong dat dudc hién thi vGi cac quy md khac nhau theo
dd 16n cua chang.

&

Thi nghiém véi mdt vai lva chon nay, vi du. hién thi cac trédn ddng déat theo:
D0 18n: chi hién thj cac trédn ddng dat c6 dd 16n trén 5

Nam: chi ra nhitng tran déng dat c6 do I6n trén 5

Chi ra céac tran dong dat theo d6 sau cua ching

Péng ban dd diém Earthquakes_country lai

Doi khi, danh gia thong tin trong bang thudc tinh tét han trong ban do.

&

M@ bang Earthquakes_country.

Nh&p chudt vao biéu tugng biéu d6. Lua chon cdt Nam - Year cho truc X va Do
I6n - Magnitude cho truc Y.

Tai sao nam 1987 khac nhiéu so véi nhirng nam con lai?

Hién thi dd sau ddi nghich vai dd 16n

Th& nghiém nhiéu han véi cac bi€u dd nay

Ddéng clra sb biéu d6

Xac dinh khoang cach tif tam chan dén RiskCity

MOt khia canh quan trong can phai hiéu dé xac dinh Gia tdc mat dat

dinh PGA cua cac tran dong dat la khoang cach cua nhitng tran dong dat trong qua
kh( dén RiskCity. D€ danh gid dudc ching ta sé thuc hién mdt ban dd khoang céch
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tlr trung tam cua RiskCity, va tinh toan mdi mét tran ddong dat trong danh sach xa
bao nhiéu tUr thanh phd.

M& mét ban dé diém
bang mét bang: Co thé
m& mot ban dd diém
bang mét bang vi né
dwa trén mét danh sach
toa dd, mdi mot diém voi
moét nhan dang riéng.
Piéu nay cho phép
chung ta thwc hién cac
phép tinh dac biét. Diéu
ma chung ta dang tinh
toan tai day la khoang
cach t&r m6i mot diém
dén RiskCity bang cach
dwa gia tri khoang cach
t» badn d6 Khodng cach
cho méi modt diém.
Chung ta thuc hién bang
Iénh:

Mapvalue

N6 doc tr ban dd
khoang cach, s&r dung
théng tin toa d6. Lay két
quéd nhan vo&i 10° dé
chuyén tlr mét sang
kilomet.

&

e Raster héa ban dd diém City_center. SU dung chu giai dia
chat georeference va s dung kich ¢ diém 20.

e Ban d6 dudc tao ra sé bao gobm 20x20 pixel vGi trung tam
thanh ph6 va ving con lai khong xac dinh.

e Chay chudng trinh khoang cach trén ban do raster
City_center. Dat tén ban do dau ra: Distance. SU dung
do chinh xac la 1.

e Hién thi danh sach Pong dét trén dinh clia ban d6 khoang
cach. Bay gid ban c6é thé doc moi mot trdn dong dat cach
RiskCity bao xa.

e Dong clra sd ban db.

Budc ti€p theo la ching ta s€ doc céc gia tri khoang cach cua
dong dat dén RiskCity dGi véi moi mot tran dong dat trong
danh muc. Chung ta thuc hién diéu nay bang cach s dung mot
dac diém ddc biét clia ILWIS.

&

e Kich chudt phai trén ban dé diém Earthquakes_country,
va chon Open as table. Chac chan la ban Iua chon dong Iénh
trong menu view

e Trong dong Iénh, gb:

Distance=(mapvalue(distance,coordinate))/1000

e Dam bao viéc st dung dd chinh xac bang 1 (chung ta chi
muodn biét khoang cach véi d6 chinh xac la 1km). Nhu ban thay
nhiéu tran dong dat trong danh muc ndm ngoai qudc gia va
chiing khong c6 khoang céach.

e Dong bang ban d6 diém va mé bang Earthquakes_country.
Hay nhadp cdt khoang cach tir ban dé diém trong bang.

e Tao ra mdt s¢ dd Khoang céach - Pd I8n. Ban co thé két luédn
dugc gi?

Udc tinh quan hé Log N (M) = a- b M

Trong bai tdp nay ban cling c6 thé sir dung danh muc ddng dat dé udc tinh
guan hé Log N (M) = a- b M. N(M) la s6 tran déng dat xay ra trong ving trong mot
thdi gian cho trudc vdi d6 I6n (M) I16n hon hay bang M. a va b 1a hdng s6 da xac

dinh.

&

e M3 bang Earthquakes_country. Trat tu bang dua theo c6t PO I18n, theo th( tu
tang (bang cach chon Columns, Sort) ti menu. Ban sé thdy c6 nhiéu ban ghi khdong c6 do
I&n. Chang ta khéng thé s dung ching trong phan tich.
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Bay gid ching ta phan loai D6 I16n thanh céac I8p. Do I16n tir mot gia tri cot va
ching ta mubn phan loai thanh I6p chu yéu, ching ta sé s dung moét ving
I8p/nhdm cho diéu dé. Vung/nhém dudc goi Magnitude_class.

&

M3 vung Magnitude_class va xem phuong phap phan loai dudc st dung
e Phan loai d6 I8n st dung viing Magnitude_class. Ban c6 thé s dung céng thic:
Magn_class = CLFY(magnitude, Magnitude_class)

e Chling ta sé tinh bao nhiéu tran dong dat coé trong moi I8p. SU dung COt
Aggregate. Lua chon cOt Magn_class, chon aggregate: Count, luya chon
Magn_class. Chon bang dau ra: Magnitude_class, va cot dau ra: number

e DOng bang Earthquakes_ country, va md bang Magnitude_ class ma ban vua

lam.

Bao nhiéu ban ghi khéng c6 d6 16n?
Tong soO cac ban ghi trong bang la bao nhiéu?
Dadi véi viéc tinh toan chiing ta chi mudn lam viéc véi cac ban ghi cé do I6n.

&

e MG bang Magnitude_class. Thay d6i thi céng gia tri trong ban ghi ma khéng c6
dod I6n (No_data) vé 0. Dau tién ban phai pha su phu thudc cla cot.

e Thém mot cOt Magnitude (gia tri, 1 decimal) va dua ra cho moi I6p mot Magnitude
I&n nhat.

e Khi chiing ta mudn tinh tich Ily tUr cao t&i thap va khong dao chiéu, chiing ta can
lam mot cét Order, béng cach nay chung ta c6 thé dat th tu bang chdm haon.
Order:=9.0-Number.

e S3p x&p th( tu bang (Column, Sort) theo cdt Order, d& né sép theo thr tu tir dd
I6n cao dén do I16n thap.

e Bay gid, tinh toan tich Iliy s6 tran dong dat c6 Magnitude c6 dinh hoac I8n han. Su
dung Column, Cumulaitve, Iua chon c6t Number, va sap xép theo cdt Order. Dat tén
cho cOt dau ra: N.

e Bay gi¥ ban c6 thé th8y s6 lugng cac trdn dong dat cé dd Idn nhat dinh hodc I6n
haon. Tinh todn logN: LogN = log(N)

e Hién thi c6t Magnitude trén truc X va LogN trén truc Y. Tinh toan hinh vuéng vira
t6i thi€u s dung mot ham da thirc véi hai diéu kién

e Ban c6 thé c6 két ludn gi vé hai gia tri a va b? va ca vé su vira van clia dudng
cong?

e DPodng clra sé ban dd va bang.

CHU Y: Ban c6 thé cé bi€u d6 hay hon néu khéng lam tron d6 18n thdp. Ban ciling c6 thé
thuc hién phan tich tan s6 do I6n trong mot bang, la mot bai tap lién quan dén Giao trinh
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Hinh: bang két qua tinh toan BJ 1n-Tan xuat

Danh cho ngugi dung ILWIS nang cao
Viéc tinh todn D0 I6n — Tan xudt ma ching ta vira tinh toan dua trén danh
muc dong dat cho toan bd qudc gia. Trong nghién clu tai bién dong dat thuc t€,
can phai chia nho khu vuc thanh mot lugng cac vung kién tao dia chan, va tinh
toan mdi quan hé Do I6n — tan xudt déi v8i moéi mét vung.
Cac vung dugc dua ra trong bai nay, cling san cé trong ban db polygon

Seismic_zones.

1] | number Hagnitude order #> i} logh
7.5 to 8.0 5 8.0 1.0 5 0.63
7.0_to_7.5 3 7.5 1.5 8 0.90
6.5 to 7.0 16 7.0 2.0 24 1.38
6.0 to_6.5 25 6.5 2.5 49 1.69
5.5 to_6.0 69 6.0 3.0 118 2.07
5.0 to 5.5 183 5.5 3.5 301 2.47
4.5 to 5.0 768 5.0 4.0 1069 3.02
4.0 to 4.5 1118 4.5 4.5 2187 3.33
3.5 to 4.0 363 4.0 5.0 2550 3.40
3.0 to 3.5 67 3.5 5.5 2617 3.41
2.5 to_3.0 36 3.0 6.0 2653 3.42
2.0 to 2.5 10 2.5 6.5 2663 3.42
< 2.0 2 2.0 7.0 2665 3.42
NO data 0 ?| ? 0
|
Min 0 2.0 1.0 0 0.89
Max 1118 8.0| 7.0 2665 3.42
Avy 190 5.0] 4.0 1208 2.51
StD 341 1.9/ 1.9 1246 1.04
Surn 2665 5.0 52.0 16508 32.69
i

&

e Trich cac tran dong dat ra tUr earthquake_catalog & trong moét ving. Tao céac file

riéng biét.

e SU dung phudng phap dudc mo ta & trén dé tach mdi quan hé Pd I6n — Tan xuét
dGi v@i cac vung khac nhau.

MOt khi phan nay dudc hoan thanh thi chiing ta cé thé cé thdng tin vé mdi quan hé
do I8n — tan xuat cho nhirng vung dia chan kién tao khac nhau. Budc ti€p theo la
udc tinh PGA sUf dung dudng cong tat dan.
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Phan 2: Udc tinh PGA trong da tai RiskCity ddi v&i cac tran déng dat khac
nhau trong danh muc.

Thai gian du kién: 2 gid

Poi tugng:
- Viéc udc tinh PGA trong da tai RiskCity cho nhirng trén dong dat
khac nhau trong catalog
- Ung dung cac ham tat dan khac nhau va danh gia su khac biét
cua chung.

Bay gid chung ta biét rang ddi vdi cac bién c¢6 dong dat trong danh muc
khoang cach dén RiskCity, cling nhu dé I16n va d6 sau (chi déi véi cac tran déng dat
nay cé théng tin san cd), ching ta cé thé thuc hién mét udc tinh vé Gia téc mat dat
cuc dai PGA trong da tai RiskCity nhu la mot két qua cua hién tugng nay. Cac thong
s& dau vao cho kich ban déng dat la vi tri, d6 sau, do Idn va thdi diém xay ra (gid
trong ngay hoac dén khi bi€n c6 xay ra) (xem hinh dudi day)

Camparis on of atte nuation curves (M=T7)
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Fault distance (km)
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Hinh: Bén trdi: su biéu thi cAc muc chinh dugc dung trong phan tich ddng dat.
Bén phai: Mot vai vi du vé ham tat dan, vé khoang cach dén dut gay vdi PGA

MGi quan hé gilra PGA, khoang cach tam chan ngoai hoac chan tiéu va Do 16n cé
thé dugdc udc tinh bdng cach s dung mdt ham tat dan attenuation function.
MOt ham tat dan dua ra mdi quan hé gilta Gia tdc mat dat cuc dai PGA, va mot s6
lugng cac tac nhan lién quan dén khoang cach cua khu vuc dén dong dat, do sau
clia dong dat va doi khi co su hién dién clia dat hodc da. Cac ham tat dan cé dudgc
tir phép phan tich th6ng ké mot s6 lugng 18n clia cac ban ghi chuyén déng manh
mé tU cac tram khac nhau phan bé khoang cach khac nhau, déi vdi cung mot bién
c6 dong dat. Loai cua déng dat rat quan trong (vi du. dong dat néng hodc sau) va
thié€t 1&4p cdu truc (cac ham khac nhau cho su giam doéng dat, dit gay trw ot bang
va dong dat nong )
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Trong phuong phap RADIUS, PGA c6 thé dudc tinh toan s dung mdt trong
ba céng thic tat dan; Joyner & Boore (1981), Campbell (1981) or Fukushima &
Tanaka (1990). Xem bang dudi day.

Table 3 --- Attenuation Equations

AttnlD Source Attenuation Equation
1 Jovner & Boore - 1561 PGA=1040.249"M-Log(D)-0.00255°D-1.02, D=(E*2+7 342)10.5
2 Campbell - 1981 PGA=D.0185"EXP(1. 28*My*D-1.75), D=E+0.147"EXP({D.732*M)
3 Fukushima & Tanaka - 1990 |PGA=(1040.41"M - LOG10 (R +0.032 * 1040.41*M)) - 0.0034*R + 1.30))/960
MNote: |E---Epicentral distance R-—--Hypocentral distance

The Wbl will be calculsted by the formula:
log(PGA*980)=0.30"KMMI+D.014
or MMI=110.3%{1og10{P GA=I80)0.014)
by Trifunac & Brady (1975). PGA unit is G.

Dbi vGi khu vuc nghién clu, ding cé cdc dudng cong tat dan khac dudgc
Céceres, D. and Kulhanek (2000) dua ra. M&i quan hé tdt dan dau tién dudgc
Climent et.al. (1994) dua ra tU cAc ban ghi chép chuyén déng manh mé cua El
Salvador, Nicaragua va Costa Rica vdi mdt vai ban ghi bd sung tU Guerrero,
Mexico:

In PGA = —1.687 + 0.553*M — 0.537* In R — 0.00302*R + 0.327*S

trong d6, M la momen d6 I8n, R la khoang cach chan tiéu (km) va S la hé s6
khu vuc (S = 0 dGi véi khu vuc dad va S= 1 dbi vdi khu vuc la dat). Sai s6 thudng
phan b8 véi zero trung binh va dé 1éch chudn xung quanh 0.6.

M&i quan hé tdt dan th( hai do McGuire (1976) tinh toan ddi véi bd bién phia
tay nudc My:

PGA = 472 x 10°?®*M(R+25) 3", 5(ogpcay = 0:222

Sai s8 thudng phan bd va o 1a dd lIéch chuén cla su gidam vé gia tri trung
binh zero.

M3i quan hé tat dan th& ba dudc Schnabel and Seed (1973) dung cho tay
bdc nudc My (bang 1). Cubi cung, quan hé tat dan th( tu dugc Boore et al. (1997),
tinh todn cho déng dat ndong tai mién tay Bac My:

Ln(PGA) = -1.08 + 1.036(M — 6) — 0.032(M - 6)2 - 0.798 In V(R? +8.41)+ 0.429 0 ;
In(PGA)= 0.06

Trong bai tap nay ching ta sé dung ham cua Joyner & Boore — 1981. Ham
nay la:

PGA=104(0.249*M-Log(D)-0.00255*D-1.02)
D=(EA2+7.3A2)A0.5

E = khoang cach tam chan, M = D06 I16n dong dat
Khoang cach da dudc tinh trong bai tap trudc.
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&

e M3 bang Earthquakes_country. Nhdp vdi ban d6 diém Earthquakes_country,
va doc cOt Distance.
e Tinh toan mo6t cot mdi D vdi cong thirc sau:
D=(distance™2+7.3"2)"0.5

e (DUng d6 chinh xac 0.001 va 3 decimal. PI&u chinh gia tri nay trong clra sé tinh
toan trudc khi chap nhan)

e Sau day tinh toan PGA s(r dung cong thuc:

PGA=10"(0.249*Magnitude-Log(D)-0.00255*D-1.02)

e (Dung d6 chinh xac 0.001 va 3 decimal. DI&u chinh gia tri nay trong clra sé tinh
toan trudc khi chap nhan)

e Lam mot biéu d6 va hién thi khoang cach ddi véi PGA.

e Cling hién thj cac gia tri PGA d&i vdi cac bién cd ddng dat trong ban dd va bd sung
ban d6 Khoang cach .

Cau hoi:

e Ban c6 thé két ludn dudc gi vé céac gia tri PGA dudc ki vong dua trén
danh muc cac tran déng dat?

e Nhirng gia tri nay cé thuc té€ khéng?

e Ban c6 thé két ludn dudc gi vé su hoan thién clia danh muc?

Bay gid chung ta cling tinh toan dudng cong tat dan dua trén ham duwoc Climent
dua ra (xem & trén)

&

e Tinh toan khoang cach tam chén tiéu bang céng thic:
R:=SQRT((Depth"™2)+(Distance™2))

e (DuUng d6 chinh xac 0.001 va 3 decimal. DI&u chinh gia tri nay trong clra sé tinh
toan trudc khi chap nhan)

e Tinh toan ham tat dan cua Climent:

LNPGA:= -1.687 + (0.553*Magnitude) - (0.537* In(R)) -
(0.00302*R) + (0.327*0)

e (DuUng d6 chinh xac 0.001 va 3 decimal. DI&u chinh gia tri nay trong clra sé tinh
toan trudc khi chdp nhan)

e Sau ddy s dung cong thiic sau dé tinh PGA:

PGA_Climent:=EXP(LNPGA)

e (DUng db6 chinh xac 0.001 va 3 decimal. BPIéu chinh gia tri nay trong clra sé tinh
toan trudc khi chap nhan)

e Tao mdt bi€u dd va hién thi khoang cach dgi v3i PGA. So sanh céac gia tri nay vdi
ham t&t dan trudc do cla Joyner va Boore. Ban c6 thé két ludn dudc gi?

Bai tap nang cao. Danh cho ngu@i dung ILWIS cé kinh nghiém:

e Tinh toan khoang cach chan tiéu dua trén khoang cach tan chan va do
sau cua né. bat tén la: R

e CG0 gang thuc hién cac ham tdt dan khac dugc dua ra & trén.

e So sanh su khac nhau.
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Phan 3: Thanh lIap ban d6 PGA cho RiskCity

Thei gian du kién: 2 gic
Poi tuong:

da dé tinh toan
dai trong dat

- Hinh thanh mot ban do6 PGA cho thanh phoé
- Chuyén PGA sang MNI

- Lua chon mot kich ban dong dat, doi vdi tung gia tri PGA trong

- SUr dung théng tin dia chat bé mat dé xac dinh pham vi khuéch

Ngoai danh muc ddng d&t con thi€u sot, ching ta cé thé dung mdt ngudn
khac cla théng tin, cu thé la k&t qua clia Chudng tinh danh gia tai bi én dia chan
toan cau. Chudng tinh dénh gia tai bién dia chan toan cau (GSHAP) dugc bat dau
tlr ndm 1992 bdi Chuong trinh thach quyén qudc té (ILP) véi su’ ho trg clia HOi ddng
qudc té cac lién doan khoa hoc (ICSU), va dudc xac nhan la mét chudng tAnh biéu
dudng trong khung chudng trinh cta Thap ki quéc té vé giam nhe thién tai cla Lién
hiép qudc (UN/IDNDR). D€ giam nhe rui ro lién quan dén su tai xudt hién cla ddng
dat, GSHAP dé xudéng hé toa db6 vung, cach ti€p can thOng nhat véi danh gia tai
bi€n dia chan, cac Igi ich cd ban dudc cai thién cac danh gid qudc gia va vang mién
cho tai bién dia chdn, dugc cac nha ra quyét dinh qudc gia va K su s dung dé€ lap
ké hoach sUr dung dat va nang cao thi€t ké va xay dung nha clra. Cac bao cao khu
vuc, cac bao céo, tom tat va ban dd dia chdn hang ndm clia GSHAP, cac ddi ngudn
va tai bién dia chan déu trén trang web clia GSHAP http://seismo.ethz.ch/GSHAP/ .
Chung ta ciing cé thé sir dung thdng tin dugc dua ra bdi nghién clu sau:

Céaceres, D. and Kulhanek, O. (2000) Seismic Hazard of Honduras. Natural Hazards
22: 49—69, 2000.

Duya trén cong trinh nay chdng ta sé sUf dung céc gia tri PGA cho RiskCity :

Chu ki 13p lai PGA
100 nam 0.2g
475 nam 0.4g

Trong bai tap nay ching ta sé€ tinh toan véi mot kich ban dong dat vdi do
I6n 7.7 xay ra tai khoang cach la 80km tir trung tam thanh phd, véi d6 sau tam
chan la 30km.

e Tinh toan gia tri PGA tuong tu dGi vai kich ban nay, stif dung céng thlc sau:
D=(distance™2+7.3"2)"N0.5
PGA=10"(0.249*M-Log(D)-0.00255*D-1.02)

Bai tap RiskCity 3E - 11



http://seismo.ethz.ch/GSHAP/�

Nghién cu thir nghiém RiskCity: GIS danh cho danh gia rai ro da tai bién

Su khuéch dai trong dat

Su khuéch dai trong dat dugc udc tinh bang két qua cla céc budc trudc do,
dudc két hgp véi mot ban do don gian vé cac loai dat. BGi v8i moi loai dat gia tri
khuéch dai chung tir bang dudi day sé dudc st dung (cac gia tri dudc tinh dua theo
phuong phap RADIUS). Ban ciing sé quyét dinh ap dung cac gia tri nay, sau khi ban
bac.

Bang — Cac loai dat

Ma Mo ta Thtra s6 khuéch dai
0 Khéng rd 1.00

1 Da cling 0.55

2 Da mém 0.70

3 Dat trung binh 1.00

4 Dat mém 1.30

Théng tin vé& dit c6 thé dugc |18y tir ban d6 Pia chat (dudc goi la cac don vi
Dia chat).

&

dai

Raster hoa ban d6 Thach hoc Lithology. SUf dung chu gidi dia chdt Somewhere
e Tao mot bang thudbc tinh cho ban do6, va boé sung mot cot cho cac gia tri khuéch
i.
e Xac dinh mbi mét dan vi thach hoc sé 1a gia tri khuéch dai tir bang & trén
e Phan lai cac dan vi dia chat v@i cac thira s6 khuéch dai, va dat tén ban do la:

Amplification_factor

do

e Nhan ban do khuéch dai vdi gia tri PGA ma ban thu dudc tir budc trudc dd. Goi ban

la: PGA

Chu y:
biéu dang dugc dé cap & day la phudng phap nay la phuong phap don gian,
va c6 nhiéu nhugc diém: )

e Gia tdc dong dat khdng nén dudc biéu dién nhu mot gia tri PGA dan 1&, bdi vi
tan sb tu nhién cua nha ctlra vdi s6 lugng san khac nhau, nén dudc lién quan
téi gia t6c trong cac tin s6 cu thé, dé co thé gay nén su cdng hudng nha
clra. Nhu quy t3c kinh nghiém, tan s cua cdng hudng nha clra cé thé dudc
tinh v3i céng thirc: f = 10/N (trong dé N = s8 tadng). Vi thé phan (’ng phd
nén dugc s dung thay cho céac gia tri PGA dan |é.

e Cac thira s6 khuéch dai trong bang chi la chi s6 th6é. Ngoai loai vat liéu, no
con la d6 day cua dat, déng mot vai tro quan trong trong su’ khuéch dai.
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Chuyé&n PGA sang MNI
P& chuyén cac gia tri Gia tdc mat dat cuc dai sang Cudng dd Mercalli stra ddi,
ma&i quan hé chung cua Trifunac & Brady (1975) dugc s dung:
MMI=1/0.3*(log10(PGA*980)-0.014)

Trifunac & Brady (1975)

1. 00 7

PGA(g)
o=
=
[l

0 01

&=

e Tao mdt cdng thic trong Mapcalc (st dung dong Iénh) dGi v3i viéc chuyén tir PGA
sang MNI va ap dung diéu nay cho ban d6 PGA dudgc tinh bén trén. Dat tén ban d6 dau
ra la: MNI

e Phan loai ban d6 MNI thanh cac I6p cua 1 don vi (vi du. tor 0.5-1.5 1a1ép 1, v.v)
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Bai tap Iua chon: Phan vung vi mo dong dat s dung bé day Iép phu

Thai gian du kién: 2 gid

Doi tugng:
- Tinh toan tan so tu nhién cua dat tai RiskCity.
- Lién hé diéu nay vdi tan s6 tu nhién cla nha cua
- Phan vung doi vdi cac cao do nha clra khac nhau.

MOt tdc nhan quan trong trong viéc phan Ung cua I8p dudi bé mat doi véi mot tran
dong dat la tang dat mém hoac chiéu day I8p phu. Cac tram tich dat mém cé tan s6
tu nhién nhat dinh phu thubc chd yéu vao dac tinh bén trong cta né (d6 ciing va doé
bén) va chiéu day cla né. Chuyén ddng mat d&t manh mé tai bé mat thudng la két
qua tU thuc t€ la tang ddt mém bat dau cdng hudng tai tan s6 tu nhién cua chang
dudi &nh hudng cua dong dat.

Bai tdp nay chl’ng minh tang d&t hodc bé day I18p phl c6 thé dugc si dung nhu thé
nao dé& phac hoa cac khu vuc sé& trai qua su khuéch tan mat dat rong 16n tai tan sé
cu thé ma né tuong dudng véi tan s6 tu nhién cua cac dang nha clra nhat dinh.
Theo cach nay phan ving vi mé ban dd dia chdn cé thé dudc lam cho cac dang nha
clra khac nhau, chu yéu dua trén ban doé bé day I8p phu.

Tinh toan phan &*rng cua bé mat va tai bién dia chan
Tinh toan cac dac tinh khu vuc theo giai doan - characteristic site
periods-cua I8p phu

Budc nay s€ tinh toan dac tinh khu vuc theo giai doan trén cd s ban do bé day
cla dat va cac dac diém I3p phu dudc giad sur khac nhau.

&

e Hay doc cac box ly thuyét sau day
e Hay tinh toan ddc tinh khu vuc theo giai doan - characteristic site period bang céach
st dung MapcCalc cua ban d6 do day I6p pha (Soildepth) cho hai diéu kién dat khac nhau
dya trén cong thirc 3:
V.

= S
° 4H
e Tinh toadn mot ban do raster T250 v@i ddc tinh khu vuc theo giai doan cho mot van
tdc song cét trung binh (V3) 1a 250 m/s (ddt mém).
e Tinh toan mot ban do6 raster T500 vdi dac tinh khu vuc theo giai doan cho mot van
tdc song cat trung binh (V3) 1a 500 m/s (dat c’ng).
e Hay suy tinh su khac biét nao clia cac ban do khu vuc theo giai doan khac nhau vé
mat tai bién ddi v&i cac dang nha clra khac nhau, vi du. nha cao tang véi nha thap
tang?
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Ly thuyét

Anh hudng nén dat mém )
Khi séng dia chat di chuyén tir ngudn clia né dén mat dat, phan dau tién cua dudng dan
cua song la di trong da. Phan cudi, thudng khéng I6n hon hang chuc mét, dudc di xuyén
qua dat nam trén da gbc. Diéu nay dudc nhén ra rdt sém vao nam 350 TCN bdi Aristot
mot nha khoa hoc ngudi Hy Lap, 6ng cho rdng rung ddng trong nén dat mém nhiéu han
la trong da ciing trong mot tran dong dat.

Gia s8 cudng dd dudc tao nén do anh hudng nay déi khi cé thé I6n gép 2-3 Ian trong
thang cudng do Mercalli (Bard, 1994). Bdi cac khu vuc dan cu rong I8n thuGng phan bo
doc theo hoac gan mién dat mau md, thudng cé ngudn gbc bdi tich hodc nui Ira, loai khu
vuc nhu thé nay anh hudng to I6n dén danh gid tai bi€én dong dat trén toan thé gidi.

Su khuéch tan trong dat mém

Hién tugng cd ban chiu trach nhiém cho viéc khuéch tan van dong trong céac tang tram
tich mém la viéc bay cac than séng trong vat li€éu mém. Diéu nay dudc su tudng phan tré
khang gilta tram tich mém va da gbc. Trd khang cua vat liéu dudc xac dinh la:

I = V.7 [1]

trong do:

| = Tr& khang, kg/m?.s

Vs = van téc séng cat. m/s

y = khéi lugng thé tich, kg/m®

Van téc séng cat 1a mot théng s6 hét slic quan trong trong ki thuét ddng dat. Bang truc
giac, yéu t6 nay c6 thé hi€u rang mot loai dat bén va chat ( hodc dat vdi van tSc séng cat
cao) hoat ddng khac biét dudgi su rung lac do déng dat. Van téc séng con phu thubc vao
module tdng bién dang cla dit. Module bién dang cé thé dudgc xac dinh trong diéu kién
phong thi nghiém va moét vai méi quan hé ly thuyét va thuc nghiém ton tai gilra van téc
song cat va module bién dang.

Gmax = V-Vs~ [2]
trong do:

y = kh@&i lugng thé tich, kg/cm?®

Vs = van téc séng cét, m/s

Su tuong phan trong tréd khang xac dinh téng ndng lugng séng dudc phan xa khi séng dia
chdn qua mét ranh gidi I6p noi ma déc tinh vét liéu thay déi. Diéu nay dudgc cong thirc
cua Zoeppritz (Drijkoningen, 2000) dua ra:

R = (I2-11)/( 12+1y) [3] Tranamihes vive
trong do, R la hé s6 phan xa T
1Y
Souncery
it I 1
Incdert wave Retociod mave

Hinh anh nang lugng phan xa va truyén qua
tai ranh gidi I16p
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Bang viéc st dung mot vai gia tri tiéu chudn ddi véi da (y = 2700 kgm™, Vs = 1000 ms™)va
dat (y= 1750 kgm™.V; = 1000 ms™), c6 thé két ludn réng dbi véi mét séng di qua ranh gii
gilta dat mém va da gbc gan 50% nang lugng cua soéng bi phan xa. Tai bé mat, tat ca nang
lugng dugc phan xa bdi trong khéng khi van téc séng cét la bang 0.

Trén bay, su giao thoa clia song bat dau xay ra. Ngoai séng ban dau, cac séng phan xa ciing
trd thanh ngudn cho su' van dong. Khi nhin vao nhifng cau trdc I6p ndm ngang, van dé don
gian hda d6i vdi cdu tric 1 chiéu, két hdp véi bay sbng ma né di chuyén Ién va xudng trong
I6p bé mat mém. Khi su giam doan cham xay ra trén bé mat, séng mat cling bi anh hudng,
va lam cho tinh huéng trd nén voé cung phuc tap.

Cac séng bi bay giao thoa, tao nén su khuéch tan ciu tric chuyén ddng va cong hudng. Su
cdng hudng xay ra khi dinh séng triing nhau, 1a do su b8 sung bién d6 va bién dd chuyén
dong cang I6n gay ra bdgi nhitng séng nay. Su cong hudng khéng xay ra véi mot tan s cu
thé, nhung tai mot vai trudng hdp, tao nén cac dang cdng hudng khu vuc va vat chit cu thé.
Cac thuat toan ndm sau dudc gidi thich bén dudi (tir: Kramer, 1996):

Phé céng hudng cho dat &m ddng nhét trén da cliing sé giéng nhu hinh dusi day.

12
16
6 | /;um
/' 20%

Amplification factor

0 5 10 15 20
kH

Hinh &nh phé cdng hudng d6i v&i d&t &m ddng nhét trén da ciing (Kramer: 1996)

Trong khi bién dé bié€n ddi véi d6 dm, thi tan s6 tu nhién khdng nhu vdy. Téan s8 tu nhién
cua dat tram tich dugc dua ra nhu sau:

(Ve
0~ 4H (cd ban)
trong do:

fo , f, = tan sO cla dinh dau tién va dinh th{ n, Hz

Vs = van téc séng cat, m/s

H = bé day cua I6p dat mém, m

Nhu ban cé thé thdy trong hinh 4.3.2, cac dinh khuéch tan co kich thudc gidm nhanh
chéng do d&t 8m. BGi chinh diéu nay, su khuéch tan quan trong nhit xay ra tai tan s co
ban. Tan sb cd ban hoac dac tinh khu vuc theo giai doan co lién quan dua ra mét chi s6 hitu
dung clia tan s6 hoac chu ki rung ma tai dé su’ khuéch tan quan trong nhat ki vong sé dat dudc.
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Chuyén ddéng bé mat

Khi Ién dén bé mat, séng dia chdn gay ra mot chuyén ddng rung l3c tai bé mat
nay. Khia canh quan trong nhéat clia chuyén ddng nay la gia t6c. Khi mdt cdu tric phai
chiu mét gia téc nhat dinh, diéu do sé tao ra luc xay ra trén cau truc dé. Dac tinh vat ly
dang sau hién tugng nay dudgc giai thich rdt don gian bdi dinh luat 2 clia Newton:

F=m.a [5]
trong do:

F = luc, Newton — N

m = khéi lugng vat thé, kg

a = gia t6c ma ddi tugng bi tac dung, m/s?

Khi khéi lugng clia vat thé khong déi, Iuc tac dung lén né la thanh phan truc tiép
gay ra gia toc, tao nén mot théng s6 quan trong nhat trong nghién clfu phan ving vi mo.

Bén canh gia t6c, tan s6 ma tai d6 gia téc xudt hién la mét thudc tinh khac cua
chuyé&n déng bé mat ma nd la diéu quan trong gay nén nhifng thiét hai vé cdu tric. Moi
mot vat thé déu c6 mot tan s6 tu nhién chung clia chiung (fy , dugc xac dinh chu yéu bdi
do cing (k) va khaéi lugng (M). Mot mdbi quan hé dugc dua ra trong phudng trinh sau:

1 |k

" 2r\M 61

Thong thudng, mot téa nha cao c6d 0 ciing thap han (mém déo hon) moét toa nha
nhd hon va mét tda nha cao rd rang la ndng hon mot tda nha nhd. Bang truc quan, cling
th8y dudc phuong trinh trudc, ching ta c6 thé thiy cac tda nha cao hon thudng cé tan sb
ty nhién thap hon nhitng toa nha thap tang.

DE& xac dinh tan s8 ddc trung chinh xac cia mét ddi tugng 1a mot diéu rat phic
tap, va vi th€ Hoi nghi qulc té cla cac nha xay dung da dua ra thao ludn mot vai quy tac
kinh nghiém dé udc tinh yéu t6 ndy. Phudng phap phé bién nhat dang dudc st dung hién
nay, thong qua thiét ké nguyén ban cho cac khung chiu udén va khong ap dung cho
bétong va cong trinh né, la: 10

T=0,1N hoac f :W (Day, 2001)

trong do, N la viét tat clia sd lugng tdng cia moét tda nha, va T va fy lan lugt co
nghia la chu ki tinh bang giay va tan s6 tu nhién bang Hz.

Bai tap RiskCity 3E - 17




Nghién cu thir nghiém RiskCity: GIS danh cho danh gia rai ro da tai bién

Phan tich phé phan hoi

Nhu da dé cap, tan s6 ma tai day gia s6 nhat dinh xuat hién la mét tadc nhan quan
trong trong phan tich chuyén déng bé mat. D& cé dugc mdt y tudng hay vé tai bién dia
chén do chuyén ddng bé mat gay ra, phan hodi bé& mat cé thé dudc vé cung vdi tan sd, tao
nén mot bi€u d6 dugc dua ra trong hinh dudi day.

Freguaxy

Hinh. Tdn sé phu thudc gia tdc phd két hop vdi gia téc 6n dinh
I6n nhat cua mot toan nha

C6 thé th8y trong hinh, rli ro sdp d6 clia mdt tda nha cé kha ndng chdng dd gia toc 1én
dén cuc dai Amax , phu thudc vao tan s6 ma tai dé cac rung ddng xay ra. Phd phan hdi tré
thanh moét tac nhan quan trong, né thudng la mot yéu té then chot trong bat ki nghién
clfu phan ving vi moé nao.

Phan loai dac tinh khu vuc theo giai doan trong ban dé phan ving tai bién

N€u chu ki tu nhién cia mot tdoa nha wong Ung vdi chu ki tu nhién cua I8p
phu tai khu vuc dé, th toa nha nay sé phai chiu thiét hai I6n do tai bién gay ra.
biéu nay cd dudc do gia toc mat dat I16n la két qua cua su cong hudng trong dat.

&

e Dua trén phudng trinh 7, va ban d6 cao d6 cua thanh pho (Altitude_dif), hay tinh
toan mot ban d6 vdi cac tan sO tu nhién cla nha clra. Dat tén ban d6: Building_freq.

e Tao moOt mién I8p (I6p Building) trén cc sé bang nay.

e Phan loai lai cac ban d6 T250 va T500 (st dung: Slicing) lan lugt thanh cac ban do
raster T250 class, T500_class. So sanh chung véi ban do Building_freq. Trong nhirng khu
vuc do, khu vuc nao dudc ki vong chiu cong hudng?
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Bang 1

LSp Building N max Mo ta Chukity | Tan so tu
nhién (s) nhién (Hz)

I 1 Nha daon tang

T 2 Nha don ho

i 5 Van phong, toa nha can ho

v 20 Siéu thi, bénh vién

Vv >10 Cac toa nha cao tang

.
e So sanh hai ban d6 dudc phan loai. D6 c6 phai la diéu ban mudn khéng?Két luan
cua ban la gi?
e Dang théng tin bd sung nao ban can dung dé thuc hién mot danh gia rudi ro dua
trén cd sd phan vung tai bién nay?

Tai liéu tham khao

. Bard, P. 1994. Local effects of strong ground motion: Basic physical
phenomena and estimation methods for microzoning studies. Laboratoire
Central de Ponts-et-Chausees and Observatoire de Grenoble.

. Day, R.W. 2001. Geotechnical Earthquake Engineering Handbook. McGraw-
Hill, 700 pp.

. Kramer, S.L. 1996. Geotechnical Earthquake Engineering. Prentice Hall,
Upper Saddle River, New Yersey 07458. 653 pp.
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Bai tap 3V. M6 hinh héa x6i mon tram tich dong vun nui Ifra trén
dinh Pinatubo.

Th@i gian du kién: 4-5 giG
Dir liéu: exercise0O3v
Doi tuong: Bai tap nay giai quyét viéc danh gia su x6i mon tu tram tich dong
vun ndi Ira trén Dinh Pinatubo, Philipin, & phun trao vao nam 1991 va tao ra mot
lugng tram tihc ndi Ia cua tro bui néng, day dén 200 mét. Trong nhiéu nam sau khi
phun trao, lugng mua I8n trong khu vuc da gay nén hién tugng x6i mon I6n va dan tdi
hang loat dong bun ndi Itra. DI liéu tUr bai tdp nay dudc Art Daag cung cap, tUf Hoc vién
NUi I&ra va Dia chan Philipin (PHIVOLCS), 6ng @& th uc hién nghién clu thac si vé chu dé
nay.

Cao sé ly thuyét

Dinh Pinatubo nam trén dao Luzon, cach thd dé Manila khoang 80km vé phia
Dong Bac. Nui Iira nay, theo phuong phap dinh tudi K-Ar x8p xi 1.1 triéu ndm tudi, va
véi phuang phéap dinh tu8i C14 tré nhit khodng £ 400 nam BP?, la nui Ira tré nhat
trong didy Zambales va trong vanh dai nui Ifa mién Tay Luzon.

LEGEND

DEPOSITS RESULTING
FROM THE 1991 ERUPTION

— Thickmass of stiali
depogts | 1864 (mom.)
Towns.

r
il ainary Base.
; Boads

Gl By aren of T Sncadis

Hinh 1: Khai qua vé tinh hinh sau khi phun trao cua dinh Pinatubo

! BP = Before present, day la thang thdi gian &p dung cho khao cé, dia chat v.v. Méc “present ” dwoc lay &
ngay 1/1/1950. Nghia la 1500 BP = 1500 nam trueéc 1950 = 450 nam sau CN
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e Ban do6 View3d dua ra mot cai nhin khai quat vé su x6i mon xung quanh
dinh Pinatubo. Hinh nay da dudc chudn bi t&r mé hinh s6 dia hinh ma rdng
(DTM), dan xuét tir 16 ban dd dia hinh 1:50.000

e Hién thi ban dd nay. Pong lai sau khi ban xem xong.

Dinh Pinatubo & b at dau nha tro bui vao mung 3 thang 6 nam 1991 tai 0730H, va
kéo dai lién tuc trong ba thang sau do6 cho téi khi két thic vao thang 8 nam 1991. Né
dat dinh trong suSt vu phun trdo vao ngay 15 thang 6 ndm 1991, day tro bui I&én tdi
30km phia trén miéng nui Ira. Dinh Pinatubo nam trong khu vuc mat d6 dan cu cao,
v@i hai thanh ph6 I6n la San Fernando va Angeles. Trudc vu phun trao hai can cu
quan su I6n cua My hién dién tai khu vuc (Clark Air Base, and Subic Bay Naval Base)

&

e Ban do6 Location dua ra cdi nhin khai quat vé khu vuc xung quanh dinh
Pinatubo, va tram tich la két qua vu phun trao nam 1991, cling nhu dong
tram tich ban ndi Ifra to* nam 1991 dén nam 1994.

e Hién thi ban dd nay. Chua giai c6 thé tim thdy trong ban dd Legend.

Vu phun trao ndm 1991 @& | dng dong khoang 6,83 km® dong vun nui Ifra vao
trong luu vuc séng khac nhau: O'Donell (0.6 km®), Sacobia (1.78 km®), Porac-Gumain
(0.05 km?®), Marella-Sto. Thomas (1.3 km?® and Balin-Baquero (3.1 km®). Luu vuc
sdng Sacobia, la luu vuc dudc phan tich trong nghién cliu nay, bat dau tur phia dong
miéng nuai Ia (hdy xem ban d6 vi tri) va md rong sudn dbéc xudng dudi téi khi tdi
vung dam lay triing thap Candaba (50 km vé hudng dong) va vin Manila (60km vé
phia ddng nam).

Hién tugng x6i mon hodac pha hdy nhanh chéng cua tram tich dong vun nui Ira
nam 1991 la mot trong nhitng diéu xa hodi va khoa hoc quan tdm hang dau sau vu
phun trao cua dinh Pinatubo, bdi su phun trao @ tao ra mdi den doa tdi su song va
dong bun nui Ifa c6 suc tan pha I16n vdi db 16n khung khi€p. Diéu nay ti€p tuc xay ra
trong nhirng nam sau dé. Dong bun ndi | ra tUr Pinatubo da gay ra ardp di su song va
gay thiét hai cho tai san trong khu vuc xung quanh ngon nui. Khoang 50,000 ngudi bi
dédy vao cdnh khéng nha clra va cac tac dong
gian ti€p nhu i | ut va tinh trang bi c6 lap &
anh hudng dén 1,3 triéu ngudi trong 39 thj tran
khac nhau va 4 thanh phé I6n. Khoang 1,000
kilomet vuéng dat néng nghiép mau mad dat co
rdi ro cao. Phan I6n dong bun ndi Ifa xay ra
trong suét mua mua trong thdi ki gié mua tay
nam, kéo dai tU thang 6 t&i thang 11. Lugng
mua trung binh hang nam t & 1946 mm tai phia
Pong Pinatubo, dén 3900 mm tai phia Tay. Thdi
gian kéo dai va cudng d6 mua Ién két hgp vdi

Manila Bay

Comregdor istand

Hinh 2: Géc nhin 3 chiéu cta dinh Pinatubo
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su’ xuat hién cla b&o I8n, la cac tac nhan gay ra dong bun nui Ifa pha hoai cé do 16n
cao

MASL _
1200
1100
1000
900
800

1100 ;
1000+

0 4
900 Pasig Sacobia

[ ere-eruption momphology
[ ] 1991 Pyrodastic flow depasits
B cosion after 1 rainy season
I Erosion after 2 rainy seasons
! B o0 after 3 rany seasons

600

Pasig Timbu Sacobia

VooV \

Post lahar 1991 DTM Post lahar 1992 DTM Post lahar 1993 DTM

Phuohg: phap taérvat cat ngang chi ra ti€n trinh x6i mon nhanh chéng cua tram tich
dong vun nai Ira; Hinh & dudi: cac mé hinh DEM cho cac giai doan khac nhau dugc sur
dunga trona bai tap nay
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D4i tugng chinh cua bai tdp nay 1a danh gid nhitng bién d6i dia mao trong Iuu
vuc Sacobia trén, ngi ma @éng v un nui Ira dudc 1dng dong. Cac hoat dong sau dudc
dién ra trong sudt qua trinh khao sat:

1. Dung ti mi cac ban d6 dia mao cho tinh hudng trudc va sau phun trao, cho
dén nam 1993. Piéu nay dudc thuc hién d& danh gid cac bién ddi trong khu
vuc luu vuc va y nghia cla cac yéu to do trong viéc tao ra dong bun nui Ira.

2. Thanh 18p cac mé hinh s6 dia hinh cho mdi mdt ndm, tU do day cua dong
vun ndi Ira, va lugng x6i mon hang nam dudc tinh toan.

DE tinh toan khéi lugng trém tich dong vun nui Ilra ndm 1991 va lugng trém
tich bi x6i mon hang nam, mét ki thuat I16p pht DTM st dung GIS dugc ap dung. Daoi
v@i thu tuc nay, can xay dung cac DTM cua cac giai doan khac nhau: vi du DTM trudc
phun trao; DTM hau plini, tra lai cac tram tich yén inh c Ga dong vun nui Ifa nam
1991; mo6t DTM hdu dong bun rédm 1991; m 6t DTM héu dong bun réam 1992 va m ot
DTM hau dong bun nam 1993.

Trang thai truéc phun trao

DTM cua trang thai trudc phun trao dudc goi la Dtmpre. DTM nay dudc thanh
lap trong ILWIS sU dung cac budc sau:

e SO hda dudng dong muc (v8i khoang dong muc la 50m) tUr ban d6 dia
hinh ty Ié 1:50.000 trudc phun trao.

e NOi suy dudng dong muic dudc raster héa s dung InterpolSeg trong
ILWIS.

&

e Hién thi md hinh sé dia hinh Dtmpre bdng cach kich dup vao biéu tugng trén
ban d6 . Thay dGi viéc trinh bay vé Pseudo. Nhdp OK trong hdp hdi thoai
Display options. Ban dd s& dudc hién thi ngay trong mau pseudo, dudc kéo
gian gilra gia tri nhd nhat 140m va gia tri I6n nhat 1740.

e Di chuyén con trd trén ban d6 va nhdp chudt phai dé thdy dudc gia tri trong
ban do.

e Dodng clra s6 ban dd lai Ian nita.

Mt cach t6t hon dé thdy DTM la thanh 18p mdt anh bdng dé ddi ndi tr d8. Mot anh béng dd doi
ndi mé phong bong dugdc tao nén do anh mat trdi tir hudng dong bac. Cac sutn déc hudng vé
Péng béc s& dugc chi ra bdng mau xam sang, va sudn déc hudng vé Tay Nam thé hién bang mau
xam toi.

&

e Tinh todn mdt anh bdng d6 dia hinh cia d6 Dtmpre (luva chon Operations,
Image processing, Filter t menu chinh cua ILWIS). Hay chon tén bd loc
bédng. Dat tén ban d6 dau ra Shadpre.

e Hién thi ban dd nay trong téng mau xam. Kéo gidn ban db gilta -500 va
+500.

e Phu théng tin segment tU ban do polygon Catchpre (s dung Layer, Add
layer, Polygon map). Lua chon Info and Boundaries only, va sif dung mau doé
cho dudng bién.

e Phu thong tin segment tir ban d6 segment Drainpre. Chap nhan cac mac
dinh; hé thdng tiéu nudc s& dudc hién thji bang mau xanh.

e Khi ban di chuyén qua ban dd, va nhén chudt trai, tén cla luu vuc s& dudc
hién thi.
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Hé théng sOng trudc phun trao trong khu vuc nghién clfu bao gém hai hé thGng séng
chinh: Sacobia va Pasig. Luu vuc song Idn nhat la sbng Sacobia dugc chia thanh cac
phu lvu: Bac Sacobia thugng (9.97 km?), Nam Sacobia thugng (11.73 km?), va Ha
Sacobia (18.12 km?). Luu vuc I8n th( hai 1 Pasig va n6é bao gdm céc phu luu vuc
sau: Bucbuc (5.95 km?), Yangca (4.55 km?), Papatak (6.46 km?), and Timbu (4.94
km?). Céac luu vuc nhd khac trong khu vuc nghién cltu la Abacan (2.54 km?), Taug
(6.60 km?), and Sapangbato (5.29 km?).

it nhat 6 Ian phun trao chinh thirc dugc xac dinh théng qua lich s hoat dong cua dinh
Pinatubo cuing vdi cac giai doan ngu yén hang thé ki hay hang thién nién ki. Vu phun
trao tré nhat, trudc bién c6 ndm 1991, cd tubi l1a 40070 ndm BP. Lan phun trao
manh nhit dudc dinh tudi la & x dy ra trong giai doan giltra 30,390+890 va 35,000
nam BP.

Lan phun trao kich phat nay da tao ra mot dong vun nui Ira dang quat réng khap trén
phia dong cua nai Ira
chifm moét dién tich

Pre eruption Geomorphology B 7N A rdng gap 5 l3n tram

Slightly dissected PF fan[ | Moderately dissected PF . R P
Original PF fan surface [ | Steep slopes inPF tich dOﬂg vun nui lua

Highly dissected fan 1 [l Lehar terraces ._ £y LY nam 1991. Céac trdm

] Highly dissected fan 2 [ IFloodplain g : p : , o~ PR
Main watershed boundary — Sub-watershed boundary £ P g tich giong vdi cac quat

7155

rong 16n két thanh mot
khéi rong 16n dat dén
20km vé phia dong cua
nui Ira. Cac tram tich
nay tuy thudc vao muc
dé x6i mon cao dudc
minh hoa bdng cac cédu
trac ranh cat sau phic
tap tai cac Iluu vuc
Sapangtabo ha, Taug
va Timbu. Céac tram
tich dong vun nui Ifa
bén vitng mdt phan dé
vao cac phu luu vuc song cla cac séng Abacan, Sacobia va Pasig.

Dong vun nui Ira bdt ngudn trudec nam 1991 cd kha ndng x6i mon khdc liét trong mat
cat thugng Iuu dé€ lai cac thung ling sdu t &i 200m. Tai dd cao gilta 500 dén 200 m
trén muc nudc bién, trong khu vuc gilta séng Pasig va Sacobia, m{rc d6 dong vun nui
Ifa nay van cé thé dugc nhan ra, hinh thanh mot quat rdng I16n, trong luu vuc
Sapangbato thugng. Cac tram tich dong bun nui Ilfa ménh mong, rong I8n tao nén cac
dang dia hinh quat aluvi rOng I6n xung quanh nai Ira, né che phd phan I6n cac khu
vuc bén dudi va hinh thanh nén nhitng khu vuc néng nghiép mau ma.

&

e Luu ndi dung cua clra s6 map trong mot map view dat tén la Viewpr. Ddng
clra sd ban do lai.

e Raster hoa ban do polygon Catchpre si dung hé théng théng s6 tric dia
Dtmpre. Ban do nay sé dudc s dung trong cac phép phan tich ¢ sau
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Trang thai ngay sau lan phun trao nam 1991 (The situation
shortly after the 1991 eruption)

DTM cula trang thai trudc phun trao dudc goi la Dtmerp.

e Tinh toan mot anh xdm bdng dé dia hinh clia ban d6 Dtmerp va hién thi ban
do nay Ién man hinh.

e Phu segment (boundary) information tur polygon Catcherp va manh Drainerp
Luu ndi dung cla clra sé ban d6 trong mdt map view dudc goi la Viewerp.

e Hién thi cd hai map view cho giai doan trudc va sau phun trao, va so sanh
cac két qua hién thi.

Cac tram tich vun nuai Ira méi @& bao ph u
khodng 24km? va pha hly hoan toan 3 phan
nudc chinh @& lai chi cac ngon ddi cao, diéu ma
hinh thanh nén cdd &o phan biét & gilta cac
tram tich dong vun nui I&ra m@i va khong cé nét
dac biét. Quat vun nui Ira trudc phun trao trong
lUu vuc cua Sapangbato va Taug, ndi ma khong
bi che phu, da hoat dong nhu moét cai ném chia
dong vun nui Ifa thanh hai hudng: Hudng Béac
vao luu vuc thdp hon cla séng Abacan va
Sacobia va Huéng Nam vao séng
Pasig.

Post eruption Geomorphology ¥ i
[ Pyroclastic flow (PF) deposits from 1991 eruption 3 —f MOt trong nhitng anh hudng
[ | Pinatubo crater resulting from 1991 eruption 22 4 ; o > 4
—— Main watershed boundary . T &8 quan trong nhat cua sy lang
St " ; dong cac tram tich dong vun nui
Ira 1a sy bién d6i cua trang thai
thuy van. TU khi thungiihg
song trudc phun trao dudgc lap
day hoan toan, cac dong mdi da
phat trién trén phan cao nhéit
clla muc dong vun nui Ira, vGi
cac dong khac nhau tUng phan
tlr tinh trang trudc phun trao. Vi
fildmn : du dang chd y nhat la su che
: ' phu hé théng chia nudc gilra
sbng Sacobia va sbng Abacan.
Cac tram tich dong vun nai Ira
nam & phan cao nhat hé théng chia thoat nudc khoang 20m va dudc lang dong trong
phan trén luu vuc cua séng Abacan. Vi thé trong sudt va ngay sau khi phun trao, cac
dong bun nui Iira dudc tao nén tir cdn bdo Yunya khong di theo thung Illing séng trudc
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phun trao cua s6ng Sacobia ma dudc tiéu thoat qua thung [ing song Abacan, da tran
gua pha huy thanh phé Angeles.

Mot bién ddi c6t yéu khac trong hé thdng thly van da dién ra trong song Pasig,
nodi ma mat cat cla phia Bac Iuu vuc sdng Sacobia thugng trudc khi phun trao dugc
bat lai, vi th€ su md rdng cua luu vuc trudc phun trao cla séng Pasig trén dudng phan
thay. Ngi day dudc cac tram tich dong vun nui Ifa che phd day dén 80m. Haon thé
nira, hién tugng cudp dong ha luu da dién ra trong khu vuc thugng ngudn cla nhanh
Timbu, da bat vao séng Pasig chinh.

Pau tién, ban hay tinh toan cac thayd Gi trong luvu vuc dudc hinh thanh tir su
tich tu cua tram tich dong vun ndai I0ra.

&

Raster hoa ban d6 Catcherp s dung théng sé trac dia Dtmpre.

e Thuc hién phép giao hai ban d6 raster Catchpre va Catcherp. SU dung
Operations, Raster operations, Cross. Ban d6 dau tién: Catchpre, ban do th(r
hai: Catcherp. Bang dau ra: Catchpre. Nhap chon Show va OK.

e Hay xem bang giao nhau két qua. Ban thdy cac khu vuc cla bién ddi gilta hai
thdi ki, dudc hién thi theo mét vudng. Nhu ban cé thé thdy c6 mot vai su’ két
hdp V@i cac gia tri khdng xac dinh. Diéu nay dudc thuc hién bang viéc hinh
dang cla miéng nai Ira, khéng con hinh thanh mot phan cua luu vuc Sacobia
sau khi phun trao.

e D& chuyén céac gia tri nay sang kilomet vuéng, gd 1énh sau vao dong Iénh cla
bang giao nhau: Areakm2=Area/1.0E+6¢
(st dung do chinh xac cua cot dau ra la 0.001)

Dién céac gia tri vao bang 1.
e Dong toan clra s6 ban d6 va bang.

Bdng 1: Céac bién ddi cua quy mé luu vuc trudc va sau khi phun trao. Hay dién vao
bang dua vao cac két qua tu’ bang giao nhau

Sau khi phun trao

Sacobia | Pasig Abacan | Taug Sapangbato | Téng
cong

Sacobia

Pasig
Abacan
Taug

Sapangbato
Téng cdng

Trudc khi phun trao

Gi§ day ban biét dugc nhiing bién déi trong khu vuc luu vuc sau khi phun trao,
ban cling cé thé nhin dudgc khdi lugng clia dong vat liéu vun ndi Ira duge 18ng dong
trong cac luu vuc khac nhau. Néu ban xem xét mdt mat cat giao qua mot trong cac
thung [ng trong khu v uc: trang thai trudc phun trao dugc dua ra bdng ban do
Dtmpre ( dua ra dia hinh trudc phun trao). Pia hinh sau phun trao du gc dua ra bang
ban d6 Dtmerp
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dimpre

-------------------- Imerp

PF cover

Hinh: Biéu dbé mat cdt giao nhau ch/ ra trang thai sau khi phun trao

Ban c¢6 thé trir hai ban d® dé tim ra d6 day cua don vun nui Ira PF:

Pfthick=Dtmerp-Dtmpre.

Gia tri dudng trong ban do két qua chirng minh khu vuc tich tu. Gia tri am ching té
ndi miéng nui Ira dudc hinh thanh.

&

G6 cong thic sau vao dong lénh trong ctra sé chinh:
Pfthick=iff(Dtmerp-Dtmpre>0,Dtmerp-Dtmpre,0)+

Hay chdc chdn ban d6 dau ra cd dd chinh xac bang 1. Hay hién thi ban dd

nay trong mau xam va doc cac gia tri cing nhau véi cac yéu t6 do cua ban do

dau vao bang viéc nhap chudt Pixel Information.

Thuc hién giao nhau ban do6 luu vuc sau phun trao. (Catcherp) véi ban doé

Pftthick. Ban d6 dau ra dudc goi la Pferp.

Hay md& bang giao Pferp va hay nhin vao cac cot. Cot Area dua ra cho ban

khu vuc dudc chiém day tram tich dong vun ndi Ilfa cua mot bé day nhat

dinh. Ban than bé day dudc dua ra trong cét Pfthick. Dé biét dudgc khdi

lugng cua tram tich dong vun nai Ira d6i véi moi mot dé day ban phai nhan

cOt Area véi d6 day. G6 cong thic sau vao dong Iénh:

Volerp=Area*Pfthick/1.0E+6¢

Sau do6 cac gia tri dau ra tinh bang triéu mét khdi. S dung dbé chinh xéac la

0.0001

Thanh Iap mo6t bang mdi (Total) véi domain la Catchm. Trong bang nay ban

s€ két hgp cac két qua. M3 bang nay ra.

Gid day cac cot cua bang giao sé dudc két hgp vao trong bang nay. G6 céng

thlc sau vao trong dong lénh:

Volerp=aggsum(Pferp.Volerp,Pferp.Catcherp)

Piéu nay cé ngfia, tinh todn t 8ng cua cac gia tri trong cét Volerp tir bang

Pferp, va s dung cbt Catcherp la cdt bdng cach nhém dugc thuc hién. Cha y

rang c6t Catcherp c6 ciing domain (Catchm) véi ban Total

Hay nhin két qua va déng clra s6 bang lai

Gid day ban biét dugc khdi lugng dong vun ndi Ira da dugce tich tu trong mdi mot luu

vuc.
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Trang thai sau mua mua dau tién

Pia mao cla luu vuc Sacobia d thay d 8i mau chéng trong suét mua mua dau
tién, sau lan phun trao nam 1991. Do cdc con mua nang hat, dong vun nui Ida
nguyén thldy trén mat da bi x6i mon, tao ra mot loat mdc dia hinh vdi mat do ranh xoi
cao, chia cat bang cac thung Iling sau. Chi vdi mot vai thang sau phun trao, cac dong
song chinh da xoéi vao trong cac hém nui rat an tugng, 1én dén 35m.

&

e Hay tinh toan mdt anh bdng d6 dia hinh cia ban d& Dtm91 va hién thi ban
do6 nay trén man hinh

e Phu théng tin manh tUr cac ranh gidi polygon Catch91l va manh Drain91.
Luu mot map view View91l

e Hay so sanh ban do6 view két qua vGi cac ban d6 nay trong cac bai tap trudc
do.

Do su 1dng dong cla dong vun ndi I&ra va vat liéu bun nai Ilra ma dong Yangca, la mét
dong nhanh cua séng Pasig, bi chdn lai va mot hé chdn bdng dé bat dau dudc hinh
thanh

R T _ , s MOt ddc diém dia mao nghiém
GEOMORFIMOLOGY LEGEND .. J -

trong khac la su xudt hién cua
cac vu phun nd thir cdp. Cac vu
né nay la nhitng vu nd bun hoi
xay ra trong cac tram tich dong
vun nai Itra. Cac vu nd nay dudc
tao ra khi nudc vao ti€p xuc dot
ngdt vdi tram tich dong vun nai
Ifa n6éng tai chd, tao ra dong nd
ra. Cd ché hinh thanh cac vu
phun nd th(r cdp van chua dudc
hi€u mot cach day da. Tuy
nhién, ching thudng xuat hién
dong thdi va@i cac con mua Idn,
mac du trong mdt vai trudng hdp chiing cling cé thé xay ra khi mua nhé hodc khéng
cé mua. Trong cac trudng hop sau nay, cac hién tugng nay cé thé lién quan tdi dong
nudc ngdm trong dong vét liéu vun nui Ia. Cac vu né vira dén nho cling cé thé xay ra
thudng xuyén hon do su sup dé I8n hai bén thung Iing clia cac tram tich dong vun nai
Ira néng bdng phdi ra gan dd dudc tao ra trong subt su’ di chuyén qua cua dong bun
nai Ira x6i mon Moderate to minor explosions can also occur more frequently due to
large valley-side collapse of the newly exposed hot pyroclastic flow deposits produced
during the passage of erosive lahars. Hau hét cac vu phun né th(r cdp trong luu vuc
sdng Sacobia tao ra hinh ban nguyét sau cho dén miéng nui Ira det hodc ddc diém
dinh véi nén tuong d6i phang. D6 sau clia cac miéng ndi Ilra th( cdp trong pham vi tu
20 dén khoang 80m. Mt trong nhitng anh hudng cla cac vu phun né th(r cp co thé
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kich hoat cac dong vun nui Iira th( sinh. Ching c6 thé tai di chuyén mot khéi lugng
dang k& tréen mdt khoang cach 16n.

Vu né th& cdp quan trong nhit sau mua mua ndm 1991, d& x ay ra vao ngay 4 thang
4 ndm 1992 tai dudng chia nudc gilta séng Sacobia va Abacan. Cac vu né th( cap tai
khoang cach Abacan tao ra kénh han ché 2-3 km tram tich dong vun nai Ifra th(f cap
va tao nén su bat lai cua phan luu vuc trén bang séng Sacobia tao nén dong bun nui
Ira cé sic tan pha khdng 16 vao ndm 1992 trong phan ha luu da chén vii mot vai ngoi
lang va tan pha hang tram hecta dat néng nghiép. Tram tich dong vun nai Ida da
chén vui hoan toan cac cong trinh xay dung doc séng Sacobia mdi dudc xay dung. Chi
mdt phan nhd khu vuc cla dong vun nui Itra khu vuc che phu van khd rédo vé phia
Abacan, nhung phan nay sau d6 €ing b | Sacobia bat lai. Do mat mat vé lién két vai
tram tich dong vun ndai Iira sbng Abacan da ngung gay bat ki méi de doa dong bun nui
Ira d6i v@i thanh phd Angeles. Dong bun gid day chay doc theo cac dong chinh cua
sOng Sacobia va Pasig, trudc kia la quan trong nhat, vi né cé dién tich luu vuc réng
I6n nh&t vdi trAm tich dong vun nui Itra. MOt su’ bat dong quan trong khac dién ra trén
sbng Pasig, da bat lai dong cli, va lam gidm hoat déng dong bun nui Ifa qua séng
Timbu.

D3u tién ban sé tinh toan cac bién déi trong cac luu vuc cd dudc tir su tich tu cac trdm
tich dong vun nuai Iira.

&

e Raster héa polygon Catch91 st dung théng sd trac dia Dtmpre.
Thuc hién phép giao hai ban d6 raster Catcherp va Catch91l. SU dung:
Operations, Raster operations, Cross. Ban d6 dau tién: Catcherp, ban do th(
hai: Catch91. Bang dau ra: C9lerp. Chon Show va OK.

e Hay nhin vao bang giao két qua. Ban thdy cac khu vuc bién ddi gilta hai thdi
ki, hién thi bang kilimet.

e DE& chuyén cac gia tri nay sang kilomet vudng, hdy gdé vao dong Iénh cua
bang giao cong thuc sau: Areakm=Area/1.0E+6¢
S dung do chinh xac cla cot dau ra la 0.001

e Dién cac gia tri vao bang 4.2

e DPoing tét ca clra sb lai.

Badng 2: Céac bién ddi cua quy mé luu vuc sau mua mua diu tién, va ngay sau phun
trao. Hay dién vao bang sau dua theo cac két qua tu bang giao nhau

Sau mua mua dau tién nadm 1991

Sacobia | Pasig Abacan | Taug Sapangbato | Téng
cong

Sacobia

Pasig

Abacan

Taug

Sapangbato

Sau khi phun trao

Téng cdng
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Gi¥ day, ban cé thé hiéu cac bién ddi trong khu vuc Ivu vuc, sau mua mua dau tién,
ban ciling c6 thé thdy khdi lugng cla vét liéu dong vun nui Iira van con lai va khoi
lugng da bi rlra troi

Sedimentation
\
._\‘:*dtm 91 dtmpre
- alaly: . tm erp
hiiiiii R
= e s Erosion in pf
,"hi E :. 3t iy
7 Nt s Erosion in pf
s . 7 (when dim3 ] <dimpre)
Remaming pt —al

.
Erosion in other deposits

e

Hinh 3: S6 d6 mat cat giao nhau chi ra trang thai sau mua mua dau tién sau khi phun trao

Céc tinh todn dugc dua ra dudi day dé dan xuét ra do day cua vat liéu bi rira tréi:

Téng luwgng x6i mon
Ero91=iff(Dtm91<Dtmerp,Dtmerp-Dtm91,0)

X6i mon trong tram tich dong vun nui lra:

Eropf91= iff((Ero91>0)and(Dtm91=>Dtmpre),Dtmerp-
Dtm9l,iff((Ero91>=0)and(Dtm91<Dtmpre),Dtmerp-Dtmpre,0))
Xo6i mon trong cac tram tich khac:
Eroot91=iff((Ero91>0)and(Dtm9l<Dtmpre),Dtmpre-Dtm91,0)
Luogng tramtich nam 1991:
Sed9l1=iff(Dtm91>=Dtmerp,Dtm91-Dtmerp,0)

Vat liéu dong vun nui Ira con lai trong nam 1991:
Pfth91=iff(Dtm91>Dtmerp,Dtmerp-Dtmpre, iff(Dtm91<Dtmpre,0,Dtm91-
Dtmpre))

hoac

Pfth91=(Dtm91-Dtmpre)-Sed91

va chi sif dung cac gia tri duong
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e BA&t dau tinh toan tdng ludgng x6i mon sau mua mua dau tién ndm 1991.
G6 cong thic sau vao dong lénh:
Ero91=iff(Dtm9l<Dtmerp,Dtmerp-Dtm91,0)<
Hay chac rang ban d6 dau ra cé do6 chinh xac la 1

e Gid day, hay tinh toan &' gng x6i mon trong tram tich dong vun nai Ifa. G&
Iénh sau:
Eropf9l=iff((Ero91=0)and(Dtm91>=Dtmpre),Dtmerp-
Dtm91l,iff((Ero91>=0)and(Dtm9l1<Dtmpre),Dtmerp-
Dtmpre,0))
Hay chac chan ban d6 dau ra c6 dd chinh xéac bang 1.

e Ban do ti€p theo dé tinh la qua trinh x6i mon @am 1991 trong nh {ng tram
tich khac.
Hay go:
Eroot91=iff((Ero91>0)and(Dtm9l1<Dtmpre),Dtmpre-Dtm91,0)+
MOt Ian nita, d6 chinh xac dé bang 1.

e Bay gid, ban hay tinh d6 day cua tram tich nam 1991. G&:
Sed9l1=iff(DtmMm91=>=Dtmerp,Dtm91-Dtmerp,0)
D06 chinh xac bang 1.

e Cufi cung ban c6 thé tich chiéu day con lai cla tram tich dong vun nai Iira
trong nam 1991. G&:
Pfthol:=iff(Dtm91=>=Dtmerp,Dtmerp-
Dtmpre,iff(Dtm91<Dtmpre,0,Dtm91-Dtmpre))
DO chinh xac ciling la 1.

e Hay nhin vao nhiing két qua, s dung clra sd pixel infomation va ILWIS
pocket line calculator dé kiém tra cac gia tri, va dong toan bd clra sd ban do
cling nhu bang lai.

Bay gid cac ban d6 x6i mon va tram tich cia nam 1991 da dugc tinh toan. Budc ti€p
theo la thuc hién phép giao cac ban do6 véi ban do Iuu vuc sau mua mua dau tién
(Catch9l), va két hgp két qua trong mot bang Total.

&

e Thuc hién phép giao ban d6 Catch91 va ban do6 Ero91. Hay tao mot bang
giao: Ero91, va tinh toan khéi lugng x6i mon theo triéu mét khdi, trong cot
Erosion91. Hay md bang Total va tinh toan dG6i véi moi luu vuc su x6i mon
bang cach két hgp céac gia tri tir bang giao.

e Hay giao ban do Catch9l vdi ban d6 Eropf9l. Tao mét bang giao Eropf9l
va tinh toan khdéi lugng x6n mon cua dong vun theo triéu mét khéi, trong mot
cOt Erosionpf91. Hay tinh toan cac gia tri déi véi moi mot Iuu vuc trong
bang Total.

e Hay giao ban d6 Catch91 vdi ban d6 Eroor91, va theo cac tha tuc nhu trén.

e Hay giao ban do6 Catch91 vdi ban d6 Sed91, va theo cac thu tuc nhu trén.

e Hay giao ban d6 Catch91 vai ban do Pfth91, va theo cac thu tuc nhu trén.
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Sau khi hoan thanh diéu nafyu, badng Total bao gdm d&i vi mdi mot Iuu vuc
bao nhiéu bi x6i mén va bao nhiéu dudc lang dong trong ndm 1991, va bao nhiéu vat
li€u dong vun con sot lai

Trang thai sau mua mua thir hai.

Sau mua mua thi hai, cac thung liing trong khu vuc nghién cu dugc mdé réng
va sau thém dang ké so v8i ndm trudc d6. Hau hét cac thung Iling d& hinh thanh dong
riéng theo truc thung lling sau trudc phun trao trudc kia ndi ma tram tich dong vun
mdi cé dd day Idn. Diéu nay c6 thé do thém dong vun trude phun trao bén vitng chi
yéu dudc bao phu bdi cac dong vun mdi cé do day it nhat han 30m. Mot vai ranh xoi
tai Sacobia phan nao khoét sau vao tram tich truéc phun trao.

&

e Tinh todan mét anh bdéng dd dia hinh cua ban d6 Dtm92 va hién thi né Ién
man anh.

e Phu thong tin segment tU ban d6 Catch92 va Drain92. Thanh lap m6t map
view mdi View92

e So sanh két qua véi ban d6 mot nam trudc.

Céac khu vuyc thém giam di nhanh chéng do sy mé réng thung lling tai nén cua thém,
ranh x6i md rdng, va nhitng 1an phun nd th& cdp. Cac thém dbc 1ap da bat dau hinh
thanh do la két qua cla hién tugng x6i mon hai bén & dn. Trong nam 1992, cac vu
phun nd I8n xay ra tai ca hai lvu vuc Sacobia va Pasig. Sy phun né chinh da xay ra
doc theo sbng Sacobia cé dién tich 0.3km? va sau 30m. Vu phun nd nay phan bg
trong khu vuc c6 su lan sut y&u vong tron trong hinh thai trr §c phun trao, va cé thé
la khu vuc trudc kia cua cac lan phun trao th cap trudc lich sur.

MOt vai vu nd nho tir phia d6 vach da xay ra nhu 1a két qua cla qué trinh x6i mon
sudn. Miéng nui Ira phun th( cap tai nga ba cua séng Bucbuc va Pasig va miéng nui
Ira 18n tai sdng Sacobia da khéng hoat ddng vao ndm 1992, Cac déc diém cula cac vu
nG giam dan dan do hién tugng x6i mon sudn ranh xoi.

HO tai nga ba nhanh séng Yangca va song Pasig moét Ian nira hinh thanh ho 16n-bi v3
do lién quan dén dong bun. Cung thdi diém d6, hd dudc 18p ddy bang cac dong bun
lan truyén tu song Pasig.

Trong suét mua mua th& hai chi cé cac bién d6i nhé trong khu vuc tiéu thoat nudc
dién ra, 1a két qua cla qua trinh bat dong. Su thay ddi duy nhat da dién ra tai song
Sacobia, n6 @& b at it nhdt 0.3 km? tir séng Abacan trong khi ti€p xuc truc tiép vdi
tram tich dong vun.

Gi¢ day ban c6 thé tinh toan cac bién dgi trong Iuvu vuc la két qua tir viéc tich tu cla
tram tich dong vun.
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Raster hoa ban d6 Catch92 s dung théng s6 trac dia Dtmpre.

e Giao hai ban do raster Catch91 va Catch92. Theo cung mot thu tuc da dudc
st dung trudc d6 dé tinh nhitng bi€n déi trong quy mdé luu vuc (tinh bang
km?)

e Dién vao cac gia tri trong bang 4.3

e Hay déng toan bd clra s6 bang.

LEGEND

I: 1 - v
] eueceias [ ey e et

B rerceww: [ Seccoomy epceon
= L [ Dt
— s ey == Mane Foonr
L S Mrer Sheam

— = s 01 Strwam poracy pears

Badng 3: Céac bién ddi cua quy mé luu vuc sau mua mua dau tién va mua mua thi hai,
sau phun trao. Hay dién vao bang sau dua theo cac két qua tur bang giao nhau

Sau mua mua thd hai ndm 1992
Sacobia | Pasig Abacan | Taug Sapangbato | Téng
2= cong
G O Sacobia
S~ -
€ g Pasig
3R Abacan
€& Taug
o C
ccnu c Sapangbato
Téng cdng
Sedimentation Viéc tinh todn chinh xac dé€ thu dudc lugng xoi
dmd1 dimpre mon, tich tu va dong vun con so6t lai trong nam

1992 khong dugc dua ra tai day nira, ma ban phai
tu minh thanh 1ap cong thic dé.

Erosion in pl

Remaining pf Hinh 4:Biéu d6 m&t cit giao nhau dua ra
Erosion in other deposits trang thai sau mua mua th& hai sau phun
trao
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&

e Hay tu minh thiét k€ cac cong thuc va viét ching trong phan dudi day
e Hay tinh toan khadi lugng:

o téng x6i mon ndm 1992,

0 x6i mon trong tram tich dong vun nam 1992;

0 x6i mon trong cac tram tich khac nam 1992,

0 Ccac tram tich nam 1992,

o lugng dong vun sét lai nam 1992.
e Luu cac két qua trong bang Total.

Téng luwgng x6i mon

Ero92=

X6i mon trong tram tich dong vun nui lra:
Eropfo92=

X6i mon trong cac tram tich khac:

Eroot92=

Lugng tramtich nam 1992:

Sed92=

Vvat liéu dong vun nui Itfa con lai trong nam 1992:
Pfth92=

Trang thai sau mua mua thif ba

&

e Tinh todn mdt anh bdng dé dia hinh cua badn d6 Dtm93 va hién thi n6 I1én
man anh.

e Phu thong tin segment tU ban d6 Catch93 va Drain93. Thanh lap mdt map
view mdi View93

e So sanh két qua vdi ban d6 mét nam trudc.

GrononroLo0 | e B w0 @ Cac thung ing sau khi d3 phat trién
i 1 o . J

e || v mm = B Y /' nhanh chéng trong phan trén cua luu

o : ) £ vuc gan nga ba hai thunglihg | én.
X6i mon khéi nay dugc kich hoat bdi
mot phun nd th( cdp I6n da xay ra
vao ngay 6 thang 10 nam 1993, va
két qua la mét dong vun thd cép
khéng 16 hudng truc tiép vé séng
Pasig. Bi€én c6 nay da gay ra su bat
2 ' | dong cua toan bd phan trén Iuu vuc
sOng Sacobia do séng Pasig, vaad
mang dén su thay d6i trong dong
bun chuyén tlr sbng Sacobia sang séng Pasig. TU viéc do tham trén khéng, dong vun
th(* cdp da bao ph( cac ranh x6i chinh trong ca hai luu vuc Sacobia va Pasig bang it

(=0 p:
- V4 " g ", rf"
R A4 i S
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nhdt 20m trdm tich dong vun th( cdp néng bong. Bién c¢8 khong dé lai miéng nai Irra
th(r cdp rd rang do su x6i mon ti€p sau xay ra manh mé&, ma tao ra cac thung {ing
bang phdng rong I6n. Hién tugng bat dongda x ay ra trong trédn bao Kadiang. Thdi
diém tuong dbi cla su bat dong c6 thé tai xay dung bang cach hay ddi dd 16n dong
bun cla ca hai kénh dudc xac dinh bdng cac cdm bi€n am hoc trong cac tram giam
sat dong bun.

Do la két qua cua hién tugng bat dong clia phan trén cua luu vuc séng Sacobia, hién
tugng x6i mon trong séng Pasia ©ing 1én nhanh chong. Qué tinh x6i mon th ang ding
va hai bén sudn dién ra nhanh chéng trong cac trdm tich dong vun, van con noéng
bong, tao nén s6 lugng I6n cac phun nd th(r cdp doc theo séng Pasig. Tai phan thdp
hon cla séng Sacobia, cac thungling b | khoét sdu ddng k& vao trong cac tram tich
dong vun dat tdi vach thung Iling thdng dling tSi khoang 50-80m.

Muc dong vun phia trén gid day da bi rira IGa hoan toan, va mdc do th( sinh con sot
lai chi & phan phia dong cua luu vuc. Trong cac muc thém thap han hién tugng xoi
mon da dat dén ndm dudi tram tich dong vun trudc ndm 1991 tai mét vai dia diém.
Kha nang ngdn gilta nudc clia hd tam thdi da giam di dang ké do su 1dng dong cla
dong bun vao trong nhanh séng Yangca. Cac ho khéng bi pha huy I8n da xay ra trong
sudt nam 1993, tu khi dap dong bun tai nhanh Yangca bi v3, tao nén cac dong bun
chu yéu trong thugng luu Iuu vuc Pasig.

Gi§ day ban cé thé tinh toan su bién ddi trong luu vuc la k&t qua tir sy tich tu cac
tram tich dong vun nui Itra.

&

e Raster héa ban d6 Catch93 s dung théng s6 trac dia Dtmpre.

e Giao hai ban do raster Catch92 va Catch93. Hay theo cac thu tuc nhu trén
da dugc sir dung dé tinh toan su bién ddi trong quy mé luu vuc (tinh bang
km?)

e Hay dién vao bang 4.

e DPodng toan bd clra sd ban dd va bang lai.

Bdng 4: Céac bién dbi cua quy mé luu vuc sau mia mua thd hai va thd ba, sau phun
trao. Hay dién vao bang sau dua theo cac két qua tu bang giao nhau
Sau mua mua thd ba nam 1993

Sacobia | Pasig Abacan | Taug Sapangbato | Téng
cong

Sacobia

1992

Pasig

Abacan

nam

Taug

Sapangbato

Sau mua mua thd hai

Téng cdng

Viéc tinh todn chinh xac dé€ thu dugc lugng x6i mon, tich tu va dong vun con sét lai
trong nam 1993 khong dugc dua ra tai day nira, ma ban phai tu minh thanh Iap cong
thirc do.
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Sedimentation

dim@1
dtmpre

------

Remaining pf

Erosion in other deposils

Hinh 5: Biéu d® mat ct giao nhau dua ra trang
thai sau mua mua th( ba sau phun trao

&

e Hay tu minh thiét ké cac cong thuc va viét ching ra sau day.
e Hay tinh toan khdi lugng:

tdng x6i mon ndm 1993,

x6i mon trong tram tich dong vun nam 1993;

x6i mon trong cac tram tich khac nam 1993,

cac tram tich nam 1993,

lugng dong vun sét lai nam 1993.

e Luu cac két qua trong bang Total.

O OO0 oo

Bai tap lua chon

=
e Hay lam mét tdng hgp céac bién ddi tram tich va luu vuc ddi vdi giai doan
khao sat
Tham khao

Daag, A. and Van Westen, C.J. (1996). Cartographic modelling of erosion in
pyroclastic flow deposits of Mount Pinatubo, Philippines. ITC Journal 1996-2: 110-124.

Pierson, T.C., Janda, R.J., Umbal, J.V. and Daag, A.S. (1992). Immediate and Long
Term Hazards from Lahars and Excess Sedimentation in Rivers Draining Mt.
Pinatubo, Philippines. United States Geological Water Survey Resources
Investigation Report 92-4039. USGS Vancouber, Washington, 35pp.

Punongbayan, R.S., Tungol, N.M., Arboleda, R.A., DelosReyes, P.J., Isada, M.,
Martinez, M.L., Melosantos, M.L.P., Puertollano, J., Regalado, T.M., Solidum,
R.U., Tubianosa, B.S., Umbal, J.V., Alfonso, R.A. and Remotique, C.T. (1993).
Impacts of the 1993 Lahars and Long-Term Lahar hazards and Risks Around
Pinatubo Volcano. Philippine Institute of Volcanology and Seismology
(PHIVOLCS). PHIVOLCS publication, Quezon City, 72 pp.
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Bang tra Igi

Cac tai bién nui Itra tai dinh Pinatubo

<Chua hoan thién>

Cac cong thuc dudc s dung trong bai tap nay la:
Pfthol:=iff(Dtm91=Dtmerp,Dtmerp-Dtmpre,iff(DtM91<Dtmpre,0,Dtm91-
Dtmpre))

Cha y: Tai ddy cong thirc nay duoc goi 1a“Ham IFF [ong — Nested IFF Function” 1a mot

ham IFF véi mot ham |FF khéc. Khi sir dung ham IFF 16ng, ban phai dam bao rang méi mot
ham IFF doc 1ap cd ct phép IFF (Condition, Then Expression, Else Expression). Hay kiém tra
trong hudng dan ILWIS dé co sy giai thich rd hon vé diéu kién ham IFF.

(trang 14, hop th( hai, diém dau tién)

- Trong bang giao “ER091” g6 cong thic sau: Erosion91:=ER091*Area/1.0E+6
SU dung do chinh xac la 0.0001

sau do, trong bang Total g6 cong thic:
Erosion91:=aggsum(ERO91.Erosion91,ERO91.CATCH91)

- (diém 2)

Erosionpf91l:=EROpf9l1*Area/1.0E+6

trong bang Total:
Erosionpf9l:=aggsum(EROpf91.Erosionpf9l,Eropf91.CATCH91)
-(3)

Goi bang giao la Eroot91.

Trong bang Eroot 91 gb céng thiec:
Erosionot91:=Eroot91*Area/1.0E+6

Sau do, trong bang Total:
Erosionot91:=aggsum(Eroot91.Erosionot91,Eroot91.CATCH91)

- (4)

Goi bang giao “Sed91”.

Trong bang Sed91 go:

Sedimentation91:=Sed91*Area/1.0E+6

Sau do, trong bang Total;
Sedimentation91:=aggsum(Sed91l1.Sedimentation91,Sed91.CATCH91)
- ()

Goi bang giao nhau Pfth91 va g6: Pyrflow_th:=Pfth91*Area/1.0E+6

T6i nghi rdng khdng can phai xem xét x6i mon trong dong vun trong trudng hop
ero9l<dtmpre.

Trén thuc t€, viéc tom tat x6i mon trong dong vun va x6i mon trong cac tram tich
khéc, ban khéng c6 gia tri Ero91.

H&y g6 cong thuic: Pyrflow_th:=Pfth91*Area/1.0E+6

V@i cong thilc nay ban cé x6i mon trong dong vun trong truéng hgp
Dtm91<Dtmpre (Hay xem hinh)
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Ban c6 thé xem vat liéu bi x6i mon truc ti€p khi ban danh gid x4i mon trong dong
vun, vdi cong thic sau:

Tot_eroPf9l:=iff((Ero91=0)and(Dtm91=Dtmpre),Dtmerp-
Dtm9l,iff((Ero91=0)and(Dtm9l1<Dtmpre),Dtmerp-Dtmpre,0))

Gi ddy néu ban mudn kiém tra (d8i véi thu tuc dau tién) ban cé thé tém tat:
SUMEro91:=Ero91pf2+Eropf91+Eroot91. Goi két qua la SumEro.

Bay gid:

CheckEro91:=Ero91/SumEro91. S dung dd chinh xac bang 1.

N&u ban kiém tra vdi:

CheckEro91:=Ero91-SumEro91

Ban c6 thé phat hién mdt vai pixel c6 gia tri >0. Diéu nay xay ra khi Dtm91<Dtmerp
nhung Dtm91 = Dtmpre.

Chu y rdng pixel nay dugc phan bd theo dang tuyén, cé thé so sanh véi hé thdng tiéu
thodt nudc. C6 thé hién tugng x6i mon trong khu vuc dirng lai tai da géc, bén virng
hon ddi véi x6i mon

Trong bai tap nay
chung ta c6 thé sur
dung céng thlc cho
Eropfol

Tot_eroPfo9l1:=iff((Ero91=>0)and(Dtm91=>Dtmpre),Dtmerp-
Dtm9l,iff((Ero91=0)and(Dtm9l<Dtmpre),Dtmerp-Dtmpre,0))
Bay gi&, néu chinh xac, téng cla Tot_eropfol vaf Eroot91 bdng ERO91

CheckTotEro:=Tot_eroPf91+Eroot91l
Subtr91:=Ero91-CheckTotEro

Sedimentation

N

S
.‘dtm 9 dtm pre Chose the
mnmmn " - tmerp better pictura
“12 1t - ey for the
: S medification
: % of the
B, exercise.
D
: : ¥ oote i or
~ G g Sedimentation
Remaining pf ==& Y
o \, dim91 i
e pre
Erosio _\\Q :
e

¥ Erosion in pf
[when dim® 1 <dimpec)

Remaming pf
Erosion in other deposits

Toi da chinh stra file “Modelling erosion from pyroclastic flow deposits on Mount
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Pinatubo.txt”. Trong bai tdp nay tdi da thay ddi céng thic cli cho Eropf91, vdi cong
thirc hoan toan mdi. T6i nghi cd mot 16i trong céng thlc Pfth91. To6i da diéu chinh va
gach chan trong mau vang (trang 13)
Pfthol:=iff(Dtm91=Dtmerp,Dtmerp-Dtmpre,iff(DtM91l<Dtmpre,0,Dtm91-
Dtmpre))

4.5 Trang thai sau mua mua th{ hai
BROB —=iff(Dtm92<Dtm91,Dtm91-Dtm92,0)
Eropfo2:=iff((Ero92=0)and(Dtm92=Dtmpre),Ero92,0)

Eroot92:=iff((Ero92=0)and(Dtm92<Dtmpre)and(Dtm91=Dtmpre),Dtmpre-
Dtm92,0)

(Trong cach nay, t6i da danh gia chi phan cua tram tich bi x6i mon trong cac tram tich
khac, nhung hién tai tat ca x6i mon trong cac tram tich khac, bdi cling cé trudng hdgp
khi dtm91 it hon dtmpre (da bi x6i mon). Ggi y: trong trudng hgp dtm91-dtm92.

Dabi véi phén con sot:
ErootRe92:=iff((Ero92=0)and(Dtm92<Dtmpre)and(Dtm9l1<Dtmpre),Dtm
91-Dtm92,0)

Cong thirc dan xudt tir hai cong thirc trudc di vai viec danh gid x8i mon trong cac
tram tich khac la:

_ iff((Ero92=0)and(Dtm92<Dtmpre)and(Dtm91>=Dtmpre),Dtmpre-
Dtm92,iff((Ero92=0)and(Dtm92<Dtmpre)and(Dtm9l<Dtmpre),Dtm91-
Dtm92,0))

_iff((Er092>O)and(Dtm92>Dtmpre),Dtm91—
Dtm92,iff((Ero92=0)and(Dtm92<Dtmpre)and(Dtm91=>Dtmpre),Dtm91-
Dtmpre,0))
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SU dung hai cong thirc d8i véi Eroot92 va Eropf92, néu ban ki€ém tra két qua, hai ban
dd véi nhau va sau khi trir ban d6 k&t qua cho x6i mon tdng c¢dng, nhu ban thy trong
anh c¢6 mot vai khu vuc tat ca DEM (trr nam 1992) c6 cung gia tri. Diéu nay nghia la
sau dong vun. V@i ly do nay toi quyét dinh cai thién cong thlc da trinh bay trong
trang trudc doéi véi Eroot92, véi sau day:

_ iff((Ero92=0)and(Dtm92<Dtmpre)and(Dtm91>Dtmpre),Dtmpre-
Dtm92,iff((Ero92=0)and(Dtm92<Dtmpre)and(Dtm9l<=Dtmpre),Dtm9l-
Dtm92,0))

Van 13 nhu vay nhung véi <=.

BEEEEEiff(Dtm92>Dtm91,Dtm92-Dtm91,0)

_iff(Dtm92>Dtmerp, Dtmerp-Dtmpre,iff(DtmM92<Dtmpre,0,Dtm92-
Dtmpre))

4.6. Trang thai sau mua mua thif ba

BR888: —iff(Dtm93<Dtm92,Dtm92-Dtm93,0)
_:=iff((Er093>0)and(Dtm92<=Dtmpre)and(Dtm93<Dtmpre),Dtm
92-
Dtm93,iff((Ero93=0)and(Dtm92=Dtmpre)and(Dtm93<Dtmpre),Dtmpre-
Dtm93,0))

_::iff((Er093>0)and(Dtm93>Dtmpre),Dtm92—
Dtm93,iff((Ero93=0)and(Dtm93<Dtmpre)and(Dtm92=Dtmpre),Dtm92-
Dtmpre,0))

BEEE8 . —iff(Dtm93>Dtm92,Dtm93-Dtm92,0)

-: =iff(DtmMm93=Dtmerp,Dtmerp-Dtmpre,iff(DtM93<Dtmpre,0,Dtm93-
Dtmpre))

Toan bd két qua dudc luu trong bang “Total”
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Bai tap 4a: Thanh lap mot cd sé dir liéu cac yéu to chiu rai ro tur

vét thuong

Thai gian du kién: 3-5 gid

Dir liéu:
Poi tugng:

exerciseO4a
Bai tdp nay dua ra mdt phuong phap dé thanh 14p mét cd sd cho

cac yéu t6 chiu rui ro trong RiskCity, tap trung vao nha clra va dan cu. Trong bai tap
nay gid st réng khong cé théng tin nha clra chi tiét sdn cé, va s6 lugng nha ctra phai
dudc udc tinh dua trén loai s dung dat do thi va khong gian san trung binh ctia nha
clra trén dang s dung dat. Udc tinh dan sé dugc thuc hién dua trén khéng gian san nha

cua.

Viéc danh gia rui ro vdi
GIS c6 thé dudc thuc
hién dua trén phuadng
trinh cc ban sau:

Risk = Hazard *
Vulnerability *
Amount of

elements at risk

Rui ro = Tai bién*Kha
nang dé bi tén
thuong*Lugng cac yéu
t0 chiu rai ro.

Cac yéu t6 chiu rui ro c6 thé chju tac ddng do cac bién cf tai bién
c6 s6 lugng 16n va co thé dudc phan loai trong nhiéu cach khac
nhau. Bang sau day cung cap mot vi du su phan loai nhu vay.

Cac yéu to vat chat

Nha ctlra: sif dung dat do thi,
cac dang xay dung, chiéu cao
nha clra, tuGi tho céng trinh,
tdng khéng gian san, chi phi di
chuyén.

Céac cong trinh ki niém va di san
van hda

Dan cu

Mat do dan cu, su phan b6 theo
khong gian, thdi gian, phan bo
tudi, phan bd gidi, ngudi tan tat,
phan b6 thu nhap

Trong bai tap nay ban
than ching ta gigi han
dén hang trén: nha clra
va dan cu. Diéu nay la
do su han ché thgi gian
cla bai tap. Cling bdi
trong thuc té€ day la cac
yéu t6 dudc xem xét dau
tién. Tuy nhién, mot
phép danh gia rui ro
hoan chinh cling phai
nén danh gia cac tac
dong truc ti€p va gian
ti€p cla cac dang khac
cla cac yéu td chiu rui
ro.

Cac phuodng tién téi quan
trong

Ham tra &n khan cép, trudng
hoc, bénh vién, cac don clu
hoa, cong an

Cac khia canh kinh té& xa hoi

Cac t6 chlc dan cu, chinh pha,
cac td chiic cdng ddng, su Ung
ho cua chinh phu, mic do kinh
té€ - x& hoi. Di san van hoéa va

truyén thong

Cac phuodng tién giao théng
budng bd, dudng sat, hé thing
giao théng cong cong, phuadng
tién cang, phuaong tién san bay

Cac hoat dong kinh té

Su phan bd khéng gian hoat
dong kinh t€, bang dau vao-dau
ra, su phu thudc, su du thua,
that nghiép, cac san pham kinh
t€ trong cac nganh khac nhau

Hé théng truyén dan

Cung cap nudc, cung cap dién,
cung cap gas, théng tin lién lac,
mang dién thoai di dong, hé
thong chat thai.

Cac yéu to moi truang

Hé sinh thai, cac khu vuc bao
ton, céng vién tu nhién, cac khu
vuc nhay cam cua thién nhién,
rirng, vung dat &m, tang chlra
nudc, quan thé ddng thuc vat,
tinh da dang sinh hoc

Tuy thudc vao viéc ban thich chi d€ nao, ban cé thé lua chon Exercise 4a hodc 4b. Ban ciling cé thé
quyét dinh lam ca hai bai tap nay, mac du nhu vay sé ton rat nhiéu thdgi gian
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Pan vi co ban cho viéc danh gia tai bi€n ching ta sé s dung trong bai tap nay dudc
goi 1& mapping unit - don vi ban dé. N6 bao gdbm s8 lugng cac tda nha, va cé thé
dudc so sanh vdi mot chung cu, hodac mot diéu tra dan sé vung mién. Khu vuc véi mot
dan vi ban d6 c6 thé dudc xem nhu it nhiéu déng nhat hon, va cac ba nha ding it
nhiéu cé cung dang s dung dat va dang nha clra han. Chung ta khéng ti€n hanh
danh gid tai bién d6i véi cac toa nha ca thé bdi théng tin vé tai bién va kha ndng dé bj
tdn thuong khdng du chi tiét dé thuc hién diéu d6 & mdc dd chi tiét nhu vay.

D{r liéu dau vao
D{ liéu dao vao sau day dua ra mot cai nhin khai quat vé dir liéu chuyén dé va
ching dugc dan xuat nhu thé nao.

Dir liéu anh
High_res_image | Anh raster | Ban d6 nay dua ra mdt anh mau dd phan giai cao dan xudt t&r
anh IKONOS. N6 dudc hiéu chinh truc giao va bang kénh toan
séc dudc tron véi bdng kénh mau va 18y lai mau vé 1m.
Dir liéu danh gia
Geology_country | Ban do Day la moét ban d6 chi ra su khac biét vé cao do gilta M6 hinh
raster s6 b& mat Lidar dudc dan xuét tir nh bay quét laze, va M6 hinh
s6 do cao dan sudt tir giai dodn dudng ddng mirc. Cac gia tri
trong ban d6 dua ra chiéu cao cla d6i tugng trong khu vuc
Cac yéu to chiu rai ro
Unit_boundaries | Ban do MOt ban d6 segment cua cac bién ddn vi ban do (cac khai city)
segmet s& dugc sUr dung lam cd s6 dé€ thanh 1ap ban d6 polygon
Mapping_units_ | Ban do Mot ban dd diém vdéi mot diém trong moi mot don vi ban do, vdi
points diém mdt hé sd xac dinh duy nhéit cé thé dudc dung dé polygon hoa
ban d6 segment Unit_boundaries
Mapping_units Ban do Ban dd nay thé& hién don vi ban db dugc s dung dé thanh lap
polygon va | ban d6 cac yéu t6 chiu rui ro, nhung hién tai la dang polygon.
bang MOi mot don vi ban dd6 c6 mdt h& s6 xac dinh duy nhat, dé
trong bang két hdp, théng tin c6 thé dugc luu lai véi mdi mot
don vi. Cac dan vi c6 thé la tda nha I8n ca thé hodc manh dat
nhé véi st dung dat cu thé, mdc du hdu hét chang la sé lugng
nhém céc tda nha.
Trong bang két hgp, thong tin dugc dua ra trén s lugng nha
clra va s6 ngudi.
Building_map Ban do Ban d6 dau vét xay dung cla thanh phd uu tién vé bién Mith
raster ndm 1998. Ban dbd van con bao gdm cac téa nhada b pha hay
do trugt 16 dat va Il lut trong su6t bién cd Mith
Building_map__ Ban do Cac duong ranh gidi cac toa nha trong khu vuc
segments segment
Wards Ban do MOt ban do polygon gidi thiéu cac don vi quan ly trong thanh
polygon phd. Trong bang két hgp, thong tin dugc dua ra trén sé lugng
nha clra va s6 ngudi dua trén cac cudc diéu tra dan s6 gan day.
Roads Ban do MOt ban d6 segment bao gom dudng phd, dudng va ngd, du gc
segment lam ra tUr ban d6 dia hinh.
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sz thuc hién béng céch sur dung thu

e - Dmcdﬂr Contourmap | jnput data Viéc thanh 1ap cd s@ di liéu dugc

tuc dudc dua ra sau day. Trung
tam cula cd s@ di liéu nay la ban

E '!'9_5;

DEM topa dd6 Mapping_Units, dudc dan
xuat tUr cac dudng ranh gidi dugc
s6 hoéa phia trén cung cua anh
phan giai cao. Cac thong tin

ﬁ;ﬂguteio thuéc tinh dudc lien két dén ban

mapping doé nay cé lién quan tdi sir dung

e d&t do thi (dugc giadi doan tu
anh), sé lugng cac toa nha (thu

dudc tir ban d6 dau vét xay dung
dang ton tai 1an viéc udc tinh tir dnh), chiéu cao cla nha clra (thu dudc tir Lidar va cac
DEM dia hinh). Ban dd xay dung cudi cung dudc st dung dé udc tinh phan bd dén cu.
Trong nghién clu th nghiém nay, chidng ta chi tinh dén hai loai cua cac yéu t6 chiu
rdi ro: nha clra va dan cu. Théng tin nha cilra c6 thé thu dudc tir cac cd sé dif liéu dia
chinh dang ton tai, va dif liéu dan cu tu cd sé dif liéu diéu tra dan s6. Tuy nhién, trong
nhiéu thanh phé tai cac qudc gia dang phat trién nhitng dif liéu nay khéng hé sin co,
hodc bi c&m, hodc khéng cé & dang sb. Khi cac dif liéu nay khéng sdn céd, chiing nén
dugc tap hdgp lai. Tuy nhién, viéc thanh lap moét cd sd dit liéu xay dung trong GIS tOn
nhiéu thdi gian thd tuc. Khi cac tap dif liéu phan giai cao sdn c6, chdng han nhu trong
bai tdp nay, chang ta cé thé sir dung dé giai dodn, va cac don vi ban d6 cd sd co6 thé
dudc s6 hoa trén man hinh.

So6 hoda cac don vi ban do

Nhu da dé cdp & trén, ching ta nghién clu rui ro dua trén cac don vi ban do,
bao gbm mot loat nha clra, vdi it nhiéu cung mot dang s dung dat. Trong bai tap,
chiing ta sé€ tap trung vao thanh lap ban d6 cac don vi cd ban cho viéc danh gia rui ro
trong dd thi.. C6 hai file trong co s& dif liéu 1a quan trong nhat dé thuc hién diéu nay
la :

e Unit boundaries: ban d6 nay bao gom cac dudng ranh gidi cua
ban d6 don vi sé dudc sU dung la ddn vi cd s& doi vdi cac yéu to chiu
rui ro. Biéu nay dugc lam thong quan s6 héa anh d6 phan giai cao. Céac
segment cua dang dudng phd dudc s dung lam cd s& cho viéc s6 hoéa.

e Mapping_units: Cac polygon nay dua ra cac don vi ban doé
dugc dung dé€ thanh 18p ban dd cac yéu t6 chiu rui ro, nhung hién gid
la dang polygons. M&i mot don vi ban d6 c6 mdt hé sd xac dinh duy
nhat, dé& trong bang k&t hdp, thong tin cé thé dugc luvu cho mdi don vi.
Cac don vi c6 thé la cac toa nha Idn riéng biét hodc cac manh dat vdi
str dung d&t cu thé, mdc du hdu hét chang la cdc nhém nha cura.
Chang ta bat ddu sd héa thuc s manh cla don vi ban d6. Co6 thé thuc hién theo 3
cach sau:
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1. O trén High_res_image. Trong trudng hdp nay ban sé khong thé thdy hinh
nGi, day la mét nhugc diém trong viéc giai doan. Tuy nhién, ban cé thé thay
nhiéu chi ti€t va mau sc cling bd sung cho diéu dé.

2. O trén anh mau 1&p thé. Pay la cach hay nhat. nhung ban sé can mang loc
anh 14p thé cho diéu do6, khdng kha thi cho hién tai

3. O trén anh 1ap thé mau bd sung Anaglyph. Ban sé can kinh 18p thé cho viéc
gidi doan. Van dé la cac dudng s& khdng gdp chinh xac vdi cac dac diém cua
anh

Hay bat dau s dung lua chon 1:

&

M@ ban do raster High_res_image.

Trén menu Layerm vao Add Layer va chon ban d6 segment Unit_boundaries.
Gid ddy ban c6 thé thdy cac manh clia cac dan vi ban d6 khac nhau trong khu vuc
nghién ctu. Nhu ban thay hdu hét cac don vi ban d6 déu dudc gidi han bdi dudng
phd

Ban cling cé thé& thdy cé hai khu vuc dugc phac hoa bdng moét dudng day ma van
khong cé cac bién don vi: mot & trung tam thanh phé va moét & gan séng. Hay
phong to m6ét phan cla trung tam thanh phd, dugc minh hoa bang dudng mau tia.
Ban c6 thé thdy cdc don vi ban dé van thiéu.

Trong clra s6 ban db clia High_res_image hay chon Edit/ Edit layer va chon ban
dé manh Unit_boundaries

Ban c6 thé thay
khéng phai luc
nao ciing dé dang
sO6 hoa dan vi ban
do, bdi cac toa
nha khéng cung
mot kich thudc,
va béng cua
ching déng mot
vai tro quan trong

Hinh: Bén trai: Anh phan gidi cao va Bén phadi: manh cta don vi ban db.
Mét manh mdi da duoc thém vao

Ban c6 thé st dung chifc ndng on-screen-digitizing dé thanh Iap bién cla cac don
vi ban do6 bén canh dd. Do phan giadi cua anh san cé dudc cho trudc, viéc s6 hoéa
nhirng toa nha dan |é rat kho khan (cling bgi vi c6 qua nhiéu nha). Néu cac toa nha
du I8n, ban c6 thé quyét dinh thanh Iap ban d6 nha riéng l1é. Cling hay s nhirng
khu dat tréng. S dung but trong menu editor dé s6 hoa.
e By 26
H3y bdo dam réng cac dworng dwoc dat ma: Unit_boudaries
Khi ban hoan thanh sé héa mét manh, hay chon manh véi biéu twong Select Mode (hinh ban

tay) va chon I&p chinh xac. Tiép theo hay chon biéu twong Insert Mode (hinh bt chi) va sb
héa manh sau doé.
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Anh ma ban th&y khi s cac kh8i nha trong trung tam thanh phd dugc dua trong hinh
dudi day

Khoéng cé van dé gi khi
ban chua hoan thanh
dugc bai tap nay. Muc
dich cla bai tap nay chi
lam cho ban c6 nhan
thic vé don vi ban do
dugc dinh nghia nhu thé
nao.

Hinh: Bén phdi: : phan don vi bdn dé da duoc hoan thién

e Sau khi hoan thanh (mot phan) viéc sé hoéa, hdy vao menu File va chon Check

e Segments. Select Self Overlap. Hay stra chita 10i. Hay héi gido vién dé ban dudc trg
gilp trong lan dau tién, néu ban chua cé kinh nghiém thuc hién.

e Sau dd |§i€m tra cac segment st dung Dead Ends, and Intersections. Hay s(ra toan
b0 cac I0i.

e DPodng clra sé map edior, va dong ban db lai.
So sanh két qua cua viéc s6 hda véi cac ban cua ban

Sau khi s6 héa xong cac manh cua ranh gidi cac dan vi ban do, budc ti€p theo la tao
nén cac polygon tU cac manh dé. Thu tuc polygon héa nay can nhiéu thdgi gian hon,
bdi cac manh dudc kiém tra sai s6 va trong mdi mdt polygon c6 mot diém vdi mot
Identifier, minh hoa s6 lugng don vi ban d6. Thu tuc nay tdn nhiéu thdi gian dé€ thuc
hién.

Polygon hoéa tuf cac manh

e Chung ta sé khong polygon héa cac manh bay gid vi diéu dé tén nhiéu thdi gian,
khi ban s& phai chinh sra cac ban d6 segment. P& thuc hién diéu do ban phai
dam bao tat ca cac manh déu dudc s6 hoa, va chang lién két véi nhau, khong
I6p phu hay két thic dudng. Viéc nay dudc thuc hién théng qua viéc kiém tra
trong segment editor. Sau khi toan b6 segment déu én, buéc ti€p theo la chon
Operations, Vectorize, Segment to Polygons. Thay vi phai s6 cac diém trong dcn
vi ban dd vSi mot hé sd xac dinh duy nhét, cling cé thé thuc hién diéu nay mot
cach tu dbéng. Chon Iua chon Unique Identifiers trong clra s& operation
Segments to Polygons. Tuy nhién, diéu nay s& tao ra su lva chon ngau nhién cac
hé s6 xac dinh. Ban do6 polygon két qua sé c6 cac hé s6 khac nhau xac dinh hon
ban dd polygon Mapping_units da c6 san trong tap dif liéu. Hay d am bao tén
cua polygon dau ra khac biét, vi du: Mapping_unit_polygons. SU dung dat doé
thi.

e Ban cling cé thé sir dung cac diém cé trudc trong segment dé€ thuc hién polygon.
Ban vira thanh 1&p cac diém cho ban, trong ban d6 di€m Mapping_units_points.
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Udc tinh sif dung dat dé thi tir giai doan anh

Trong bai tap nay
chuing ta thanh 1ap
MmOt cd s@ dif liéu nai
ma ban do6 polygon
Mapping_units la
ban d6 trung tam, va
thong tin thudc tinh
dugc luu nhu sau:
e SUr dung dat do
thi
e Phan tram dién
tich tréng
e SO lugng cac toa
nha
- 1tang
- 2 tang
- 3 tang
- Hon 3 téng.
e Dancu
- Ngay
- bém

Sau khi ban & c6 mot y tr dng vé cac manh dudc thuc hién
bang s6 hdéa nhu thé nao, va cac manh nay dudc s dung dé
tao polygon ra lam sao, hdy cung nhin vao cac thudc tinh co
thé thu dudc. Trong bai tp sau, ching ta s& udc tinh cac thubc
tinh nay. Ching ta bat dau bang viéc udc tinh s dung dat do
thi. Viéc danh gid kha nang tén thuong sé& phan I6n dua trén
thanh 1ap ban d6 s dung dat doé thi, sé dudc két hgp véi thong
tin khac chang han sé Iugng nha clra, va chiéu cao cac tda nha.

Daoi vai viéc udc tinh mat mat da tai bién, sir dung dat do thi la
mét diéu cuc ki quan trong, vi sau d6 chang ta c6 thé xac dinh
s lugng dan cu cé thé trong don vi ban d6 tai mot thdi diém
cu thé trong ngay. D6 1a tai sao viéc phan biét gilta cac dang
sUr dung dat sé co6 cac dang hoat dong khac nhau lai quan trong
dén vay, dan cu dudc cho réng cao nhat vao budi dém va thap
nh&t trong budi ngay, trong khi trong cac tda nha van phong va
trudng hoc, di€éu nay hoan toan ngudc lai. N6éi cach khac co
nhitng dang sirdung dat ma cé mét lugng I8n ngudi trong mot
giai doan thgi gian rat nhd (vi du. san van dong, cac toa nha
hoat dong ton giao). dling rat quan trong khi thanh lap ban doé
cac khu vuc binh thudng khdng c6 ngudi (chdng han nhitng khu

vuc trong). DGi véi viéc phan loai st dung dat chung ta thuc theo legend (trong ILWIS
dudc goi la “domain”.

&

e Hay md domain Landuse (@.@.‘?’J@Hﬁ??)

e Hay kiém tra cac I6p khac nhau, va ban bac vdi ngudi trong nhém du ban cé
muon két luan cac I8p khac hay khong

e Trong bang dudi day, Hy minh h oa tam quan trong cua cac I6p ddi vai dac tinh
dan cu va kha nang dé bi tén thudng cho xay dung.

Tén Ma MO ta

Com_business Com_b | Van phong kinh doanh

Com_hotel Com_h | Khach san

Com_ market Com_m | Khu vuc thugng mai: khu vuc chg
Com_shop Com_s | Cac cira hang thudng mai va siéu thi
Ind_hazardous Ind_h Cac kho hodc nha xudng chifa vét liéu nguy hiém
Ind_industries Ind_i Céac khu cong nghiép

Ind waterhouse |Ind w Kho hang va phan xudng

Ins fire Ins f Doi clru hda

Ins_hospital Ins_h Bénh vién

Ins_office Ins_o Toa nha van phong

Ins_poilce Ins_p DOn canh sat

Ins_school Ins_s Cg quan: trudng hoc

Pub cemetery Pub g Nghia trang
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Pub_cutural pub_c Cd quan: cac tda nha van hda chdng han bao tang, nha
hat

Pub_electricity pub e Hé théng dién

Pub_religious pub r Céac cong trinh tdn gido chang han nha thd, dén chua

Rec flat area rec f Giai tri: khu vuc bang phang hodc san bong

Rec park rec p Giai tri: khu vuc cong vién

Rec_stadium rec_s Giai tri: san van dong

Res large rec 5 Dan cu: cac ngdi nha Ién

Res mod single |rec 4 Dan cu: cac ho gia dinh trung binh

Res multi rec 3 Dan cu: td hdp cac tda nha

Res_small_single | rec 2 Dan cu: cac ho gia dinh nho

Res squatter rec_ 1 Dan cu: cac ngli nha tang I8p thap: khu vuc nhap cu

River Riv Séng

Khong xac dinh | U

Vac_car vac c Tréng khong: diém dd xe va nha chd xe bus

Vac_construction | vac_u Khu vuc tréng khéng dudc chuén bi cho xay dung

Vac_damaged vac d Khu vuc gan day bi thiét hai do cac bién c0 tai bi€n

Vac_shrubs vac_s Dat trong vdi cay bui, cay va cé

Sau khi da thuc hién diéu nay, ching ta hdy xem xét K han b an d6 Mapping_units
va ban c6 thé xac dinh loai s dung d&t nao bang viéc gidi dodn cac ddc diém cla

.
anh.
F

Polygon Map mapping_units
Rsic mapping urits

Diman | deriifiar “mappng_ unds™

W Iris

™ Scale Lssis

™ Tionuparent
™ Mask
™ Boundarm: Oriy
I Hide Supedhcut Bourdsrier
Boundary Colo W Uleck = ;J
Boundsn Width {
[ [Dretiodue =]
Doman Class “Larwhass™
= Regnerentation [ Landhue -A
" Singla Colew
C gt & Nomd © Dak Gy
G | it

&

Hay md ban db polygon Mapping_units. Neu ban nhap
vao mot trong cac polygon ban c6 thé thdy rang m0| mot
polygon c6 mdt hé s6 xac dinh, vi thé dua ra mdi mot
thudc tinh khac nhau Ia diéu hoan toan cé6 thé, dén tur cac
bang dudc gén vao.

Nhdp chubt phai trong ban d6, va Ilua chon Display
Options, va lua chon 1 pol mapping_units. Clra sb
Display Options md ra lan nita. Bay giG hdy chon option
Attribute, va chac chdn option Pred_landuse (s dung
dat chiém uwu thé) dugc Iuva chon. Lua chon
representation: Landuse. Bay gid ban d6 dudc hién thi
mot lan nira, nhung bay gid véi cac mau dai dién céac
dang sU dung dat khac nhau. Hay kiém tra diéu nay vdi
bang chd gidi & bén trai. C6 mot s6 khu vuc _mau trang,
dugc dé& md, va ddi véi nhitng ddi tugng dé van can dudc
biéu thi.

Ban d6 bay gid dudc hién thi véi khu vuc mau
trdng khong c6 bat ki su phan loai dat nao. Bay
gi& ban c6 thé s dung théng tin tr &nh dd phan
gidi cao dé& quyét dinh dang st dung dit nao phu
hop nhéat. Vi du, ban co thé xac dinh dé dang
khu vuc trong, va cac khu vuc chiu thiét hai do
cac tran lut gan day va cac tham hoa trugt I3 dat
da xay ra trong khu vuc. Néu ban xem xét ki ban
cling c6 thé tim ra bdng chiing trong trung tam
thanh phd ma tai d6é cé céng trinh tdon gido (nhu
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nha thg), cong trinh thudng mai (vi du khu vuc chg), cac dang nha & dan cu khac (vi
du. khu dan cu v@i cac nha daon |é trong vudn, nha trong hang, nha ngudi nhap cu
v.v). Hay c6 gdng udc tinh s dung dat do thi d6i véi mot s6 cac khu vuc trang trong
ban do.

&

e Lua chon Layers / Add layers va thém anh raster High_res_image. Bay
gi& ban c6 thé thdy anh c6 dd phan giai cao dudc dua ra ddi vdi cac khu vuc
khéng c6 ma.

e Phong to mot trong cac khu vuc khdng c6 mot I8p sir dung dat, va nhap dup
chudt Ién d4. Cira s attribute dudc mé ra, va thudc tinh Pred_Landuse
dudc biéu thi: unknown. Hay nhép vao clra s6 nay trén tén khéng xac
dinh. Ban c6 thé md ra bay gid mdt danh sach cla cac dang sU dung dat
khac c6 kha nang. Hay chon mot loai ban coi la dung, va nhay dup chudt
vao mot polygon khac.

e NéEu ban nhap vao nut , ban sé thdy ban do6 dudc cap nhat va polygon
sé c6 mau.

e Phong to trén mot khu vuc khong dugc phan loai khac, va chon lai sir dung
dat dung.

e Thuc hién diéu nay ddi v8i mot s6 polygon khong cé6 ma sur dung dat.

e L3p s dung dat nao khé quyét dinh nhat?

Tra I0i:

Trong thuc t&, ban sé& Dang st dung dat | D3c di€ém anh ma ban da s dung dé
phai tién hanh céng phan loai cac I6p sur dung dat

viéc thuc dia d& mo ta
str dung dat do thi tot

han, hodc ban co thé

c6 mot ban do sur

dung dat dang ton tai.
Tuy nhién cac dang

nay thudng quéa chung

chung vé mat danh

muc dudc st dung

Udc tinh sé lugng nha ctra

SO lugng nha ctra trén mot don vi ban do cling la mot thudc tinh hét sic quan
trong rat can cho danh gia rui ro. Viéc udc tinh s6 lugng cac toa nha trén mot don vi
ban d6 dudc thuc hién theo hai cach, xem xét trang thai cua moi trudng ngheéo dit
liéu:

e MOt cach chinh xac la tinh toan thuc su s lugng nha clra déi vdi toan bd don vi
ban do6 tUr anh c6 do phan giai cao. Tuy nhién, diéu nay ton mét lugng thdi gian
khdng 16 va cling khdng dudc kha thi.

e MOt cach it chinh xac han 13 tao mot s& lugng mau trén cdc don vi ban do doi
v6i mdi moét dang s dung dat va tinh dudc sd lugng nha clra. Sau dé kich
thudc xay dung trung binh du gc tinh toan, va doi vdi cac don vi ban d6 dé noi
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ma khoéng cé mau dudc 18y, kich thudc trung binh naydu dc st dung trong su

ké&t hop vdi dién tich clia don vi ban d6 dé udc tinh s8 lugng nha clra.

Chung ta s& theo phudng phap th hai trong bai tdp nay. Cac mau da san cé,
va da tinh d G6i véi mo6t s6 dan vi ban d6 (khoang 140) s6 lugng nha ctra. Cac daon vi
ban d6 dudc I8y mau dudc luu trong bang Bulidings_sampled

PO chinh xac cla &
phuong phap nay phu

n s x e M4 bang buildings_sampled
thudc vao lugng mau

ban lam ra, va ludng

trudng kiém tra ban Bang co hai cot sau:

thuc hién. Vi vay - Pred_landuse: s dung dat do thi ma ban udc tinh dugc
phuong phap nay cé trong bai tap trudc

thé dan dén két qua - Buildings sampled: mo0t su minh hoa cua s6 lugng céac
t8t trong moi trudng tda nha dudc tinh thd céng trong mét vai don vi ban d6. Diéu
nghéo dif liéu. ndy da dugc thuc hién truc tiép tir anh cé dd phan giai cao.

Nhu ban cé thé thdy hau hét cac ban ghi clia miu nha clra c6 mdt ddu hoi chdm 2,
nghia & ching khdng dugc 18y mau. Cac ban ghi cé gia tri 0 1a khdng hé cé nha cura,
vi c6 thé dudc suy ludn tir si dung d&t do thi (dat tréng). Ching ta s& s dung mdt
vai budc dé€ lam mdt thong tin thd cla s lugng nha clra cho mét don vi ban d6. Thuc
hién diéu nay bang cach lam mdt vai gia thiét sau:
- Budc A: Chang ta c6 thé tinh toan dién tich trung binh cla nha clra ddi vdi
mdi mot don vi ban d6 dudc 18y mau
- Budc B: Chung ta gia s réng cac toa nha trong cung mot I6p s dung déat co
it nhiéu cung dién tich nhu nhau
- Budc C: Chung ta chia dién tich cac don vi ban d6 khong dudc I8y mau béng
dién tich xay dung trung binh dé& thu dugc su udc tinh thé cla s6 lugng céac toa
nha.
Tha tuc d& ILWIS thuc hién diéu nay dudc dua ra dudi day:

Trong thu tuc, chiing ta s dung mot vai cong cu cua ILWIS: Table operations bao
gom table calculations va aggregate functions.

Maps va Table Calculation:

ILWIS c6 hai Iua chon cho tinh toan:

Map calculation, trong d6 dau ra luén la mét ban d6. Ban g6 cong thiic vao dong
Iénh trong clra s6 chinh

Table calculations trong dé dau ra luén 1a mot cot. Ban c6 thé gé cong thic vao
dong I&énh trong clra s6 chinh.

CuU phéap cho ca hai dang nay déu rat don gian

Hay kiém tra ILWIS HELP dé cé cai nhin tdng quan vé cac Iénh va ham dudc sur
dung trong tinh toan ban do6 va bang.

Kiém tra viéc st dung ham diéu kién IFF va cac Iénh logic khac (and, or, not, xor)
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&

e MG bang buildings_sampled.

e Budc A: SUr dung cong thic sau day dé tinh todn kich thudc nha cira trong
dan vi ban do6, trong dé mau dudc lay ra.
building_size:=iff(buildings_sampled=0,0,area/ buildings_sampled)

DO chinh xac la 1.

Céng thic nay c6 ngfa la "N &u gia tri trong cdt buiding_sampled bang 0
(nghia la khu vuc tréng va khéng c6é nha clra) thi sau dé kich thu e nha cua
bang 0. Néu khéng chia khu vuc bdng s6 lugng mau cac toa nha. Gid day ddi
v@i tat ca cac dan vi ban d6 dudc Iay mau ching ta vira tinh kich thudc nhala
bao nhiéu.

e Bwéc B: Gid ching ta mudn biét kich c& trung binh tda nha trén st dung dét. Chon
Columns / Aggregation. Chon c6t Building_size, va ham Average. Group by:
Pred_landuse. D3t tén cot dau ra: avg_building_size. Hay em vi du trén man hinh

T — * | cac ham k&t hgp
— [ ] Cac ham nay két hgp cac gia tri cua mot cdt trong bang hién thdi. Cac
2 LI ham k&t hgp sau day [a sdn c6: Average, Count, Maximum, Median,
Ry Minimum, Predominant,

Standard deviation, Sum

e Toan bd cac ham ké&t hop cé thé dugc s dung dé hgp nhét cac
gia tri cua toan bo cot: ban thu dugc mot gia tri dau ra. DGi vdi
t4t ca ban ghi, cac gia tri k&t hgp nhu nhau ciing hién thi

e Cac ham két hgp co thé dudgc sir dung dé két hgp céac gia tri
trong mot cOt trén nhéom: s dung cot “group by”. Sau do, doi
v@i toan bd ban ghi cé cuing tén I8p hoac ID trong cOt “group
by” dudc chon, gia tri két hgp sé xuat hién.

e Cac ham Average, Median, Minimum, Predominant, Standard
deviation c6 thé dugc st dung dé tinh trung binh trong s&: sur
dung mot coOt trong s6.

e NEu ban khéng chon c6t “group by”, ban sé thu dugc mot gia tri
dau ra.

Ag

L=

gregation functions

SUM
Group by
Larnduse

SUM
Group by:
Distrbet

SUM
Group by:

i ar T LI T o
C iy Lot et Ares e Mreadiswiot | Asvabamin
L] House Nr il L] 3 = 15
-0z Houwes Nr 3 L] » s (£
[k Park N1 3" 8 2
o 4 OHMces N 37 14 L3
- W Nr2 4 37 14 4
agy Houves Nr 3 o 7 18 s
L 1 cuisers Nr 1 3 8 | £
LY OMces ~ 3 37 14 L
L Shaps ™ 4 »? 14 L
ale Shops Nr 3 3 t o LL] L L
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&

e Budc C: SUr dung cong thirc sau day dé udc tinh kich thudc nha cira trong don
vi ban do:
nr_buildings:=iff( isundef(buildings_sampled) , area/avg_building_size,
buildings_sampled)
D06 chinh xac bang 1.
Cong thic nay cé ngha la: n éu cot buildings_sampled khéng dudc xac dinh
(khéng c6 gia tri) sau ddy ching ta chia khu vuc don vi ban d6 béng céac kich cd
nha trung binh (dua trén cung mét si dung dat). Néu cot Building_sampled
khong xac dinh, sau ddy ching ta s dung thong tin tUr cot: buildings_sampled

Cac gia tri khong xac dinh trong ILWIS c6 thé bao ham mét vai y nghia

e Pixel khdng c6 gia tri sdn co

e MOt pixel ndm ngoai khu vuc nghién clu.

e KEt qua tinh toan sai (vi du. néu céng thic dugc lam sai)

e CAc gia tri dudc tinh toan ndm trong ban d6 dau ra dé ra ngoai pham vi gia tri

xac dinh bgi pham vi cac gia tri dau ra.

Ham Issudef()kiém tra mét trudng du cé trong cdt hodc mdt don vi trong ban do
khéng dudc xac dinh hay khéng. Hay xem ILWIS guide dé c6 thém théng tin

Gi¥ day ban cé thé dua vao sb lugng cac tda nha ma chidng ta vira tinh toan
trong bang Buildings_sampled vao trong bang tiéu chudn cua ching ta ma dudgc lién
két véi ban db6 chung ta s dung trong danh gia rui ro: mapping_units. Ta sUf dung
Iénh: table joining dé& thuc hién diéu do.

&

e Dong bang Building_samples va méd bang Mapping_units.
e Chon Columns / Join, and ndi véi bang Buildings_sampled, va chon trong cot
Nr_buildings

Twa tables with same domain | Domain of table with domain of column Hinh dua ra hai cach khac nhau cua ViéC noi béng Céac 061:

- @

F—] | B [f= = béng xam dugc st dung lam chia khoa. Cac rii tén bi &u

Vot whoy | Al g

; tewe NN 5 dién su lién k&t dugc 1am ra nhu thé nao. Bén trai: Domain
clia bang hién thdi cling cuing la domain cla cac ban khac

12 g Park (e ¥ 12 gt

tr d6 ma ban mudén n6i mot cét. Bén phai: Domain cua

: . ==r P mot cdt trong bang hién thdi cung cung la domain cla

: ) i bang khac tir d6 ban muén néi mot cdt. Cac dé haon dé ndi
cOt tr mét bang khac vao trong bang hién thgi la s dung

wizard Join Column. Wizard can biét tén bang tUr d6 ban

muén cé mot cot, tén cOt ma ban mudn ndbi tU bang vao
trong bang hién thdi, va mdi quan hé hoac lién két gilta hai
bang. Lién két nay dudc lam ra qua mot domain chung ma
dugc dung bdi cac bang va ca mot cot trong bang. MaGi lién
két hay chia khoéa nay, théng quadd m Ot phép ndi co thé
dugc thuc hién, nén la mét domain (chung) Class hoac ID
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Gi¥ day chlng ta c6 thé hién thi cac két qua.

&

e MG ban dé Mapping_units, va hién thi thudc tinh Nr_buildings. Kéo gian tir 0
dén 100 (dau tién hay chéc rang ban thay déi cac dac tinh cla ban db polygon
Mapping_units va lién két dén Attribute: Mapping_units). Chong moét anh cé
do phan giai cao Ién.

e Danh gid cac két qua bdng cach so sanh sd lugng cac toa nhadu dc tinh toan
véi cac toa nha ban co thé thdy trong anh.

X

Polygon Map mapping_units
Basc mapory unts

Do |dertifinr “mapang_undy’

F o

™ Scale Lists

™ Tisrapasert

™ Mask

™ Boundasies Oy

™ Hide Superfucus Boundaries

Boundary Colos BT - ;I
Bourdary Widh 1

~ Amkte ) re_tusiding: -
Doman Value “vale™

% Represacestion  [@FPSIUDD _:JJ
- Single Cok

Shelch {0 Do I ]

Clgh G Nand ( Dwk  Guy

oK Carcnl | Help ]

Theo tu nhién, néu ban kiém tra s lugng thuc su clia cac
toa nha, thi cac gia tri cla sO lugng cac toa nhadu gc tinh
toan sé khong trung vdi cac gia tri thuc sy, bdi tai day cé
thé c6 nha clra In hodc nhd bt thudng trong cung mét sir
dung dat. Cac gia tri nay cling khong xem xét dén su hién
dién cua cac khu vuc trong trong ddn vi ban d6. Chidng ta
sé& kiém tra db chinh xac clia phuong phap nay trong phan
3.2

Trong phan tich phan
bd dan s6 nay chung
ta gia st sO lugng tiéu
chuén cua ngudi trong
mot nha doi vai cac
dang s dung dat
khac nhau. Ta bo qua
thuc t€ la tdoa nha Ién

Uéc tinh phan bd dan sé

Khi ching ta & u &c tinh sé lugng nha clra chang ta ding
c6 thé udc tinh dan s8 trén moét don vi ban dd. Tai day
chang ta ding gia thiét rang chang ta khong c6 bat c’ dir
liéu dan s6 san c6 nao, chang han di liéu diéu tra dan s6

trong khu vuc nghién clu. Ta phai gia s s6 lugng ngudi trung binh
trong mét nha, diéu nay phu thudc nhiéu vao dang su dung dat, vi
cac tda nha \an phong c6 nhi éu ngudi han nhitng ngdi nha dan Ié.
Thong tin nay @du dc cung cap trong bang Landuse. Chung ta
cling co thé tinh toan dan s& ddi vdi kich ban budi ngay va bui dém.
D& thuc hién diéu d6 ching ta phai bé sung hai cdt biéu thi phan
trdm dan s ma dudgc biéu dién trong mdi mdt dang nha clra trong

c6 nhiéu ngudi hon. suot ngay hoac dem:

e MG& bang Landuse va kiém tra cac gia tri ddi vdi ba cdt: Person_building,
Daytime va Nighttime.

Bang nay chi ra s lugng ngudi trung binh ma & trong mot nha dac trung cua mét I8p
s dung d&t cu thé. Vi du, mdt ngdi nha trong mdt khu vuc ngudi nhép cu cb trung
binh 1a 7 ngudi, trong khi dd mot téa nha chung cu I8n cé trung binh xap xi 5 ngudi.
Gia tri nay ching té s6 lugng ngudi I6n nhat & trong mot toa nha. Phu thudc vao kich

Hay tu minh tinh toan s6 lugng ngudi va cac hé s6 ngay va dém ma ban tim ra su thich
hgp. Ban c6 thé dan gian chdp nhan vaéi udc tinh clia ching toi.
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ban ngay hay dém, cac gia tri nay nhan v3i mot hé s8, c6 thé lam gidm céac gia tri nay
di. Vi du cac toa nha thuong mai cé thé cé néng suit hoat ddng I6n nhit trong ngay
va tréng rong trong sudt budi dém.

U@c tinh clia chdng toi Uéc tinh cta ban
Lép su dung dat | Ngudi/nha | Budi ngay | Budi dém | Ngudi/nha | Budi ngay | Budi dém
Com_business 20 1 0
Com_hotel 100 0.1 1
Com_market 1000 1 0
Com_shop 10 1 0
Ind_hazardous 10 1 0
Ind_industries 25 1 0
Ind_waterhouse 20 1 0
Ins_fire 25 1 1
Ins_hospital 800 1 1
Ins_office 100 1 0
Ins_poilce 50 1 1
Ins_school 300 1 0
Pub_cemetery 0 0 0
Pub_cutural 200 0 1
Pub electricity 0 0 0
Pub_religious 500 1 0
Rec flat area 0 0 0
Rec_park 0 0 0
Rec_stadium 20000 0 0
Res_large 5 0.2 1
Res mod single 6 0.2 1
Res_multi 20 0.2 1
Res_small_single 6 0.2 1
Res squatter 7 0.3 1
River 0 0 0
Khong xac dinh 0 0 0
Vac_car 0 0 0
Vac_construction 0 0 0
Vac_damaged 0 0 0
Vac_shrubs 0 0 0
&=
Gi6 day ching ta c6 thé doc trong ba c6t nay vao trong bang

Mapping_units_exercise314. (Ching ta da tinh s6 Ilugng nha clra két qua tu bai
tap trudc trong bang nay). Hay md bang nay va sU dung Iénh nGi vdi bang
Landuse. Doc trong cac cOt Person_building, Daytime va Nighttime.

Bay giC rat dé dang nhan sb lugng nha ctra vdi ngudi /nha va hé s6 hiéu chinh cho
ngay va dém.

Daytime_population:=nr_buildings * person_building * daytime
Nighttime_popultion:= nr_buildings * person_building * nighttime

(hay chéc chadn la dd chinh xac = 1, vi ta khéng c6 mdt nira ngudi)

Hay hién thi k&t qua (dam bao dé lién két ching vdi ban dd trong cac dic tinh cla
ban d6 Mapping_units), va kiém tr dang thuc.

Cling hay thanh lap ban d6 thudc tinh clia ca hai. Trong danh muc hay nhdp phai
chudt trén ban do6 polygon mapping_units, sau d6 chon vector operations,
attribute map. Chon bang Mapping_units_exercise314, thudc tinh Daytime va
goi ban d6 dau ra Daytime_population. Hay thuc hién cung VGi
Nighttime_population. Hdy xem anh dudi day.
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| %4 Attribute Map of Polygon Map x| @A attribute Map of Polygon Map x|
Palygon Map I ™ mapping_units j Polygon Map | Ey mapping_units j
Table I [0) Mapping_units_exercise314 j T able I [[) Mapping_units_exercise314 j
Attribute I mj Da}ltime_pnpulatimj Atribute I D Nighttime_p-upulatil:lj

Domain Yalue “value"

Domain Value "valus™

Qutput Polygon Map |D avtime_population|

| Output Polygon Map  [Nighttime_populatior] |

Dezcription: Descaption:
l | | |
Show | Define | Cancel | Heb | Show | Deine | Cancel | Hep |
Tra I0i:
C6 su phan chia dan Giai doan Téng s dan
s6 chinh xac néu ban Ban ngay
so sanh ban ngay vdi Ban dem
ban dém khong? Dau Su khac biet

la ly do? Lam thé nao
dé cai thién dugc diéu
nay?

Pocket line Caluculator:
D& nhin tam thdi két qua
clia mot biéu thirc, khéng
luu cac két qua trong cot,
ban c6 thé s dung dong
IEénh nhu la moOt Pocket line
calculator. Trén dong Iénh
gd “? ” theo mot biéu thirc.

Ban c6 thé doc tong dan sé Daytime va Nighttime trong
bang Mapping_units_exercise314, kich hoat bang
théng k& trong view, statistic pane va doc gia tri sum
dudi cot Daytime_population va
Nighttime_population

DPoi v3i viéc danh gid su khac biét ban co thé s dung
mot tinh toan chung hodc go truc ti€p vao dong lénh
cong thic sau:

?183779-143379

Bay giG ban & thanh Iap mot co s dir liéu cac yéu t6 chiu rdi ro cd ban tir vét
thuaong, vé cd ban chi dua trén viéc giai doan anh dé phan giai cao.
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Bai tap 4a: Thanh lap mot co sé dir liéu cac yéu to chiu rui ro tur

vét thuang

DOoi vGi ngudi dung ILWIS kinh nghiém

DAu tién chldng ta xem xét trudng hdp khi khéng c6 mot ban dd diém véi id cia moi

polygon.

=x Polygonize Segment Map
R unit_boundaries -

Segment Map

[~ Mask

¥ Topology

" Label Points

% Unigue Identifiers
[~ Auto Conection
Output Polygon Map

mapping_units_polygon

Description:

Thanh lap cac polygon tif cac manh da so6 héa
&

e Sau khi @& ki ém tra cac sai s6 va slra no6, haydi d én
operations, vectorize, segment to polygon. Chon ban do
Unit_boundaries va fleg Unique ldentifiers. Ban s
dung Iua chon nay néu ban khéng c6 mot ban d6 diém.
Goi dau ra la mapping_units_polygon. Chon Show.

ton | oawe | coea | eb | Hay xem anh bén trai.

e MG mapping_units_polygon va kiém tra cac két qua.

Gig day ching ta s& xét trudng hg khi c6 mot ban dd diém. Diéu quan trong la mdi
polygon da c6 mot diém vdi hé s& xac dinh

Didu nén lam 1a chén thém mdt hé s6 xac dinh diém sau khi s hoa mdi mdt polygon.
Trong bai tdp nay né @ng s &n c6 MOt ban dd diém Mapping_units_points. Ban
hoan toan c6 kha nang phai chinh sira (x6a hodc bd sung) mdt vai diém trong khu vuc
ndi ma ban vira s6 cac manh mdi. Hay nhd r&ng mdi mot polygon chi cdn mot diém va
mdi mdt polygon phai 1a mot diém véi hé s6 xac dinh duy nhat

Ban c6 thé tham khao
ILWIS guide dé& c6 su
giai thich t8t hon vé
viéc polygon hoéa

&N Polygonize Segment Map

Segment Map

™ Mask

¥ Topology

% Label Points

" Unique Identifiers

| unit_boundaries ﬂ

||E mapping_units_points j

™ Auto Conection

Output Polygon Map [mapp\ng‘unilsfpulygoli

Description:

l

Shﬂ‘

Deline | Cancel | Help

e Hay kiém tra cac sai s cla cac segment va stra ching

e Sau khi mdi mdt polygon chic chdn da c6 mot hé s6 xac
dinh diém, hay vao operations, vectorize, segment to
polygon va chon ban d6 segment Unit_boundaries va
mapping_units_points. Chon label points, va goi
ban do dau ra la mapping_units_point. Hady xem hinh
bén trai.

e Hay md ban d6 polygon mapping_units_points va so
sanh véi mapping_units_polygon

4a.1.2 Udc tinh sifr dung dat do thi tir giai doan anh

| Ten dang su

| Quan trong la do
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dung dat

Com_business

Trong ca ngay dudgc cho la dugc dung bdi ngudi chu lao dong.
Diéu nay quan trong ddi vgi su phan bé dan cu thdi gian trong
ngay va viéc danh giad kha ndng dé bj ton thuang tiép theo.

Com_hotel

Pua ra mét su’ déng gép bd sung cho dan cu dén tur dit liéu diéu
tra dan s6. Day la ngi dudc cho la c6 gia tri cao vé tién va chi phi.
Diéu nay sé quan trong cho viéc danh gia lugng gia tri

Ind hazardous

C6 thé bdi rui ro cdng nghiép (vi du: chay nd)

Ind_industries

SO lugng cong nhan cao. Gia tri cao vé tién bac. Ciling rat quan
trong déi vGi cac mat mat kinh té gian tiép.

Ind_waterhouse

S6 ngudi trong nha ban ngay thap va trong khéng vao ban dém

Ins_fire

Rat quan trong khi biét dugc ngi phan bd cac phudng tién tdi quan
trong, dé cho viéc danh gia rai ro va cho viéc giam thiéu thiét hai.

Ins_hospital

Ins_office S6 lugng dan cu dong trong ngay. Trong khéng vao dém.

Ins_poilce Bao gbm mot phdn cong nhan, va cling la mét phuadng tién toi
guan trong

Ins_school Dan cu tré c6 mat dd cao. Khéng gian kha thi dé sdp x&p nhiing

nNguGi chiu anh hudng tu thién tai

Pub_cemetery

C6 thé xudt hién ngudi dan trong sudt ngay va dac biét trong subt
dip cudi tuan. C6 kha nang thiét hai gian tié€p.

Pub_cutural

Mat d6 ngudi cao dac biét trong mot giai doan thdi gian

Pub_ electricity

La cac phuang tién dan sinh va rat quan trong khi biét dugc su
phan b6 cua né dé bao vé ching

Pub_religious

S8 lugng ngudi dan cao trong mét giai doan cu thé cla ngay. Co
gia tri cao vé tién bac va van hoéa. Co gia tri cao vé kha nang
thiét hai gian tiép.

Rec_flat_area

Mot khdng gian md rong 16n. Mot khu vuc c6 kha ndng sdp xép
nhirng ngudi di tan. C6 kha nang cé mat nhirng ngudi tré tudi sudt
ban ngay

Rec_park

Khong gian md rong 16n. Mot khu vuc c6 kha nang sap xép nhirng
ngudi di tan. Hién dién nhiéu ngudi

Rec_stadium

S8 lugng ngudi dan cao trong mét giai doan cu thé clia ngay. Mot
khu vuc c6 kha ndng sap xép nhifng ngugi di tan

Res_large

Pua ra mot y tudng vé nhiéu ngudi s6ng dudc trong nhitng toa
nha nay nhu thé nao. Diéu nay ciing quan trong cho viéc danh gia
kha nang dé bj tdn thuong (ban cé thé gia st rang nhitng tda nha
nay 6n dinh hon)

Res_mod_single

Pua ra mot y tudng vé nhiéu ngudi song dudc trong nhirng toa
nha nay nhu thé€ nao. Ban c6 thé cho rang nhifng tda nha nay it
on dinh han Res_large

Res_multi

Pua ra mot y tudng vé nhiéu ngudi s6ng dudc trong nhitng toa
nha nay nhu thé nao. Dang nha clra cling rat quan trong doi vdi
viéc danh gia lugng gia tri.

Res_small_single

Pua ra mot y tudng vé nhiéu ngudi song dudc trong nhirng toa
nha nay nhu thé nao

Res_squatter

Pua ra mot y tudng vé nhiéu ngudi song dudc trong nhirng toa
nha nay nhu thé nao. Nhitng toa nha nay cé mat d6 dan cu cao
hdn, va cd chéat lugng thap nhat trong xay dung

River

N6 radt quan trong dé€ danhg gid mdét vai ban do tai bién (I lut,
trugt I3 dat).

Khéng xac dinh

Bai tap RiskCiy 4A - 16




Nghién clu thir nghiém RiskCity: Thanh Iap cd s@ dif li€u cac yéu to chiu rui ro tur vét thuong

Vac_ car Khu vuc rong Ian. Cac kha ndng sap xép tam thgi dan cu

Vac_construction | Dua ra moét y tudng vé khu vuc dudec xem xét bo tri dan cu vao
nam ti€p theo

Vac_damaged Pay la mét chi thi hay dé& thanh I4p ban d6 su ma rdng cla tai

bi€n

Vac_shrubs Céac khu vuc tréng rong 18n. Kha ndng dé bi tdn thuong thap.

Tra IGi:

Dang st dung dat Dac diém anh ma ban da s dung dé phan loai cac Idp
st dung dat

Nha thdg Vom, thap chudng.

Vac_shrubs Sy hién dién cua khu vuc mau xanh, tham thuc vat,
cay coi, khong c6é nha clra

Res_squatter Cac ng6i nha nhé, thudng thanh cum, va tham chi
khong trong trung tam thanh phd. D6i khi dudng pho
gifa nhi’ng tda nha nay chua dudc lat

Res_large Cac toa nha I8n, thudng tU hai tang trd 1én. Thudng co
vuasn

Vac_car Khu vuc bdng phdng dudc lat, véi hinh dang the quy
tc, va hau nhu chic chdn véi bai db xe

Ins_school Thudng 1a nhitng tda nha 18n, véi bai dd xe & déng

trudc. Doi khi loai nay khé cé thé phan biét vai cac
dang sU dung dat khac (vi du Ins_police, Ins_fire)

Ind_industries Thudng la cac toa nha da giac I6n, thudng la cum. Co
bai dau xe. Luén ndm ngoai trung tam thanh phd. Mai
clia nhitng tda nha nay, trong mau hién thi thuc, 1a
mau trang do su’ phan xa manh cla vat liéu cho dang
xay dung nay

Rec_flat_area Khong gian md& rong I6n, thudng l1a mau xanh. Ban cé
thé thdy cac phudng tién dudc s dung, phu thudc vao
thuc hanh thé thao (gon, rd v.v)

Dudi day dua ra mot vai vi du vé dang s dung dat

Khu nhap cu Khu nhap cu 16n

4a.1.3. Uédc tinh sd lugng nha cua

B rapping_units: Basic mapping units - ILWIS i .,-ln_lﬁl
File Edit Layers Options Help

o e R ]

=R B mapping_urnits - £
[+ B Properties

=i Legend
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Cac don vi ban do dudc lién két dén bang “Mapping_units”, dua ra thubc tinh
“Nr_buildings”

4a.1.3. Uéc tinh phan bo dan cu

Uéc tinh ctia chdng toi

Uéc tinh cha ban

Lép su dung dat | Ngudi/nha | Budi ngay | Budi dém | Ngudi/nha | Budi ngay | Budi dém
Com_business 20 1 0 15| 1 0
Com_hotel 100 0.1 1 200 | 0.2 0.9
Com_market 1000 1 0 00 |1 0
Com_shop 10 1 0 20 | 1 0
Ind hazardous 10 1 0 30 | 0.8 0.1
Ind_industries 25 1 0 50| 0.8 0.1
Ind_waterhouse 20 1 0 10 | 0.8 0
Ins_fire 25 1 1 35| 0.9 0.4
Ins_hospital 800 1 1 1000 | 1 0.8
Ins_office 100 1 0 60 | 1 0
Ins_poilce 50 1 1 60 | 1 0.2
Ins_school 300 1 0 300 | 1 0
Pub_cemetery 0 0 0 20 | 1 0
Pub_cutural 200 0 1 150 | 0.5 1
Pub electricity 0 0 0 0|0 0
Pub_religious 500 1 0 400 | 1 0
Rec_flat_area 0 0 0 20| 1 0.1
Rec_park 0 0 0 15| 1 0.1
Rec_stadium 20000 0 0 15000 | 1 0
Res large 5 0.2 1 410.1 1
Res_mod_single 6 0.2 1 5]0.2 1
Res_multi 20 0.2 1 20| 0.1 1
Res_small_single 6 0.2 1 5(0.2 1
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Res squatter 7 0.3 1 8104 1

River 0 0 0 0|0 0

Khong xac dinh 0 0 0 0|0 0

Vac_car 0 0 0 10 | 1 0.1

Vac_construction 0 0 0 5|1 0

Vac_damaged 0 0 0 0|0 0

Vac_ shrubs 0 0 0 2|1 0
Tra IGi:

Pay khéng phai la su Giai doan Téng s dan

phan chia dan cu Ban ngay 143363

chinh xac va cac két Ban dém 182779

qua déu dua vao viéc Su khéc biét 40400

udc tinh dan cu trén
cac I6p sir dung dat.
DPiéu nay co6 thé dudgc
cai thién chinh stra cac
udc tinh nay (vi du
trong cting mot cach
nhu dua ra trong bang
trudc). Cach tot nhat
dé cai thién sy phan
b6 dan cu la biét dudc
s0 liéu thuc, vi du tUr
diéu tra dan s6
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Bai tap 4b: Thanh lIap mot co sé& dif liéu cac yéu to chiu rui ro s
dung dir liéu dang ton tai

Tha@i gian du kié€n: 3-5 giG

Dir liéu: exercise04b

Poi tugng: Bai tdp nay dua ra mot phudng phadp dé thanh 14p mdt co sé cho cac yéu td chju
rdi ro trong RiskCity, tap trung vao nha clra va dan cu. Trong bai tdp nay gia sl rang ta cé théng tin nha
clra chi tiét sdn co, theo dang cla ban dd dau vét xay dung, va ching ta c6 mot anh LIDAR ma tUf d6 ta c
thé tinh todn dudc chiéu cao nha clra, va khéng gian san cla nha clra trén loai si dung dat. Udc tinh dan cu
dugc dua trén khong gian san nha va di liéu diéu tra dan so.

Cac yé&u t6 chiju rui ro c6 thé chju tdc ddng do cac bién cd tai bién c6 s6 lugng 16n va co
thé dudc phan loai trong nhiéu cach khac nhau. Bang sau day cung c8p mdt vi du sy
phan loai nhu vay.

Viéc danh gia rui ro
véi GIS c6 thé dugc

thuc hién dua trén
phudng trinh cc ban
sau:

Risk = Hazard *
Vulnerability *
Amount of
elements at risk
Rui ro = Tai
bi€n*Kha nang dé
bi tén
thuong*Lucng
cac yéu to chiu
rui ro.

Cac yéu to vat chat

Nha clra: st dung dat do thi, cac
dang xay dung, chiéu cao nha ctra,
tudi tho céng trinh, t6ng khéng gian
san, chi phi di chuyén.

Cac cong trinh ki niém va di san van
hoa

Dan cu

Mat do dan cu, su phan bd theo
khong gian, thdi gian, phan bd tudi,
phan bé gidi, ngudi tan tat, phan bé
thu nhap

Cac phuodng tién t6i quan trong

Ham tra &n khan cép, trudng hoc,
bénh vién, cac don clu hoa, cong an

Cac khia canh kinh té& xa haoi

Céac t8 chirc dan cu, chinh phu, cac
td chic cdéng ddng, su Ung hd cua
chinh phd, mic do kinh té - x& hoi.
Di sdn van hoa va truyén théng

Trong bai tap nay
ban than ching ta
giGi han dén hang
trén: nha clra va
dan cu. Diéu nay la
do su han ché thdi
gian cla bai tap.
Ciing bdi trong thuc
t€ day la cac yéu to
dudc xem xét dau
tién. Tuy nhién, mot
phép danh gia rui ro
hoan chinh cling

Cac phuang tién giao thong
Pudng bd, dudng sat, hé théng giao
théng cong cong, phuadng tién cang,
phudng tién san bay

Cac hoat dong kinh té

Su phan b6 khong gian hoat dong
kinh t€, bang dau vao-dau ra, su phu
thudc, su du thira, that nghiép, cac
san ph&m kinh té trong cac nganh
khac nhau

Hé théng truyén dan

Cung cap nudc, cung cap dién, cung
cap gas, thong tin lién lac, mang
dién thoai di dong, hé thong chat
thai.

Cac yéu tdo moi trucng

Hé sinh thai, cac khu vuc bao ton,
cong vién tu nhién, cac khu vuc nhay
cam cua thién nhién, rirng, vung dat
am, tdng cha nudc, quan thé doéng
thuc vat, tinh da dang sinh hoc

Pan vi cd ban cho viéc danh gia tai bién ching ta sé s dung trong bai tap nay dudc goi
I mapping unit - don vi ban d8. N6 bao gdm s& lugng cac tda nha, va cé thé dugc so
sanh vGi mot chung cu, hoac moét diéu tra dan s6 vang mién. Khu vuc v8i mot don vi
ban d6 cé th& dudc xem nhu it nhidu ddng nhat han, va cadc da nha ding it nhi &u cé
cung dang s dung dat va dang nha clra han. Chung ta khoéng ti€n hanh danh gia tai
bién d6i vdi cac tda nha ca thé bdi thong tin vé tai bién va khd ndng dé bi ton thuong
(1@ khéng du chi tiét d& thuc hién diéu dé & mirc dd chi tiét nhu vay.

phai nén danh gia
cac tac dong truc
ti€p va gian ti€p clia
cac dang khac cua
cac yéu to chiu rui

Tuy thudc vao viéc ban thich chu d& nao, ban cé thé lua chon Exercise 4a hoic 4b. Ban ciing c6 thé
quyét dinh lam ca hai bai tap nay, mac du nhu vay sé tén rat nhiéu thgi gian




Thanh lIap mot co sé dir liéu vé cac yéu to chiu ruai ro st dung dir

liéu dang tong tai

Trong nhiéu trudng hdp ban sé& cé théng tin dang ton tai d€ xay dung cd s dif liéu vé
cac y€u tb chiu rai ro, va cac két qua ban thu dugc sé chinh xac hon rat nhiéu. Trong
truGng hgp nay chang ta sé bao gém mot vai I8p dif liéu cOt yéu trong phép phan tich:

- Ban dd dau vét xay dung (trong cc s& dif liéu ndy dugc goi la Building_map),
no bao gom vi tri cla toan bo nha clra uu tién dGéi vai thién tai 10 lut va trugt I§ dat. biéu
nay cho phép ching ta tinh toan s6 lugng nha clra trén mot don vi ban do.

- M6 hinh s6 bé mat Lidar, va Mé hinh s6 d6 cao chi tiét tUr giai doan dudng doéng
mUc. Sy khac biét gilta cac mo6 hinh nay (ban dé Attitude_dif) cho ta thong tin chi ti€t
vé tat ca cac doi tugng. Cac di liéu nay cho phép ta dinh lugng tét hon chiéu cao nha
clra, va tdng khong gian san (= dién tich nha clra = s6 lugng san)

- D{f liéu didu tra dan s6, chi s3n c6 trén mdt khu vuc. Bang Ward bao gdm théng
tin vé dan s dan cu, su phan chia nam/nit va mot vai thudc tinh khac. Cac dir liéu nay
van con & mic chung chung, vi chiing ta mudn c6 su phan bs dan cu trén mot don vi ban do thay vi trén
moét khu vuc. Vi vay ching ta sé phan chia s6 lugng dan cu nho hdn trén khu vuc dua trén s dung dat
va khéng gian san.

o
e Hién thj ban db6 Altitude_dif va chdng ban d6 segment clia nha cira 1én (Building_map_segments)
e Hay kiém tra ndi dau cd sy khac biét vé dia hinh khéng lién quan d&n nha clra. Hay tim mot vai diém
khéac biét nay va chifng minh ddu cé thé€ la ly do. Cac khu vuc nay nén dugc che.
e Dbng thdi cling hay kiém tra mét vai khu vuc néi ma cé nha clra trong ban d6 nhung khéng cé su
khéac biét vé cao dd thuc su. Dau cd thé 1a ly do?
T - Tra IGi:
Lo mgit el e izl J Y Khac biét bao nhiéu? Ly do kha thi
sao su khac biét cao
d6 ban do chi ra su
khac biét théng qua
ban d6 nha clra
khong hé chira nha
clra.
biéu ngugc lai cling &

c6 thé dung:

66 ¢a6 Khu vire no e Hién thi ban d6 Wards va chong de ban d6 segmet xay dung

T (Builiding_map_segments) Ién va ban d6 Mapping_units cling vay
ma ban (Aio nha cua e Hay kiém tra cac gia tri cla phan b6 dan cu. Ban c6 thé phan bd cac gia
chi ra mot toan nha tri nay 1én don vi ban d& nhu thé na?Cé bat cr y tudng nao khéng?
nhung tai dé su
khac biét hau nhu
bdng O

Uéc tinh s6 Iugng nha ctra sir dung ban d6 dau vét xay dung

Bay giS chiing ta c6 mot ban dd dau vét xay dung san cé, viéc tinh toan s6 lugng nha clra trén
mot don vi ban d6 trd nén dé dang hon nhiéu. Ching ta cé thé bdt ddu béng viéc lam mot bang ndi tan
s6 (bang Cross) bang cach két hgp céac 16p di liéu Mapping_units va Building_map.



e Chon Operations, Raster Operations, Cross

e Giao ban do Mapping_unit véi ban do
Building_map. Trong clra s6 nay, chon Ignore
Undefs cho ban d6 th 2 (xem bén phai)

[ Cross x|

1zt Map Iﬁ rmapping_Lnits j
v lanore Undefs
2hd Map Im building_map j

[ lgnore Undefs

e Output table chon: mapping_units_building Dutput Table | mapping_urit_building |
e Md& bang mapping_units_building va kiém tra e
két qua | |
[ Output Map
Show Define Cancel | Help |

Bang Cross bao gébm toan bd su k&t hgp cé thé ctia hé s8 xac dinh clia don vi ban dd va cac tdoa nha déc
I4p. Chang ta c6 thé st dung thdng tin nay dé€ tim kiém s& lugng cla cac diéu sau:

e bao nhiéu don vi ban d6 chua dudc xay dung

e bao nhiéu toa nha doc 1ap cé trén don vi ban doé

e kich c¢8 nha ctra trung binh d&i v8i mdi mot st dung dat do thi.

&

e Dau tién chlng ta xac dinh c6t mdi clia bang cross, chi cé cac khu vuc dat trong trén dan vi
ban d6. Cac khu vuc dat trdng I1a khu vuc c6 ddu hdi chdm trong cot Building_map. D& xac
dinh khu vuc nay st dung cong thiic sau day:

Areavacant:=iff(isundef(building_map),area,0)

e Chung ta cling can biét kich c& trung binh clia nha ctra trong mot nhém st dung dat, vi thé
chuing can dién tich clia cac ngdi nha. Ching ta can tinh toan theo cong thic sau:

Area_building:=iff(isundef(building_map),?,area)

e Sau d6, ching ta tinh mot cot ma trong dé mdi su k&t hdp clia moét don vi ban dd va mot toa
nha sé ra gia tri béng 1 hodc bang 0. Chung ta tinh cdt nay dé sau nay cé thé tinh s& lugng
nha trén mot don vi ban d6. G6 cong thic sau vao dong Iénh clia bang:

Building:=iff(isundef(building_map),0,1)

Bay gid chung ta biét dugc khu vuc cla cac 16 dat tréng va gan mot gia tri 1 d6i v&i toan bd nha cuira
chiing ta cé thé tinh toan ba hgp phan dudc chi ra & trén. Ta thuc hién didu dé st dung cac ham két hap.
NE&u ban mudn c6 thém théng tin hdy xem Help cluia ILWIS.

Lﬁ Aggregate Column

Column I [ Ar=a j
Function I fn Sum j
¥ Group by I [ mapping_units j

[ Output Table |Mapping_units_atlributes |

Dutput Calurmn Total_sred

oK I Cancell Help |

Cac két qud cla ham két hgp thudng khong dudc luu
trong cung mot bang, bdi cac gia tri dugc tinh toan cho
cdt bang cach ban nhém cac di liéu (trong trudng hodp
nay Mapping_units). Vay nén ching ta sé luu cac két
qud trong mét bang mdi ma ching ta thanh 1ap co6
domain Mapping_units, va cé thé dudgc lien k&t véi ban
do Mapping_units. Hay nhd la cac don vi ban do la cac
don vi cg sG cho viéc danh gia rui ro. Chiing ta sé tinh cac
su’ két hgp sau day:

e T6ng dién tich trén mét dan vi ban db

e T6ng dién tich trén mét dan vi ban db tréng

e Kich c¢@ nha ctra trung binh trén mét dan vi ban do

e SO lugng nha clra trén mot dan vi ban do



e DAu tién la téng dién tich trén don vi bdn d6. Chon Columns, Aggregation. Trong clfa s6 vira xudt
hién, chon céac tuy chon sau: Column: Area, Function: Sum, Group by: Mapping_units,
Output_table: Mapping_units_attributes, Output_clumn: Total_vacant_area.

e Tiép theo la tong dién tich d&t tréng trén don vi ban d6. Chon Columns, Aggregation. Trong clfa
sd vira xuat hién, chon céac tily chon sau: Column: Areravacant, Funtion: sum, Group by:
Mapping_units, Output_table: Mapping_units_attributes, Output_column:
Total_vacant_area.

e Tiép nira la kich c¢@ trung binh clia nha ctfa trén ddn vi ban d6. Chon Columns, Aggregation.
Trong ctra s6 vira xuat hién, chon cac tly chon sau: Column: Area_building, Funtion:
Average, Group by: Mapping_units, Output_table: Mapping_units_attributes,
Output_column: Avg_Size.

e Cubi cuing la lugng nha cira trén don vi ban d6. Chon Columns, Aggregation. Trong cla sd vira
xudt hién, chon céac tuy chon sau: Column: Area_building, Funtion: Average, Group by:
Mapping_units, Output_table: Mapping_units_attributes, Output_column: Nr_buildings.

e M3 bang Mapping_units_attributes va kiém tra k&t qua ma ban da tinh toan. C6é bao nhiéu
ngdi nha trong khu vuc nay

Ban c6 thé& so sanh sd lugng nha clfa ma ban tinh vai théng tin chi tiét véi cac gia tri thu dugc tir viéc udc
tinh thd (gia s mot tinh huéng khu ban khong cé ban d6 dau vét san cé nhu dudc giai thich trong bai
tap 4a). Hay viét cac két qua trong bang dudi day va tinh toan su khac biét.

Thur nghi vé nhiing ly do Kich ¢& nha Tra I5i
tai sao cac gia tri nay lai S6 lugng nha trong ca khu vuc dung ban
khac nhau, xem xeét cac dd dudng bao toa nhan (ban dd nha clra)

phudng phap dudc sur
dung udc tinh sc bo cac
ngbi nha.

S6 lugng nha trong ca khu vuc dung udc
tinh so b0 trong bai tap 3.1.3
Khac biét

Ban clingcd thé& danh gid mot vai cac tham sé khéac, gidng nhu kich ¢8 nha clra trung binh va phan trdm
cua khu vuc trong.

&

e DE& tinh toan phan tr&m dién tich d4t tréng trén mot don vi ban do, ching ta cé thé dung
phép tinh don gian trong bang Mapping_units_attributes:
Percvacant:= Total_vacant_area /Total_area

DOoi v@i ngudi dung ILWIS c6 kinh nghiém:

Paoi vai ngudi dung ILWIS c6 kinh nghiém: Tinh toan kich thuéc nha ctra trung binh d6i véi
m&i moét dang st dung dat.

Trong bai tap 4a ta dad can dén co6 thong tin vé& kich thudc nha clfa trung binh d 6i véi mdi mot 18p st
dung dat. Sau d6 ta dit cac gia tri nay trén mot s6 lugng mau gidi han. Gig day chidng ta cé thdng tin
clia ban d6 diu vét xay dung. ching ta cé thé thuc hién diéu dé tdt hon. Hiy c8 gang thiét k& mot
phuagng phap dé thuc hién diéu d6. Ggi y: s dung cac ham két hgp, sau khi dua théng tin vao su
dung dat trong bang giao mapping_units_building. Ban c6 thé tinh toan kich thudc nha clra trung
binh trén IGp s dung dat va Iuvu nd vao trong bang Landuse. Ban cling hdy tinh dd 1éch chuén kich
thudc nha clra




Tinh toan chiéu cao nha ctfa va tdong khdng gian san trén don vi
ban do.

Gig day chdng ta d tinh toan s 6 lugng nha clra trén mot dan vi ban d6, ching ta ding mu 6n thu dudc
théng tin v& db cao cla nha clra trong cdc don vi nay. Chang ta c6 thé thuc hién diéu dé bang cach sur
dung ban d6 cao dd khac nhau (Altitude_dif) ma & du dc tinh toan trong bai 1, bang cach trir Topo DEM
tir Lidar DEM.

&

e MG ban do Altitude_dif va chong Ién segment clia nha clra (file Building_map_segments).
Kiém tra thong tin pixel vé dd cao d6i tugng

Trudc khi ching ta lam nhiéu viéc hon véi dif liéu nay chang ta mudén don gian héa ban d6 cao dé khac
nhau. Khi chiing ta chi quan tdm dén cac khu vuc cé cac tda nha, ta cé thé che su khac biét trén toan bd
cac khu vuc khac. Lam viéc véi s6 lugng san ding tét hon thay v v 6i cao d6 thuc té cla tdoa nha. i éu
nay lam cho cac hoat ddng khac trd nén dé haon.

Chuing ta coi do cua trung binh cla 1 tang nha cia moi
ki€u nha clra Ia 3 mét. S& cé su khac gilfa cac ngdi nha
nhung chi cé thé lam chinh cac hon sau khi di thuc dia

DE tinh toan s8 lugng san ching ta chia d8i tugng cao dd
b&ng chiéu cao san trung binh, d & tir d6 ta thu dudc s6 ludgng
san. Chang ta gia sU tai day chiéu cao san trung binh la 3m.

&

e S dung céng thic sau dé tinh toan:
floor_nr=iff(Altitude_dif <3,0, Altitude_dif /3)
e Chon do chinh xac la 1
e Md ban db floor_nr va kiém tra két qua vdi vdi danh dd phan giai cao. Ban cé két ludn gi?

Chung ta cling c6 thé& che toan bd khu vuc khéng c6 nha cla, va chi cé s Iugng san ddi véi cac khu vuc
nay noi ma cé nha ctra thuc su. Didu nay cé thé thuc hién bdng cau 1énh tinh toan ban dd don gian.

e SUrdung cong thic sau:
Floors:=iff(isundef(building_map),0,floor_nr)
e Chon do chinh xac la 1
e M3 ban dd floors va kiém tra ké&t qua vdi véi anh dd phan giai cao. Dau |a diém khéac biét
qguan trong khi so sanh véi ban do trugc?

Chuing ta c6 thé két hgp ban dd nha clra vdi ban dé Floors va tim ra d6i véi mdi nha clra s6 lugng san.
MOt 1an nita ching ta s dung hoat dong Giao Cross. Nhung trong mot vai budc:

- Dau tién ta thuc hién giao ban do6 Building_map vd&i ban d6 Floors, ma cho ta su két hgp clia cac
san trén dang nha clra

- Sau ddy ta tinh toan trén nha ctra s6 lugng san I6n nhat, va tdng s6 khong gian san cho moi
mot toa nha.

- Cac gia tri két qua sau do dudc doc trong bang Cross ma lién két cac dan vi ban do véi ID claa
cac toa nha (Mapping_units_building).

- Va cubi cung tdng théng tin khdng gian san dudc k&t hogp vao trong bang
Mapping_units_attributes.



&

e SU dung phép tinh giao cat (cross operation) va giao ban dé Building_map véi ban do
Floors. Dat tén bang xudt ra la: Building_map_floors. Ignore Undefs ca 2 ban do.
e Xem clra s8 & dudi bén trai.

I L Aooreoote column X
Tst Map | Ebuiding_map = Column | Floars :I
¥ lgrore Undefs Firchon |fn e j
2nd Map iﬁFloors Ll F G by | D T w— j
IV Ignere Undefs
Output Table |Bui|ding_map_f|00rs| | W Output Table |Building_map l
D escription:
| | OutdCaa
[ Output Map
Shiow Defing Cancel | Help I 0K I Cancel | Help |
Bi€u d6 (Histogram): danh &

sach cac thong tin thudng xuyén
V€ gia tri, nhém va ID trong ban
do. Két qua l1a mot bang va mét
@b thi. Ban c6 thé tinh toan biéu
do clia ban do6 raster, ban do
polygon, ban d6 segment, va ban
dd diém. Xem thém trong hudng
dan cla ILWIS néu ban can thém
théng tin.

Nr_floors.

tang v.v...

e Trong bang cross Building_map_floors, dung cot Floors, cong
vGi ham Maximum, group by building_map, va luu két qua trong
bang Building_map, cot Nr_floors (xem hinh trén bén phai)

e Kiém tra k&t qua trong bang Building_map.

e Tao mot ban d6 thudc tinh clia cot Nr_floors, va dat tén tuong tu

e Tinh toan biéu @b cla bang. Tao mdt bang chi ra s6 nha cé 1,2,3

B3ng cach tinh toan biéu dd cla ban dd Nr_floors ban danh gid dudc bao nhiéu khu vuc c6 1,2,3 hodc
nhiéu tang. Chang ta can biét s6 lugng toa nha trén mot don vi ban dé trong khu vuc v8i mot I16p cla sO
lugng san. Diéu nay quan trong cho ca hai phép danh gia rdi ro dong dat va I lut , va do6i véi viéc danh
gia dan cu.
Chuing ta c6 thé lam diéu dé bang cach thanh 1&p cot Boolean (0 hodc 1), ndi ma mdi mdt cot biéu dién

mot gia tri clia s lugng san cé thé. Sau do ta cd thé tinh dugc gia tri

Zlaix

File Edit Columns Records

‘iew  Help
B2 X |E[E ¢ |
| K|

-

floorl

1454 -

1200
1152
0607
1462
1145
1337
1083
1163
1226
1062

e MG bang building_map va gb cac cong thic sau:

floorO:=iff(nr_floors=0,1,0)
floorl:=iff(nr_floors=1,1,0)
floor2:=iff(nr_floors=2,1,0)
floor3:=iff(nr_floors=3,1,0)
V.V...

e Danh ca cong thic sau:

floor3_10:=iff((nr_floors>3)and(nr_floors<11),1,0)
floor_morelO:=iff(nr_floors>10,1,0)

1154
1147

1747

o

Min
Hax
b
ItD
Sum

e

Colurnn *flocrS"; Foors = Ffinr_floo 2

Ll

)DDHD gy e T e e R e Y e e e e o |

A
{ui]
=]
[u1]
I_I<_

Hay doc cac gia tri téng dudi cac cdt khac nhau va dién vao bang dudi day




—— Do cao nha S6 lugng Phan tram
Phuong phap nay =
s e A e 1 tang
gia dinh la mot ngoi —
nha cé s6 tang c6 2 tang
dinh va khéng dugc 3 tang
tao cac phan cé do 3-10 tang
cao khéac. Vi du nhu >10 tang
hién nha
Pécaolédnnhat | ..l tang
4 floors DPE& tinh toan tdng khdng gian san cho moi mot tda nha ching ta can nhan
i s8 lugng san véi dién tich nha clra che phl. Théng tin nay c6 thé thu dudc

3floors .= ;
- ' . 2 floors

tlr bi€u dd clia Building_map
1 floor

e Tinh bi€u dd clia Building_map
e Trong bang Building_map ghép Vv&i biéu d6 va doc trong Area clia mdi ngdi nha. it tén 1a:
Area_building. Xem bén dugi
e Khdng gian san trong mdt ngbi nha gid dudc tinh bang céng thirc:
Floorspace:=Nr_floors*Area_building

9 B 6o Gl x
mat bé ng V6| mat Select a table and a column to be joined into the current table:

biéu do, bai vi biéu T [ b ror =

dO, ner dé glal Calumn

thich, dudc tao ra
nhG mot phan do thi
va mot phan cua
bang

< Jack I Next > I Cancel | Help |

GiG chiing ta c6 théng tin chiéu cao va khéng gian san trén moét tdoa nha, nhung ching ta mu6n két hgp
diéu nay d6i vai cac daon vi ban dd. Chung ta chi c6 thé thuc hién diéu nay béng cach s dung mdt bang
bao gdbm cad hai domain cua ddn vi badn d0 va domain cla cac toa nhBay la b  ang giao
mapping_units_building ma ching ta & lam & bai tap trudc. N&u ban nay khéng sin c6, ban phai
giao ban d6 mapping_units va ban dé building_map trudc.

&

e MG bang cross Mapping_units_building. Va ghép véi bang Building_map. Poc trong céac
cot: Nr_floors va Floorspace.

Gid chung ta biét v8i mdi su két hdp cla Mapping_unts and Building_map sé& cé bao nhiéu ting va
khéng gian san. Cudi cung chang ta cé thé& téng hgp cac gia tri nay va tinh thodn dé cao nha trung binh
trén mot dan vi ban d6, téng dién tich san trong mot don vi ban do



MG bang cross mapping_units_building.

D6 cao nha trung binh: Chon Columns, Aggregation. Trong clra sd vira xudt hién, chon cac
tuy chon sau. Column: Nr_floors, Funtion: Average, Group by: Mapping_units, Output
table: Mapping_units_attributes, Output column: Nr_floors_avg. (xem bén dudi)

Téng khéng gian san trén moét don vi ban d&: Chon Columns, Aggregation. Trong clfa s6 vira
xuat hién, chon cac tuy chon sau. Column: Floorspace, Funtion: Sum, Group by:
Mapping_units, Output table: Mapping_units_attributes, Output column: Floorspace.
(xem bén dudi)

Tai sao chung ta
lai sir dung 1énh
Average cho s0
lugng nha va Sum
cho khéng gian
san

i} aoorcoate Column A E
Cakimn | [ re_focis j Caline | [F) Flecrspecs j
Function | tn &vemge | Funaztian [t Gum =l
I¥ Growo b | [F] manping_ics j ¥ Group by | [T mepaing_uritz 3
™ weight
¥ Output Table |Mapp|ng_urils_dl|i:wtﬂ | [¥ Outpuk Tablke |Mﬂppirg_|_ni5_a|h-il:q_t|:-g |
Cutps ok Outut o
0F | Canesl | Hep | of | Concel | Hen |

Chung ta phai diéu chinh trong bang Mapping_units_attributes dGi vGi su két hgp ngi ma khong cé nha
clra, va vi thé cac gia tri két qua trong hai cot la khéng xac dinh. CHlng ta sé vi thé ma tao cac gia tri 0

tai nhitng nagi cé ?

&

Theo cbng thic:
Nr_floors_final:=iff(isundef(nr_floors_avg),0, nr_floors_avg)
Floorspace_ final:=iff(isundef(Floorspace),0, Floorspace)
Thé hién t4t ca cac thudc tinh khdng gian nay va kiém tra k&t qua clia mdt sd khu vuc bang
cach s dung thong tin pixel

C6 mdt vai khu vuc noi ma k&t qua bi sai lac. Ban cé thé tim dudc khdng? Hay dién ching vao bang sau.

ID dan vi ban d6

Trung binh s6 lugng tang Téng sb san Tai sao n6 khong dung?




Cho ngugdi c6 kinh nghiém dung ILWIS

Cho ngudi dung c6 kinh nghiém: Tinh toan phan tram cac toa nha co 1,2,3 va
nhiéu 3 tang trén mot don vi ban do.
Ban c6 thé st dung két qua tinh toan trong bai tap nay dé tinh toan phan trdm cta mdi don vi ban
d6 véi nhitng nha c6 1,2,3 tang v.v... Ban cé thé s dung thdng dugc luu trong bang cross
Mapping_units_buildings
*  Trong bang cross Mapping_units_buildings, tinh dién tich cia mdi 16 nha vdi 1,2,3 va
nhiéu hon 3 tang:
Arealfl:=iff(nr_floors=1,area,0)
Area2fl:=iff(nr_floors=2,area,0)
Area3fl:=iff(nr_floors=3,area,0)
Areaover3f|:=iff(nr,_floors)>3,area,0)
* S dung ham Sum dé tinh tong dién tich clia cac nha 1,2,3 va nhiéu han 3 tang trén mot
daon vi ban do, va luu két qua trong bang Mapping_units_buildings
»  Trong bang Mapping_units_buildings gid ban cé thé tinh phan trdm mdt cach dé dang




Bai tap 4b: Tao mot cd sd dir liéu cho yéu t6 chiu rai ro

Tao mot co sé dir liéu cho yéu t6 chiu rui ro st dung cac dir liéu hién coé

Trong trang ndy va trang tiép theo s& gidi thiéu mot s6 trudng hdp phd bién nhit vé su khac nhau trong
dd cao cua DTM va DSM, ma khdéng dugc phan loai trong ban do nha clra (building map). Vi du thuc vat
khéng dudc thé hién trong DTM nhung dugc 18y mau b&ng anh Lidar. Vi ly dodé chdng toi g idu nha clra
di dé& xda cac d6i tugng khac.

Thuc vat
Trugt I3
X Y Khac biét bao nhiéu? | Ly do kha di
478037 1558840 1 L3 lut pha hay nha cira
476814 1559954 -1.5 Vach trugt 18
476593 1561467 9.9 Thuc vat
477391 1559095 8.7 Cau
479047 1558249 7.2 Nha mgi xay
478183 1558158 -2.8 Vach trugt 18
476323 1560542 -2.1 Vach trugt 13




4b.2.1 Panh gia s6 lugng nha ctra bang cach si dung ban dé

dudng bao nha cua

Néu ban mé Mapping_units_attribuite, ban c6 thé thdy c6 29679 ng6i

nha.

Kich thudc nha Tra IGi

S8 lugng nha clra trong tdng dién tich khi 29679
dung ban d6 dudng bao nha

S8 lugng nha clra trong tdng dién tich khi 26551
dung danh giad s b6 da lam & bai tap 3.1.3

Khéc nhau 3128

Cho ngudi da c6 kinh nghiém dang ILWIS

B Table "Mapping_

Help

File Edit Columns Records Wiew

=10l
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B e X(8|E
|
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Nr bu

nr 730
nr 1043
nr 731
nr 334
nr 318

ildings[la|
3| =l

Hin
Hax
Ay
3tD
Sum
K [

Maximum of values in calumn

M _buildings 2

x]
Column W
i fn Average =]
W Group by W
I™ weight
v Output Table |Ianduse |

Output Column

&vg_size_building

0K I Eancell Help I

Tinh kich c& nha trung binh cho méi nhém st dung dat.

&

e Md& mapping_units_building va ghép vdi bang
Mapping_units. Doc cOt Pred_landuse.

e Vao columns, aggregation, chon column Area_building,
Function Average va tap hdp bang Pred_landuse. Gd trong
bang xudt ra “landuse” va dat tén cot xuat ra la
Avg_size_building. Xem hinh bén trai.

e Vao columns, aggregation, chon column Area_building,
function Std_deviation, va group by Pred_landuse. Luu
trif cOt mé@i Std_dev_building trong bang landuse.

lil Table "landuse” - L WIS = IEIILI
Trong bang File Edit Columns Records Wiew Help
[13 7 F4 m L,
landuse”, c6 2 cot ng|§|zv_"||1<@»|
mdi dudc tao: JINRES cces=nRES =
Avg_size_building m vy size|otd dev § -
va Com hbusiness 257 258.7
A . Com hotel 214 233.2
Std_deviation_build Com market 69z 1567.5
ing_ Com shop 157 164.3
Ind hazardous 452 963.8
Ind industries 09 690.4
Ind warehouse 163 z71.2
Ins fire 185 152 .4
Ins hospital 565 1561.58|
Ins office 399 514.7
Ins police 237 291.6
Ins school 172 264.4
FPub cemetery 195 156.2
Fub cultural 24z 436.5
FPub electricity 29 30.5
Pub religious 246 391.1
Rec flat area o3 1z1.4| x|
Kl T

Dependent Column “Std_dewv_buiding_size™: joinstd{map) 2




4b.2.2 Tinh dd cao nha va tdng khdng gian san trén mot don

vi ban do

Sau khi tinh toan Nr_floor, mot s6 khu vuc sé dugc gidu di (tat ca khu vuc va déi tugng coé gia tri

altitude_diff thdp han 0). Gid moi pixel déu dudc thé hién trong ban d6 s6 lugng tAng, nhung mot s6 thi
bi che trong ban dd nha clra, bdi vi né van c6 mét trong ban dd s6 lugng tAng nhung khong phai la nha
clra (vd: cdau, cay cao, Vv.v...)

— cau
Cay

Ban d6 nha cla

DO cao ngbi nha SO lugng Phan tram
tdng sb

1 tang 5878 20.10

2 tang 11681 39.95

3 tang 7644 26.14

3-10 tang 3543 12.12

>10 tang 29 0.10

PO cao I6n nhat A8......... tang

Tang nha

TONng s6 nha = 29238

Nhu ban biét, tdng s&
nha nho hon khong dang
k& véi gia tri trong bai
tap 3.2.1. Xuat hién sai
s0 nay la bdi vi cac ngbi
nha thap han 3m khong
dudc tinh




Tai sao ban lai st dung ham Average cho s6 lugng tang nha va ham Sum cho khéng gian san?
e Chulng ta dang tinh todn vdéi mdi don vi ban dd c6 kiéu sir dung dat duy nhat. Nhu vay sé rat hitu
ich dé biét do cao trung binh cla cac kiéu nha khac nhau va trong mdi don vi ban do.
e Chung ta s dung ham Sum d€ biét tdng s& khéng gian san trén mot dan vi ban do.

P4 1a 2 tham s6 sé& hitu ich d& phan b8 dan sb chinh xac hon trén kiéu sir dung dat va don vi ban do.

Co nhirng két qua sai do khi ta tinh toan cac tang nha (Floors) (s lugng tang trén mot ngéi nha), ching
ta sir dung ham Sum trong tap hdp nay.
Bang dudi day da chi ra mot s6 vi du vé nhifng giad dinh sai va khéng pha hgp véi thuc té.

ID cla daon vi ban do Trung binh sb Iugng nha | Téng khéng gian san Tai sao lai khong dung?

Nr_1115 (stadium) 13 371514 bénh gid qua cao sO
lugng tang trung binh

Nr_1061 (flat_park) 4 10784 Coéng vién khdéng c6 nha
va tang nha

Nr_717 (pub_cemetery) | 2 1212 Pay la ngi chon cat

Nr_331 (river) 3 6971 Gia tri nay la cua ngoi
nha gan vdi song

Pixel clia doi tugng khach san
chi€ém hadn mot nlra clia cac
dan vi ban d6 Nr_331. Don vj
ban d6 nay dudc phan loai la
“River” trong ki€u s(r dung
dat. N6 quyét dinh gia tri
duong cho tang nha va khéng
gian san (khéng thé c6 &
sbéng)
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Cho ngudi c6 kinh nghiém dung ILWIS

Lﬂ; Aggregate Column 5'
Calumn I [ Arealfl 'l
Function I fn Sum j

V¥ Group by I [ manping_nits YI

v Output Table |mapping_unit5_attributes |

Output Colurmn arealfl MU

ak. I Eancell Help |

Néu trong bang cua ban van chua
tinh t6ng dién tich trén tirng don
vi ban dd, ban c6 thé tinh no
bang céach tao mot bi€u dd
(histogram) clia mapping_units
va sau dé ghép véi bang
mapping_units_attributes (doc
trong phéan area)

Sau khi tinh toan Arealfl, Area2fl, Area3fl va
Areaoverfl trong bang Mapping_units_buildings, vao
column, aggreagate va chon Arealfl, chon function sum
va group by mapping_units. Luu két qua trong
Mapping_units_attributes va dat tén cot Arealfl_MuU.
Xem hinh bén trai.

Lam tudng tu véi Arealfl, Area2fl, Area3fl va
Areaoverfl

MG Mapping_units_attributes va g6 cong thic sau:
perc_arealfl:=arealfl_MU/Total _Area*100
perc_area2fl:=area2fl_MU/Total _Area*100
perc_area3fl:=area3fl_MU/Total_Area*100
perc_areaover3fl:=areaover3fl_MU/Total _Area*100
Do chinh xac la 0.01




Bai tap 4c: Su tham gia GIS trong viéc danh gia rui ro

Thei gian du kién: 3-5 gid

DU liéu: exercise04b

Poi tugng: Bai tdp nay dua ra cho ban cac kha ndng san cé khi ban tién hanh
nghién clfu s dung su tham gia cla GIS. Ban sé hoc dudc viéc thu thap kién thuc dia
phuong sé& gitup ban nhu thé nao d€ moé ta cac tda nha t6t han, miéu ta dan cu véi ca
kha ndng dé bi ton thuong va kha ndng cla cac y&u to nay, danh gid cac van dé lién
quan dén trugt I8 dat va khoi phuc lai cac kich ban 1T lut.

Viéc thu thap ki€én thl{c dia phucong rat quan trong trong danh gia rui ro. Cac cOng
dong dia phuadng la yéu t6 quan trong nhat trong danh gia rui ro, va thudng la cac yéu
td chiu nhiéu rui ro nhit. Ho c6 kién thic dia phuong khéng thé thi€u dugc dbi vdi
danh gia tai bién, su' mé ta dic tinh cac yéu t6 chiu rui ro, viéc danh gid kha ndng dé
bi tdn thuong va néng luc dbi phé, va viéc phat tri€n cac kich ban rui ro. Nhirng nd luc
gidm nhe rudi ro thién tai nén dudc danh cho cac cdng déng dia phuong va dudc bd
sung trong su tham khao y kién v@i cac cong dong, va hau hét do ho thuc hién. Trong
mot khéa hoc nhu tai ddy khéng thé ban khéng thé tu minh dén va thu thép théng tin
bang cach s dung su tham gia cla GIS. Ban khong thé thdm RiskCity. Vi thé& ta tap
trung nhiéu vao di liéu dudc tap hdgp nhu thé nao tai dia phudng, nhung tép trung han
vao viéc ban c6 thé lam gi v3i dif liéu dia phuang dé.

Dir liéu anh
High_res_image Raster Anh cé dd phan giai cao cua trang thai ndm 2006
Airphoto_1998 ortho Raster Anh hang khéng ndn chinh truc giao dudc tién hanh chi

sau thién tai nam 1998

Dir liéu tham gia cua GIS

PGIS_Location Ban do MOt ban dd diém vdi cac vi tri cua cac cudc phong van
diém dudc tién hanh d6i va&i 200 nha, trong dé 100 nha & viung

ngap I, 100 & trén sudn dbc.
PGIS_survey Bang Bang V@i cac két qua chinh cua bai tap thanh 1&p ban do6

Participatory. Bang nay bao gom céac cOt lién quan dén
thuOc tinh nha clra, dac tinh dan cu, thiét hai trugt 16 dat
va khoi phuc cac kich ban 1{ lut.

D liéu 1d lut

Flood_100y, Flood50y, Ban do Ban do d6 sau I lut l1a két qua t& mo hinh 1T lut nghién

Flood_10y segmet cltu cho cac kich ban véi chu ki 1ap lai 100, 50 va 10 nam

Dit liéu khac

Buildings Ban do6 Ban d6 dudc cdp nhat cla cac toa nhad 6i vdi trang thai
polygon sau thién tai nam 1998. DAdi vdi toan b théng tin nha clra

san c6 trén sir dung dat do thi, s6 lugng san, khu vuc xay
dung, va tdng khoéng gian san.

Buildings_situation_1997 | Ban do Cac dudng bién cua cac toa nha trong khu vuc, cho trang
segment | thai trudc tham hoa nam 1998
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Nghién clru thir nghiém RiskCity: PGIS dGi vdi viéc danh gia rui ro

Cach tiép can su tham gia GIS

Culc khao sat dudc ti€n hanh nam 2008, 10 nam sau khi thdm hoa nam 1998
da tao ra mot s6 lugng I8n trugt |16 dat, va & gay ra cac tran K lut trén dién réng
trong khu vuc. Cubc khao sat dugc ti€n hanh bang cach phdng van ngudi dan trong
200 ngdi nha, phan bd ca trong khu vuc chiju anh hudng i lut 1an khong khu vuc dé
co trugt 18. Viéc thanh lap ban d6 dudc tién ;
hanh cung vdi cac dai dién clua cong dong
(xem anh).
Pai dién cua cOng dong dong gop nhu la
ngudi hudng dan va phién dich va gidi thiéu
cho nhom thanh Iap ban d6 dén cac khu vuc
dan cu noi ma cac cudc phdng van s& dién
ra. Nhirng ngudi phu nit nay ding la m ot
ngudn gquan trong cho thoéng tin dia phuadng,
vi ho ¢6 nhan thic tot vé tai bién trong khu
vuc va ching anh hudng nhu thé nao dén
cudc s6ng hang ngay cua cu dan cua cac sy e
khu vuc dan nhap cu trong RiskCity. Hinh: Cac dai dién céng déng tham
Céc cudc phong van dugc ghi lai va théong gia thanh 18p ban db tai RiskCity
tin dugc thu thap bang cach sr dung GIS di
ddng lién k&t v4i mot GPS. Anh phan gidi cao va ban d6 nha clra dudc st dung nhu 13
thong tin cd sd trong dung cu cam tay. Cac két qua dudc luu trong mot bang
(PGIS_survey) ma dudgc lien két vGi ban d6 diém (PGIS_Location)

&

e Hay md ban dd Airphoto_1998 ortho. Hién thi cAc segment cla tda nha
dudc xay ndm 1997: Buildings_situation_1997. Cling hdy hién thj cac toa
nha gid day dang trong khu vuc: st dung ban d6 Buildings. va chi hién thi
ranh gidi.

e So sanh cac ban d6 xay dung, cu thé xét trong mdi quan hé vdi cac khu vuc
IG lut va trugt I3 dat.

Nhu ban cé thé thdy nhiéu toa nha da c6 m at trong ndm 1997 bi pha hay trong ndm
1998, hoac bi pha hay sau dé. Ban d6 Buildings bao gbm thoéng tin nha cla trong
nam 1997. Gid ching ta s& thém diém dugc thanh 1&p trén ban d6 s dung céach tiép
can Participatory.

Néu ban md pixel &
infomation ban cé

th& chon Options, e Thém ban do diém PGIS_Location.

Always on e Md& Pixel infomation va thém ban d6 PGIS_Location.
Top, dé clra s8 e Hay kiém tra mét sd diém cua ban d PGIS_Location va théng
ludn dugc hién thi tin thudc tinh clia chdng, Iuu trong bang PGIS_survey.

e Hay hién thi mét vai thudc tinh s dung clra sd display options
e M4 bang PGIS_survey.
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Nghién clru thir nghiém RiskCity: PGIS dGi vdi viéc danh gia rui ro

Cac tdoa nha bj pha hly trong sudt tran € 18n 18n 1998 van con xacd inh dudc, va
nhitng ngudi hang xém cé thé dua ra thdng tin v& dang nha clra va mic nudc @&
dang. Tuy nhién, khong c6 théng tin sdn co6 vé tda nha nay trongd dc diém dan cu.
Cac tdoa nha nay dugc biéu thi trong PGIS Survey véi tén s dung dat
“Vac_damaged”.

Bang PGIS_Survey bao gom céac cot sau:

Tac nhan

Tac dung

Dir liéu nha clra

Landuse

S0 dung dat dé thi. Cha y rdng c6 nhiéu toa nha
ma hoa la “Vac_damaged”

Lién két dén cac thong tin khéac
dGi vdi toan thanh phd

Area_building Dién tich nha clra tinh badng m? Dudc dung dé tinh khéong gian san
va gia tri nha va thanh phan bén
trong

Nr_floors S8 lugng san Pugc dung dé€ danh gid kha nang
dé bj tén thuong Iii lut va dia chan

Building_type Dang nha clra Pudc dung dé€ danh gid kha nang

dé bj tén thuong vat chat

Dir liéu dan cu

Nr_adults

S6 lugng ngudi tur 18 dén 60

banh gid dac tinh dan cu va kha
nang tén thuong clia xa hoi

Nr_old_people

S6 lugng ngudi gia (>60) trén nha

Nr_children

SO lugng tré em (<18) trén moét nha

Nr_households

SO lugng hé trén mét nha

Nr_people_daytime

S6 lugng ngudi trong nha trong budi sang

Panh gid kha ning tén thudng
clia dan cu doéi vdi cac kich ban
thd@i gian khac nhau

Nr_people_nighttime

S6 lugng ngudi trong nha trong budi dém

Workers

S6 lugng ngudi co trong nha dang lam viéc

Udc tinh thiét hai kinh té

Livelihood

Cac loai cdng viéc chinh

Dir liéu trugt 16 dat

Landslide_damage

Cac thiét hai do trugt I1& quan sat dudc trong nha

Thanh Iap ban do trugt I8

Dir liéu Ia lut

Remember_Flood_100y

Cac I8p do cao muc nudc ma ngudi ta con nhé
dc, dGi vdi bi€én c6 nam 1998 chu ki 13p lai 1a 100
nam

Pdanh gid tai bién K lut, kiém tra
cac mo hinh ban d6 10 lut, va
danh giad kha ndng tén thuong {
lut

Remember_Flood_50y

Cac I18p do cao muc nudc ma ngudi ta con nhd
dc, doi véi bién cd nam 1993 chu ki 13p lai 1a 50
nam

Remember_Flood_10y

Céac I18p do cao muc nudc ma ngudi ta con nhd
dc, d6i véi bi€n c6 nam 2007 chu ki 1ap lai la 10
nam

Damage_Flood

MUrc do thiét hai udc tinh dbi véi cac toa nha va
thanh phan dadi vdi bién c6 1T lut nam 1998, udc
tinh bang sé ngudi dugc phong vén

Ta sé€ sir dung théng tin nay trong
bai tdp 5a dé€ giai quyét cac ham
kha ndng dé bi t6n thucong.
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Nghién clru thir nghiém RiskCity: PGIS dGi vdi viéc danh gia rui ro

COt Landuse trong bang rat quan trong: diéu nay hinh thanh maéi lién két gilta cac
diém vi du nay va phan con lai cia nha clra trong RiskCity. Thong tin ma dudc dan
Xudt tUr cac cudc phdéng vdn ndm 2000 cb thé dudc st dung sau dé d€ mo ta dic diém
cac tda nha. Hay tinh toan bao nhiéu cac mau dugc lam ddi véi mdi mot I18p s dung
dat.

&

e Trong bang PGIS_survey, chon Column, Aggregate. Chon cOt: Landuse.
Ham: Cont. Group by: Landuse. Output table: Landuse. Output Column:
Nr_samples.

e H3y md bang Landuse va kiém tra s6 lugng cac mau trén dang st dung dat.
Dang nao c6 sb lugng mau 18n nhat?

Hau hét Cac cudc phong van doi vdi khao sat PGIS déu dudc ti€n hanh trong cac khu
vuc dan nhdp cu. Mot s6 lugng I6n cac cudc phong van dugc ti€n hanh dé khéi phuc
thong tin tUr cac toa nha ma da bi pha hay nam 1998. (vac_damaged)

S6 lugng

S6 lugng mau cla nha ngudi nhdp cu

S6 lugng mau nha clra bi pha hdy

Phan A: Sif dung PGIS dé danh gia dac diém nha clra
Trudc hét ta sé sir dung khdo sat PGIS dé miéu ta déc diém nha clra t8t han
trong RiskCity. MOt vai dang nha clra dugc dinh nghia trong khu vuc. Cac dang quan
trong nhat la:
e VAat liéu gbé va phé liéu: nhitng tdoa nha naydu dc lam bang cac tdm
van, nhua, cac ban ton mui v.v Chung thudng chi c6 1 tang.
e Gach sbéng: cac tdoa nha nay dudc lam tu bun kho
e Pa cudi: dugc lam tir da cudi véi lugng xi méng han ché, va tran gb
e Gach bun: céac tda nha xay bang né vdi gach tu lam khéng dugc gan két
tot
e Gach xi mang: cac tda nha xay bang né vdéi mét chit cdn than hon, va
thuGng cé cac cot v&i mot vai cot thép.
e Beé tdng cdt thép: cac tda nha bang béténg c6t thép ki thuat

Bang sau m6 tad mot cudc phdong van ddc trung dugc tién hanh vdi mot s6 ngudi

A: USc ma cla toi l1a xay dung mot ngdi nha thuc su’ cho gia dinh minh.

PV: T6i nghi gia dinh ban c6 mét mai nha rbi day chi, toi da ¢ doé ma.

A: Tat nhién la khéng r6i, dé6 dau dudc goi la nha dau.

PV: Vay, theo anh thé nao la mét ngdi nha thuc su?

A: Theo tdi mdt ngdi nha thuc su phai dugc xay bang bé téng, la noi gia idh toi
dudgc an toan va khong phai lo 1dng gi khi mua béo dén.

A: Thé anh c6 bi€t sy khac nhau gilta mét ngdéi nha va mét mai am khong?
PV: A ... T6i doan mdt ngbi nha thi dudc xay bang gach hodc go, con mai am dudgc
moi ngudi trong gia dinh tao dung.

A. Qua dang vay. vi thé anh sé thay trong khu vuc nay moi ngudi déu c6 mot mai
am nhung rat it ngudi c6 mot ngdi nha.
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Nghién clru thir nghiém RiskCity: PGIS dGi vdi viéc danh gia rui ro

Hinh: Cac toa nha tai nga ba hai con séng tai RiskCity

Hay tim ra dang nha clfa nao quan trong nhat trén cac I8p si dung dat.

M&t khéa néi la &
mot cOt mau chot
ma dudc lam tur
hai c6t mau chdt ®
khac trong mot
bang. Trong
ILWIS ta c6 thé
két hgp hai cot
I6p bang cach
thém hai chudi va
sau dé chuyé&n né o
sang mot domain
mdi. Ta s dung
thuat nglr CODE
chi ddi vdi viéc sir

Trong bang PGIS_survey, chon Column, Sort. Chon c6t: Landuse.
Hay tim ra dang nha clfa nao quan trong nhat trén dang st dung dat
(ban s& phai lam viéc nay mot cach thu cdng), va hién thi né trong bang
dudi day.

Ban cling cé thé thuc hién diéu nay tu ddng hon, bang cach lam mdt
”Khéa néi - concatenated Key”. Gé dong lénh sau:

Landuse_ building_type:= Code(Landuse)+Code(Building_type)
Chon Domain: String

Sau khi tinh toan nhap dup vao dau cOt Landuse_building_types va
nhdp vao nat: Create New Domain from Strings in Column. Thanh lap
domain Landuse_building_type

dung code va e Gi¥ ban c6 thé két hgp cac thong tin. Chon cot
khong la tén 16p Landuse_building_type, 0 dung Count function, Group by
day du Landuse_building_type , va output table Landuse_building_type
v@i cOt Number.
GO | Gach séng |Pa tang Gach bun | Gach XM BTCT
Com_shop
Ins_school
Res mod_ single
Res multi
Res small single
Res squatter
Vac_Damaged

GO |Gachsébng |Patang Gach bun | Gach XM BTCT

1 tang

2 tang

3 tang

4 tang

5 tang

> 5 tang
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Théng tin nay rat quan trong bdi phuong phap kha ndng tén thuong yéu ciu biét dugc
loai cac toa nha va chiéu cao cua chidng thay vi dang s dung dat. Tat nhién trong bai
tap nay chung ta van chi sir dung gidi han cac mau cla cac tda nhadé mé ta cac loai
nha clra khac nhau trén dang sU dung dat. Trong ap dung thuc t€, chidng ta can biét
dudc dang nha ctra chi tiét han.

Ta cling cb thé tinh khéng gian san trung binh trén loai s dung dat

&

e Trong bang PGIS_survey, hdy tinh khong gian san trén mot gia s dung
phuadng trinh:
Floorspace:=Area_Building*Nr_floors
e Hay tinh khoéng gian san trung binh trén dang s dung dat ( St dung
Column, Aggregation) va Iuu két qua trong bang Landuse.
e Dau la dang nha clra chung nhat va s6 lugng san cua cac tda nha bi pha huy
Ia bao nhiéu?

Khéng gian san trén toa nha ciing rat quan trong bdi chang ta can biét diéu nay dé:

e Thuc hién udc tinh dan s6 chinh xac. Trong viéc udc tinh dan s6 ching ta
st dung cac mau nha clra dé danh gia dién tich trung binh (theo m?) trén
ngudi trén 18p sur dung dat.

e Thuc hién udc tinh chi phi cla cac toa nha va thanh phan bén trong.

Bang sau chi ra mdt vai mau clia cac cudc phdng van trong nhitng khu vuc chiu anh
hudng 1G lut

Nha é6ng Q.

Trudc thang 11 nam 2004, nha 6ng Q @& quen v Gi nghé nghiép cua ho tU clra hang
thit cua 6ng Q va moét quay tap héa nho cua ba Q trong tang phu cua gia dnh ho.
Trong con bdo clra hang bi mdt cay xoai bat goc dap vao, mét phan tudng va mai bi
dé xudng. Tran lut cling cudng mot vai cady rau ma ba Q & tr ng dé& dem ban trong
clra hang. Tién tiét kiém va clu trd cla chinh phl dugc dung d€ xay dung lai ngoi
nha, tuy nhién du trlf kinh t&€ cia ho khdng du dé khéi phuc lai buén ban. Ho cling
khéng du sirc d& vay mugn hodc dung tién cla cha ho nifa vi tién nay ding chi du
cho nhu ciu thiét yéu hang ngay. Theo quan diém cla ho, hoan canh hién gid that
la b&t hanh vi sau tham hoa mdt ndm ho khéng thé phuc hdi lai hoan toan, ho mét
hét von va mot cong viéc thl hai, can han ca, va gid day ca gia dinh s6ng dua vao
ngudn thu nhap duy nhat ti ngudi cha cua ho

Anh M.

Anh Minh c6 viéc lam la mdt ban kem trong khu vuc véi mot chiéc xe ddy nho badng
gd. Thu nhap hang ngay rat thdp ( khoang 200 peso) nhung anh ta d& quan ly dudc
dé dap (ng du nhirng nhu cdu co ban hang ngay cua gia dinh. Trong sudt ndm 1998
ngdi nha cua anh ta da bi pha huy va chiéc xe day bi v3 tan. D€ kiém thu nhép anh
da chuyén sang viéc nhat phé liéu; tlr viéc nay anh ta chi kifm dugc mot nlra ngay
trudc (khoang 100 peso/ngay), nhung bay giG anh ta phai di b6 qua dam ba vung.
Mot nam sau gia dnh anh ta van séng véi b6 me vg va anh ta khong tim cach & ng
thu nh&p clia minh dé xay lai nha va phuc hdi mét cong viéc dd vat va han trudc
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Phan B: S& dung PGIS dé danh gia dic diém dan cu.

PGIS la mOt cong cu t6i quan trong trong viéc thu thap thong tin dan cu thuc
té. Cac dif liéu diéu tra dan s6 ddi véi RiskCity khong hdp Iy cho 1&m, va né chi san co
d6i vGi cac khu vuc rdng 18n (Wards_Vung) rat khd dé dua vao cac don vi ban dd riéng
& d€ tao thanh cd s@ d& danh gid rui ro. Trong nghién clu ta & thu th 8p cac dang
khac nhau vé théng tin nha clra. Diéu nay thién vé cac khia canh sau:

e Su phan bé dan cu trong cac 18p tudi (thanh nién, ngudi gia va tré em).
Thong tin nay rat quan trong ddi vdi viec danh gid khd ndng dé bi ton
thudng cua déan cu.

e Su phan b6 dan cu theo thdi gian (ban ngay va ban dém). bayimg la
thong tin quan trong ddi v&i udc tinh thiét hai dan sé cho cac tham hoa
ti'c thGi nhu dong dat, bdi cac hién tugng nay gay ra cac thiét hai khac
nhau phu thudc vao thdi di€ém chiang xuét hién.

e Cac thong tin kinh té vé dan cu (nghé nghiép, s6 lugng nhan céng).
Théng tin nay can dé€ udc tinh nhitng thiét hai kinh t€ gian ti€p, do mat
mat vé thu nhap.

Céc théng tin nghé nghiép dugc tom tat trong bang sau:

Nhém MO ta
1. Lao ddng ph6 | Nhitng ngudi chi lao ddng can sic khoe va lao ddng chan tay hon la ik
thong nang va cé dao tao. Nhom nghé nay bao gom cac hoat dong & ria va cap

thap thudng la ngoai trgi, doi khi trén cac dan vi di dong (bao gdém 6 t6 va
xe dap) va thudng dién ra gan khu dan cu v di chuy én quéa tén kém. Céac
cong viéc nay cé thu nhap hang ngay véi lugng bap bénh va khéng cé quy
dinh va nhay cdm cao vdi diéu kién thdi ti€t va Il lut. Nhirng hoat dong tim
thdy trong khu vuc nghién clu va dugc phan thanh cac nhém tucdng
dudng: mang vac hang hoéa, ngudi diéu van xe Ifra, san xuat va dong goi
thuc phdm

2. Cong nhan thdi | Tudng dudng véi mot nhdm lao dong khoéng chuyén vdi Ki nang hoac kién
vu va buén ban nho | thifc dac biét; cong viéc nay nhan cac dich vu va lao déng hang ngay,
thudng la ngudi lam nghé tu do, khéng c6 hgp dong va quyén Igi chinh
thic. Céac dich vu dugc thuc hién dén tirng nha hodc tai nha céng nhan va
thudng tra thu nhap bdp bénh va khéng quy tac. Nhitng hoat déng dudc
thuc hién bdi mot nhom coéng nhan nhay cam vdi cao va@i diéu kién thdi tiét
va I lut (xem Hinh). Tuy nhién mot vai nguGi trong s6 ho tra cac quyén Igi
cao hdn sau b&o va lut trong qua trinh phuc hoi.

3. C6ng nhan chinh | Bao gbm cac cong nhan co6 iknang/du dgc dao tao thudng lam trong diéu
thic kién chinh thifc cho cac doanh nghiép vira va Idn, cac clra hang va khu
cong nghiép. Hgp dong dai han hodc ngdn han trd cho ho thu nhap on
dinh, tham chi trong sudt trdn bdo hay [ | ut; dau vay van khoéng phai la
tién ludng cao.

4. Cac cong nhan K | Bao gom Dai hoc va cac cong nhan cé k nang cao va chuyén sau h au hét
nang cao va doc lap | thdi gian ho thuc hién viéc kinh doanh clia minh hodc dudc hap thu tU co
quan chinh phu va khu céng nghiép. Thu nhdp cla ho én dinh va déu dan
va khéng chiu anh hudng cua thdi tiét, 1l lut hay bio

5. Thu nhap chuyén | Nhém nay dugc mé ta bang cac ddon vi gia dinh nhan su ho trg vé kinh té
déi tU' ngudn ngoai hoac trg cdp. Ngudi than lao déng ngoai nudc hodc trong
cac thanh phd 16n (vi du Manila) luén cung cédp su ho trg bang cach gui
tién hang thang du d& nudi séng gia dnh t ai Naga. Tién gui tr cac lao
déng & ngoai c6 xu hudng déu dan va thudng dudc tdng |én dé gilp dd gia
dinh ho trong céac lan I{ lut hay b&o
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Hinh: cac vi du vé cac cong nhan tZ nhém 1 va nhém 2. Bén trai: mot chj thg gidt, Bén
phai: con phé ban rong, ca hai déu déi phé vdi mua bao trong mua mua

Trong bai tap nay chuiing ta s€ chi tap trung vao viéc udc tinh dién tich trung binh trén
mot ngudi trén dang su dung dat. Pay la thong tin quan trong déi véi cac thu tuc danh
gia kha ndng dé bj t6n thuong va rii ro ma ta sé& tién hanh sau dé. Chlng ta s& bt
dau tinh toan tUr bang khong gian san trén ngudi trén nha. Ching ta phai st dung cac
kich ban ban ngay va ban dém v cac toa nha cé so lugng ngudi khac nhau hién dién
trong cac kich ban nay. Mot vai toa nha, nlr tru dng hoc, tham chi khéng cé bat clr
ngudi nao hién dién ban dém nhung lai rdt nhiéu vao budi ngay.

e Trong bang PGIS_survey, hay kiém tra tdng s6 ngudi c6 mat ban ngay va
so sanh v@i ban dém. Diéu gi tao nén su khac biét?

Téng s6 ngudi Téng khong gian Khéng gian san
san theo m? trung binh/ngudi

Ban ngay

Ban dém

Gid day ta sé tinh toan khoéng gian san trén ngudi trén nha trong sult ban ngay va
ban dém.

&

e Trong bang PGIS_survey, hay tinh khong gian san/ngudi ban ngay s dung
phudng trinh:
Floorspace_person_day:=Floorspace/nr_people_daytime
(hay chdc chan hé sé chinh xac bang 0.1)
Floorspace_person_night:=Floorspace/nr_people_nighttime
e Hay kiém tra két qua cla ban. Dang s dung dat nao c6 khéng gian
san/ngudi thap nhat? Ghi chi xudng dudi 5 dang do.
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Dang s dung dat Khéng gian san tinh theo m?/ngudi

Ban ngay Ban dém

Thong tin vé khong gian san trén ngudi doi vdi cac kich ban ban ngay va ban dém gic
la trung binh trén dang sU dung dat. Cac két qua dudc luu trong bang Landuse. Sau
d4 ta c6 thé mé rong thong tin nay trén phan con lai cia khu vuc, ddi vdi cac tda nha
cung dang sU dung dat.

&

e Trong bang PGIS_survey, st dung ham két hgp dé tinh khéng gian san
trung binh/ngudi ban ngay. Group the information by Landuse , va luu két
gua la Avg_Floorspace_person_day..

e Hay thuc hién diéu tudng tu v8i khdong gian san/ngudi ban dén. Luu két qua
trong bang Landuse vd@i coOt tén la Avg_Floorspace_person_night.

e M3 bang Landuse va kiém tra két qua cua ban. Dang st dung d&t nao co
khéng gian san/ngudi thap nhat? Loai si’ dung dat nao khéng cé bat cu
thong tin thu dudc tr mau?

DE c6 thé lién két cac ban dd nha clra nay cla toan bd thanh phd ching ta sé can phai
dién vao bang nay cho cac dang su dung dat bi thi€u khac.

e Trong bang dudi day hay cd gang thuc hién mot udc tinh clia khéng gian
san/ngudi/dang s dung dat cho cac I8p thi€u. MOt vai dang ban cé thé dién
tryc ti€p la 0, vi chiing khéng c6 ngudi nao. Ddi v8i dang khac sé khd han.
Khao sat PGIS cang I&n cac gia tri sé co cang tot.

Tén MO ta Khéng gian san trung binh/
ngudi, dv: m?
Ban ngay Ban dém

Com_business Van phong kinh doanh
Com_hotel Khach san
Com_market Khu vuc thuong mai: khu vuc chg
Com_shop Cac clra hang thugng mai va siéu thi
Ind_hazardous Cac kho hoac nha xudng chilra vat liéu

nguy hiém
Ind_industries Cac khu cong nghiép
Ind_waterhouse Kho hang va phan xudng
Ins fire Doi clru hda
Ins_hospital Bénh vién
Ins_office Toa nha van phong
Ins_poilce Don canh sat
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Ins_school Cd quan: trudng hoc
Pub_cemetery Nghia trang
Pub_cutural Cd quan: cac toa nha van hoda chéng

han bao tang, nha hat

Pub_electricity

Hé thong dién

Pub_religious

Céc cong trinh tén gido chdng han nha
thd, dén chua

Rec flat_area

Giai tri: khu vuc bang phdng hodc san

béng
Rec_park Giai tri: khu vuc céng vién
Rec_stadium Giai tri: san van dong
Res large Dan cu: cac ng6i nha Ién
Res_mod_single Dan cu: cac ho gia dinh trung binh
Res _multi D4&n cu: t6 hgp cac tda nha
Res small_single | Dan cu: cac h6 gia dinh nho
Res_squatter Dan cu: cac ngdi nha tang I8p thap:

khu vuc nhap cu

River Séng
Khéng xac dinh 0 0
Vac_car Tréng khong: diém do xe va nha chd xe
bus
Vac_construction | Khu vuc tréng khéng duge chudn bi cho
xay dung
Vac_damaged Khu vuc gan day bi thiét hai do cac bién | O 0
cO tai bién
Vac_shrubs Dat tréng vdi cay bui, cay va cd 0 0

MOt khi ban da dién vao bang nay, ban cé thé chuyén ching dén bang Landuse trong
ILWIS, trong cOt AVG_Floorspace_person_day va
AVG_Floorspace_person_night

e Hay md bang Building va néi véi bang Landuse. Doc trong hai cot.

e Gi& ban c6 thé lam mdt ban dd thudc tinh clia dan cu ban ngay va ban dém
ddi v@i toan bd thanh phd

e Bao nhiéu ngudi trong RiskCity ban ngay va ban dém?

Phan C: Sir dung PGIS dé danh gia cac van dé trudt 16 dat

Khu vuc cling c6 mot s6 vung lan can cé6 mot vai van dé vé trugt 16 dat. Trong
thanh ph6 nhiéu khu dan cu xay dung ngay trén cac sudn dbéc. Hau hét day la khu vuc
ngudi nhap cu, vdi cac cong trinh xay dung khong phép, va tang dan qua hang nam.
Chinh quyén RiskCity da cung cap dién nudc dé hau hét cac khu vuc nay. Cac khu vuc
ngudi nhap cu trong nhirng suGn doc nay thudng xuyén phai hirng chiu cac tran trugt
IG dat trong subt mua mua. Khi cac sudn dbéc ding, nha clra dugc xay dung bang céach
dao vao trong sudn nui, va cac toa nha dugc xay trén sudn doc, va cai nha no géi dau
Ién nha kia. Vi thé ma trugt 18 dat thudng bat dau trong mot phan nhung khi ching di
chuyén xudng dudi sudn dbc s& anh hudng tdi nhiéu nha clra. Diéu nay dudc minh hoa
bdng hinh dudi day.
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: o e . O i
Hinh: Cac méu dic trung cua truot 16 dat dnh hudng dén khu vuc dan nhdp cu duoc
xay dung trén suon déc

Hay tim ra s0 lugng cac toa nha trong khu vuc dan nhap cu ma dudc phan bé trén cac
sudn dbc (I6n hén 30 do)

&

(>30 do).

e Hay tim ra s6 lugng nha trong khu vuc dan nhap cu phan bé trén sudn doc

e Ban can cac ban dd sau dé tim ra: Buildings (c6é thudc tinh s dung dét.
Hay chac rang raster hoa ban d6 nay trudc)and Slope_cl (I6p sudn dbc).
e Hay tu minh tim ra phuong phap d€ thuc hién diéu nay.

Dang s dung dat

SO lugng nha

Khu vuc dan nhap cu

Mac du trugt I8 dat la mot van dé thuc su trong cac khu dan cu, nhung chinh quyén
khong hé cé nhidu nd luc trong viéc danh gid cdc van dé trugt 16 dat hodc thuc hién
cac bién phap giam nhe rui ro. Nha cam quyén chu yéu phan ('ng chi khi nao tham
hoa xay ra, ma khéng cé hoat ddng trong viéc chudn bi 'ng phé va ban vé thién tai.
C6 mdt sd cac T6 chilic phi chinh phu dang lam viéc vdi cac cdng déng dia phuong
trong viéc danh gia rui ro lién quan tgi trugt 18 dat.

Trong mot vai vung lan can ho ti€n hanh cac du an lap ban dé cong dong, nhu két qua

dugc dua ra dudi day
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Hinh: M4t vi du dac trung vé ban dé coéng déng duoc vé trong suét mot cudc
hdi thao chi ra cac van dén truot |16 dat tai mot trong cac khu vuc lién ké

Khéng may thay nhithng ban d6 nay khéng hé dugc Iuu trong PGIS, va can dudc dich
dau tién thanh mot ban d6 cd sé ma c6 mot thong s6 trac dia thich hgp. Trong khu
chudng trinh cla du an chung ta, ta @& tién hanh bai tap thanh Iap ban d6 cong déng
tai mot trong nhirng vuing lan can cua RiskCity v@i cac van dé trugt |G dat gay go nhat.

.
e Hay tim tén cla cac vung lan can ndi ma ban dé dudc thuc hién.
e Cac khu vuc lan can trén ban dé Wards, va vi tri cia cac cudc phdng van
trong ban d6 PGIS_Locations.

Trong thanh Iap ban d6 PGIS, ngoai phan chung dugc dé cap dén & trén, ta cling dudc
yéu cau trong cac cudc phong van cu dan du ho cé tung trai qua cac van dé vdi trugt
I dat hay khoéng. Cac cau tra I6i dudc dich vao trong cac I6p sau day:

Lép Y nghia

Khong c6 gi Khong quan sat dudc vét n(t trén nha, va vét nut trong dat. Chd nha
khong lo 1dng gi vé cac van dé trugt 1§ dat.

Nhe MOt vai vét nlt trén nha, va ngdi nha ndm trong khu vuc dé xay ra
trugt 16 dat

Trung binh Nha va moét phan dat cé nhiéu vét nut. Chi ra dau hiéu ré rang vé su

dich chuyén cua d&t. Cac bién phap cdp bach dé 8n dinh sudn déc cén
dudc thuc hién.

Manh liét Nha chiu thiét hai vé& cdu tric manh mé do su dich chuyén cla dat. Co
nhiéu khe nit trén nha va dat. Trong tudng lai ngbi nha cd thé sup
do, va toa nha nén dugc bo di

Sup dé Toda nha sup d6 do chuyén ddng cua trugt 18 dat. Ngudi chi khéng thé
khoi phuc la nha ctra.

TU céc cau trad 18i dude cadc khu dan cu dua ra, c6 thé xem cac phan nhit dinh ma cé
thé gilip xac dinh cac van dé trugt I8 chinh trong khu vuc.

Bai tap RiskCity 4C - 12




Nghién clru thir nghiém RiskCity: PGIS dGi vdi viéc danh gia rui ro

e Hay tim dang thiét hai lién quan dén trugt I& dat trong khu vuc lan can dudc
phdéng van.

e Hién thi ban d6 diém PGIS_Locations la ban dd thudc tinh va dua ra thudc
tinh Landslide_damage trén anh cé do phan giai cao.

e Ban c6 thé két ludn gi vé vij tri clia cac khu vuc c6 kha ndng trugt I3, va cac
khu vuc nay co lién quan dén cac khu vuc lan can nhu thé nao?

e Ban c6 thé phan biét dudc cac khu vuc trugt 18 dua trén ban dd PGIS khong?

Mot trong nhitng T8 chiic phi chinh pht dang hoat déng tich cuc trong khu vuc lan cén
cung V@i cu dan dia phudng dé gilp d& ho trong viéc kiém soat cac van dé trugt 16
d&t. Ho da thuc hién diéu nay bang cach s dung céc céch ti€p can sau day:

I-iinhl:

T8 chldc mot vai cudc hdi thao véi dia phuong dé hi€u va ban bac vé cac
van dé trugt I8 dat va ching anh hudng nhu thé nao dén cubc séng hang
ngay.

MOt Gy ban khdn cdp dudc thanh Iap vdi hdu hét cac thanh vién hoat
dong dén tuU cong dong. Hon 70% ho la nir. Ho c6 kién thuc dia phudng
tot do la ngudi dang sGng trong khu vuc, va cac van dé dang xay ra. Ho
da dugc dao tao dé cung c8p su trg gilup cd ban dén nhitng ngudi dan dia
phuong, vi du trong trudng hdp cac van dé y té€ va vdi su sinh dé. Khi khu
vuc quéa dbc, trong sudt mua mua, khdéng thé di lai dudgc trén céac con
dudng dbc nhu vay. Moi ngudi dang song trong nhirng phan thap han v
thé khéng thé nao di chuyén nha cua ho trong trudng hdp khan cép, va
ho nh&t dinh khéng thé dudgc di chuyén trén cang trong tinh trang khan
cdp tdi cac trung tdm y t€ nam trén dinh sudn dbc. Vi thé su gilp dG cla
cu dan dia phuong la t6i quan trong.

Cac TG chlc phi chinh phG da cung cdp cac vét liéu x4y nha cd ban cho
khu vuc lan can va dao tao viéc xay dung cac tudng chan don gian dudc
xay dung gilta cac nha. Hinh sau day da minh hoa diéu nay

o v - .

Lr tr_d‘gil]p nhdm gidm nhe rdi ro do truot 16 dat gay ra dua trén

céng dodng tai RiskCity. Bén trai: cac tuong chdn don gian duoc xay duhg
bdi ngudi dan dia phuong vdi cac vét liéu xay dung cung cdp bdi NGO. Bén
phai: cac trang thiét bj dugc NGO tang cho viéc danh gia rui ro tai bién:
dung cu do mua, thiét bj lién lac v.v
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e CONng ddng khan cép cling thudng truc dé dua ra cac canh bao trugt I3 ddi
v@i cong dong trong khu vuc lan can. Ho dudc cho cac dung cu do mua
daon gian, va dudc dao tao dé€ ghi lai lugng mua va lugng mua tich tu
khong qua 3 ngay. Khi lugng mua vugt qua mot ngudng gia tri xac dinh
trudc 60 mm trong 3 ngay, sau d6, hé théng chuyén sang “bao ddng
vang”, né chuyén sang “Bdo déng dé” khi mét vai trugt 18 nho xay ra. Tai
tinh trang nay céng déng dia phuong bat dau cac thd tuc di tan. Viéc di
tan sé ti€p tuc cho tdi khi lugng mua tich Oy b &t dau it han 60 mm sau
ba ngay. Hinh dudi day cling cdp mot bang dan gian vé cac tha tuc di tan
(nhén dudc tir Oxfam, ESFRA, ISMUGUA, Guatemala)

Normal
Rainfall £ 90 rim / Small to
Oran _ Medium

within B Landslides

hours

happen

NO | NO NO

_. i

—
——
Start
vacuation

NO NO NO

Abnormal
Rainfall 60 mm Regional

within legs = —»/ System
than 3 days

Small to
Medium
Landslides
happen

Hinh: Hé théng bdo dbng don gidn dbi vdi viéec chudn bj ddi phé vdi truot 16 dat
dugc cong dbng dia phuong van hanh vdi su giup dé cua NGO (ngudn : Oxfam,
ESFRA, ISMUGUA, Guatemala).

Ta c6 thoéng tin tlr cac tram do mua dia phuong, dudc goi la Rainfall_Station, ndm

tai gilra cac khu vuc c6 kha nang trugt I6. Chung ta s& st dung thdng tin nay dé quyét
dinh muifc d6 bao déng nhu dugc dua ra trong hinh trén
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e Hay hién thi Rainfall_station trén ban d6 Buildings va thém ban d6 diém
PGIS_Location vao do, cai ma ban hién thi véi thudc tinh
Landslide _damage.
e M4 bang Rainfall_record, va s dung sc dd biéu thi & trén dé tinh toan muc
do bdo dong doi véi nhirng ngay trong ban ghi mua.
e Hay tinh lugng mua tich tu qua 3 ngay st dung phudng trinh:
Rain2=Rain+Rain[26R-1]
Rain3=Rain+Rain[26R-1]+Rain[%6R-2]
Yellow_Alert:=
iff((Rain>=60)or(rain2>=60)or(Rain3>=60),”Yellow_alert”,”No_alert”).
e DE tinh toan “Orange alert”:
Orange_Alert:=iff((Yellow_Alert="Yellow_alert”)and(rain>=20),”Orange_al
ert”,Yellow_alert™)
e Bao nhiéu ngay c6 “Red alert”?

Vi€t két qua vao bang sau:

Bao nhiéu ngay khong lam
viéc

MUrc do bao dong SO ngay

Bdo dong vang

Bdo dong da cam

Bdo dong doé

Phan D: Sir dung PGIS dé danh gia cac van dé Ii lut

Trong sudt nghién clfu cua PGIS chiéu cao I Iyt clia cac bién c6 lich sir khéng
dudc ghi lai theo cm, nhung theo cach ngudi dan chirfng minh né. Bang dudi day chi ra
cac muc tham khao dugc tim ra trong moét vai hoat déng thuc dia vi dd mot vai ngudi
st dung lam chi thi va dé cap dén d6 sau muc nudc IG.

Muc do sau 1T lut tham khao dua trén Muc nudc tuong dudng tinh theo cm
cOng dong tudng duong vdi cac phan co
thé ngudi
Sau dén mat ca chan <20cm
Sau dén dau goi 40-50cm
Sau dén hong 50-100cm
Sau dén nguc 100-150cm
Sau ngang dau 150-250cm
Ngap tang 1 250-350cm
Ngap tang 2 >350cm

Nhu da ban bac trong sult cac cudc héi thao, su khac biét trung binh 10cm chiéu cao
gilra nam va nit cé thé xac dinh su khac biét trong viéc nhén thirc vé tai bién. D& gidm
thi€u su bt tién nay, diéu nay c6 thé dua ra cac dd sau muc nudc dugc moi ngudi
tham gia tan thanh va rd rang, hon la dua ra cac gia tri tuyét déi hodc qua chinh xac.
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i~ Waist
90 c

Hip

80 gm

Knee
a0 cm

20 cm

Hinh: Phuong phap do db sau Id lut tham khao dua trén céng déng
theo cm trong hdi thao

Chung ta sé danh gia cac kién thlc dia phuong vé Il lut cua ba bién c6 ma ngudi dan
dia phudng van con nhd ré rang nhét:

e Bién c6 chinh tUr nam 1998, day la mot tran [0 tan khGc nhat trong khu
vuc, va @ pha h iy moét sé lugng I16n nha clra. Cac nha clra bi pha huy
trong sudt bién cd nay dudc minh hoa trong bang vdi s dung dat :
“Vac_damaged”. Ddi v3i cac tda nha nay van cé thé thu duge chiéu cao
muc nudc trong sudt bién cb tu nhirng ngudGi dan séng tai khu vuc lan
cén, va ding la dang nha cé thé khéi phuc lai dugc. Tuy nhién, théng tin
dan cu cé thé khéng phuc hdi lai dugc

e Cac bién cd chinh, nhung nhd hon, & xay ra nam 1993. Nhiéu ngudi
khéng thé nhd dudc trén 10 lut nay tdt nhu nhé trén lut ndm 1998, ding
bdi vi mdt s& ngudi khéng sdng trong khu vuc vao thdi diém dé.

e Cac bién c6 hién tai va nhd da xay ra nam 2007. Khi day la su kién cudi
cling, ngudi dan dia phudng cé thé nhd dudc t6t chiéu cao 0 |ut cua su
kién nay.

e Hay md bang PGIS_Survey va phan tich s6 lugng thdi diém mdi mot 16p
dugc dé cap dén.

e SU dung cOt Column, Aggregate va chon c6t Remember_flood 1993. S
dung ham: Count, Group by: Remember_flood_1993. Luu két qua trong
bang Water_heights, c6t: Number_1993. Hay thuc hién diéu tuong tu doi
vGi 10 lut nam 1998 va 2007.

e Hay md bang Water_heights va so sanh cac két qua. Hay viét cac sb lugng
trong bang sau day.

e Ban c6 thé két ludn dudc gi tir diéu nay?
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Chiéu cao muc nudc

SO lan dugc dé cap
dén trong bién co6
1993

SO lan dugc dé cap
dén trong bién co6
1997

SO lan dudc dé cap
dén trong bién cb
2007

Khéng thé nhé

Khong co i

Mat ca

Dau goi

Héng

Nguc

Pau

Tang 1

Tang 2

Téng

Ba bién cd I lut nay khong thé dudc nhd tudng tu nhau. Dau Ia ly do cho diéu nay?

DGi vdi ba bién c6 cling nhu mét mo hinh 1T da dudgc ti€n hanh, va ba ban d6 chiéu cao
muyc nudc I dudc tao ra: Flood_100y tudng Ung véi bién bé nam 1998, Flood_50y
vGi nam 1993 va Flood_ 10y lién quan dén bién c6 nam 2007.

&

e Hay hién thi ban d6 Flood 10y, va chdng ban @ manh véi nha clfa ndm
(Buildings_ situation_1997).
PGIS_Location, va chon thudc tinh Remember_flood 1998.

infomation va thém ban d6 Flood 100y, Flood 50y,
Flood_10y va ban d6 diém PGIS_Location. Hay so sanh thodng tid ia

1997

e Hay md& Pixel

phuong vdi cac moé hinh két qua.
e Ban c6 thé két ludn dudc gi?

g hi én

thi

bdn d6 diém

Viéc so sanh thu cong thong tin dia phuong vé ba tran I nay vdi ba ban d6 dugc mo
hinh (Flood_100y, Flood_50y and Flood_10y) khéng phai ltic nao ding dé& dang,
vi chldng c6 hai hé théng do dac khac nhau (chiéu cao muc nudc theo m va chiéu cao
muc nudc theo con ngudi). P& so sanh chang thi t8t hon hét hay chuyén théng tin
cbng dong sang dang mét.

&

e Hay md bang Water_heights va thém mot c6t Height_in_m (Gia

nhat:0, I8n nhat: 15, do chinh xac: 0.01).

e Hay dién vao cac gia tri muc nudc trung binh d 6i v8i mdi I18p. Vi du. Mat ca:

0.1, Dau gbi: 0.35 v.v.

e Hay dong bang Water_heights va mdé bang PGIS_Survey. GiG hay Noi vdi

bang Water_height va c0t Height_in_m va group by

Remember_flood_1993. Goi cot dau ra: Water_height_1993.

e Thuc hién tudng tu véi nam 1998 va 2007.

e MG Pixel infomation mot Ian nira va kiém tra dit liéu d&i véi ba ban do 10 lut.

tri, nho
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Cudi cung chiing ta ding cé thé tinh su ddng thuén gilta cac k&t qua da dudc mé hinh
va cac két qua cla PGIS. Ching ta cé thé thuc hién bang cach giao ban d6 diém vdi
ban dd 13 lut, nhung trong ILWIS ding cé th & doc dudc cac théng tin tr ban do 10 lut
d8i vdi toan bd cac diém, bang ban dd diém PGIS_Location. Chung ta cé lua chon:
Open as Table

&=

e Nhap chudt phai trén ban d6 PGIS_Location va chon option: Open As Table.
Gid ban dd diém md nhu mot bang, va ban cé thé thdy hé toa do cua mdi
mot diém.

e Ban c6 thé doc cac gia tri cia ban dd ddi véi cac toa dd cu thé s dung
phuong tinh sau ¢ € xem dudc dong lénh, vao View va chon Command
Line):

Water_Height_50y:=Mapvalue(Flood_50y, Coordinate)

e Thuc hién diéu tuong tu vai cac tran I lut 100 nam va 10 nam.

e Hay déng ban dd di€m PGIS_Location lai va md3 bang PGIS_Survey. N&i véi
ban dé diém PGIS_Location va doc ba cdt ban vira lap.

e Bay gid ban c6 hai dang théng tin trong ciing mdt bang ban cé thé tinh toan

su khac biét:
Difference_50y:=Water_height 1993 — Water_ height 50y
Difference__100y:=Water_height_ 1998 — Water__height_ 100y
Difference_10y:=Water__height_ 2007 — Water_height_10y

e Hay viét cac su khac biét trong bang dudi day. Ban c6 thé két ludn dudc gi?

Su khac nhau trong | Thap nhat Cao nhat Trung binh Do 1éch chuén
chiéu cao muc nudc
gitta PGIS va md
hinh cho :

1993 (50 nam I
lut)

1998 (100 nam I
lut)

2007 (10 nam IG
lut)
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Bai tadp 5a. Tao dudng cong kha nang tén thuong

Thdi gian du kién: 3 gid

D{ liéu: dif liéu tUr thu muc :/exercise05a

Nhiém vu: Trong bai tap nay, ching ta sé hoc cach thuc hién danh gia thiét hai do 10 lut
bédng cach s dung ham dd sau-thiét hai. Chung sé 18y tir dif liéu PGIS céac
tham s6 dé tinh todn ham dd sau-thiét hai .

Dir lieu dau vao
D{I liéu cho bai tdp nay bao gdm cac ban dd va cac bang lién quan dén: 1) Ki€u nha clra, 2) dd sau
nudc ngap, 3) thong tin lién quan dén tac déng cua Il lut 1én nha clra tir diéu tra céng coOng.

Bang/Ban do Ccot Giai thich
Buildings (M/T) S« dung dat Miéu td vé cac nhém nha clra
Dién tich Dién tich nha cira tinh theo m?
S6 tang S6 lugng tang

Dién tich mét san | Téng dién tich mat san (mat san*sd tang)
Waterdepth_1998 (M) DO sdu nudc ngadp | Ban doé do sau dudc tinh toan s dung di liéu dau

(0.00 m) ra cia mé hinh mé phong I lut HEC-RAS.
PGIS_Survey (T)
PGIS_Location (M) Ban dd diém chi ra vi tri cdc diém diéu tra cla
PGIS

Péanh gia thiét hai do [ | ut c6 thé dudc thuc hién theo ki€u ban dinh Iugng. Nghia 1a thiét hai phai
dudc dinh lugng trén mbi loai cla cai dua theo mic do tdp hgp dudc chon dé danh gid. Ham giai doan-
thiét hai miéu ta giadi phap hiéu quad nhat lién quan dén cac tham s6 thiét hai do ngap lut trong cac
mo hinh danh gia thiét hai (Krzysztofowicz and Davis, 1983a; Krzysztofowicz and Davis, 1983b)

Stage-Damage Curse
(L]
E“ ¥
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L
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Budc A: LAy cac tham sd tdn thuong tur diéu tra caa PGIS

=

Damage in %
e 8 & &8 8

Damage (in %)

20 1

Céc budc theo, ta sé hoc cach xay dung ham do sau-thiét hai
cho cac kiu nha cutra khac nhau. Ham d6 sau-thiét hai 1a mot
ki€u cu thé cia ham giai doan-thiét hai lién quan dén ti I& m&t
mat/thiét hai do do6 sau nudc lut. Ham giai doan-thiét hai xac
dinh s6 lugng, théng qua cac biéu thlc toan hoc, ti 1& thiét hai
bién d6i nhu thé nao vdi su bién d6i cua tham s6 i lut.; do dd
cac ham nay thudng dugc ap dung trong danh gia thiét hai ban
dinh lugng do @ | ut. Cac ham nay biéu dién kha ndng ton
thuong cia mdi yéu t6 chiu rdi ro bing tham s6 xac dinh khi
bi€n c6 ngap lut tdc dong. Cac yéu t6 chiu rui ro dugec nhom lai
dua theo mlc do tdp hdp ma chidng ta mudn thuc hién khi danh
gia rui ro. Cac y&u td chju rdi ro am chi cac kiéu nha ctra (nha

Ham giai doan-
thiét hai la ham
toan hoc biéu
dien modi quan
hé gilta mdc dé
thiét hai va cac
tham s6 1T lut:
hinh drdi chi ra

2 kiéu chic
nang tnh tr ang
thiét hai

gd mot tang, nha don xay béng vifa gach, nha bé téng cbt thép nhidu ting, v.v...)
hodc cac yéu t6 cé thé tadp hdp thanh cic don vi nha 8, thucng mai, cdng nghiép, va
néng nghiép. Trong hinh X.X, 2 kiu ham tinh trang-thiét hai dudc dua ra: 2 d6 thi
phia trén lién quan dén thiét hai nha & béng bé tong do ngdp nudc dudc biéu dién theo
phan trdm; 2 d6 thi bén dudi biéu dién mdi quan hé gilta thiét hai va thdi gian ngap
cho cac nhém cay trong khac nhau. (Dutta et al., 2003).

For Residential Structure
(RCC concrete)
// i
|~ - ohservation {avg.)
0 | 2 3 4 5 [+]
Flood water depth (in meter from floor level)
Observed data for different flood depth range
+ 0-0.5m
e D31m -
Above Lm :__,.r—"'J
e =__...-""'f-y
m_ﬂbm‘elm B . '___'_:_,_,.—-""—F-F’
0.5-1m= _d____,-—-—"'
e i for dry crops
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5 5 8 8
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For Residential Content

« ohservation (avg.)

g

=
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1 2 3 4 5
Flood water depth (in meter from floor level)
Observed data for differemt food depth range
+ 0-0.5m
= DS-lm
Above Im
__fj:
1 Above lm P = _F'____,_-—'-"'"_-FP;
05im L
0Sm
for melon
1 2 3 4 5 6 7

Time (in days)

Ham giai doan-thiét hai dugc 18y theo 2 cach: th& nhat gom su tinh toan ham s6 dua
trén dif liéu thiét hai do ngéap lut trudc day; th& hai sy tinh toan ham s6 ti sy phan
tich dua trén: danh gia dua trén ki€n thiic chuyén gia vé cac nhom cua cai, diéu tra
bdng ban cau hdi, va su tap hgp théng tin vé cac don vi clia cdi hodc nhém tham phu.
Trong trudng hgp th(r hai, ham dudc goi l1a ham giai doan-thiét hai t6ng hdp.

Chung ta thu thap thong tin can thiét dé€ xay dung cac ham s8 tU cac cudc diéu tra cla

PGIS. D{t liéu thu thap dugc sé Iuu trit trong mot bang goi la

Piéu tra PGIS; cac df

liéu nay lién quan dén tai bién trugt I& va Ii lut, nhitng ching ta sé chi s dung d{ lién




quan dén ba tran lut lich s xudt hién trong nam 1993, 1998, 2008. Bang nay c6 200
vi tri phdng v&n, mdi vi tri lién quan dén mot tdoa nha; cac ID tir FOO1 dén F100 tap
trung vao bién cb I{i lut; mdi ban ghi c6 mot két qua trung binh ctia cac ban tra 13i va
danh gid udc lugng clia tat cd cac ho gia dinh ma s6ng hac da ting sGng lac xay ra
thién tai trong cac ngdi nha riéng. Cac cau hoi tap trung muc nudc ngap, thiét hai gay
ra, tinh trang cla con ngudi, xe c0, va nha clra trong mdi quan hé vdi cudng do cua
nudc ngdp cudng dod cua tran Iii. Cac cau tra 13i sé dudc bién dién lai bdng “code” dé
cdng ddng dé hiéu va dé dang tinh toan sau nay.

&

MG bang: PGIS_Survey va kiém tra ndi dung cac cot. Viét lai bén dudi kiéu
domian cua moi cOt lién quan (class, identifier, boolean, value):

1) Landuse:

2) Building_type:

3) Nr_floors:

4) Waterheight_1998:

5) Flood_effect:

Waterheight_1998: domain nay lién quan dén dé sau nudc ngdp, Lam thé
nao ban cé thé xac dinh cac khoadng tuong Ung véi cac mic d0 ngdp khac
nhau? Viét xuéng phia dudi.

1) Mat ca chan: tlr dén mét

2) Dau goi: tur dén mét

3) Hong: tu dén mét

4) Nguc: tur dén mét

5) bau: tr dén mét

6) Ngap hét tang mot: tur dén mét
7) Ngap hét tang hai: tir dén mét

Bang nay dudc lien k&t véi ban dd diém PGIS_Location ma biéu dién vi tri mdi cudc
phong vén trong RiskCity. Dau tién chang ta phai ki€ém tra vi tri clia cac cudc phong
vén trong moi quan hé véi quy md tran lut; hién thij vi tri diéu tra véi ban d6 ngap lut
giai doan 100 nam lai day.

&
MG céc ban db sau day:
1) PGIS_Location: Kiém tra thudc tinh ma ban d6 dudc lién két véi bang
PGIS_Survey.
2) Trong ctra s8 nay thém ban d6 Flood_100y (dé& trong subt =50) Viewer >
layers > add layer.
3) Thém ban do polygon buildings
4) Thém ban do polyline Building_situation_1977
Cac ng6i nha trong ban d6 1977 nhung khéng c6 trong ban d6 polygon la céac
toan nha da bi pha huy hoan toan hoac bi hu hai hoan toan vi thé bi bd hoang.
C6 khoang bao nhiéu ngdi nha bi pha hdy bdi trén 1G nam 1998.

Gi¥ chung ta c6 thé bat dau chiét xuit ham dd sau-thiét hai. DI liéu thiét hai dugc luu
trr & bang nay lién quan dén tran lut nghiém trong xuat hién trong 1998, dudng cong
do sau-thiét hai dugc tinh toan dua trén cd s@ cac dif liéu cua bang. Dau tién ban can
phai xuat di liéu bang PGIS_Survey sang Exel. Chi 13y nhitng ban ghi lién quan dén I
lut. Ban cé thé& lam theo 2 cach: ban cé thé mé bang trong ILWIS, chon va copy cac
dong FOO1 dén F100 sau dé paste chung thanh bang tinh trong Exel; hodc ban cé thé
xuédt toan bd bang bang cach nhdp chudt phai vao bang chon export; ban nhdg la phai




chon file xuat ra dinh dang DBF. M6t khi ban c6 bang dif liéu trong Exel thi can phai
x06a cac dif liéu khéng can thi€t cia phan bai tap nay. Va bang tinh cua ban can phai
giéng nhu bang vi du dudi day.

] Fle Edk Miew Jnest Fomat  Tods sz Wivkww  Help Tupe anq F“:I
NEHS S E .-.v@ Hl‘-‘uial <10 - | B F U EEE=E f % v 4% =
F1 - il WEMEER_F L
AT B N_J C [ D] E F!!!!!%%q E -
| 1 [<EY LAMDUSE BLILDING_TY AREA REMEWMBER_FL_1993)REMEMEBER_FL 1955 REMEMEER_FL_2007 FLOOD_DAMAG
| 2 |FO25 Res_squatter “Wood and other scrap materizls 73 Mo_flond ankle Mo_flood |5.d]
| 3 |FOO4 wac_datnaged Fieldstone 177 Mo _flood Brzast Mo_flaod 100
| 4 |FOO0B Res_souatter Brick_in_tnud 111 Mo flond Broast qd
| & [FO08 Res_squstter “Wood and other scrap materizls fid Mo flond Breast Mo_flood a0
b |F)13|Hes squatter Brck in rmud 127 mo flood Dreaat Mo flood Hh

Table PGIS_Survey exportad in Excel

Budc B: Tinh toan ham giai doan thiét hai cho tat ca cac
ngdi nha.

P& tinh toan dudng cong dd sau-thiét hai ching ta s dung cac ban ghi thiét hai anh
hudng dén cac ngdi nha; dif liéu dugc luu trif trong bang ma ban vira xuat & nam & cot
“Flood_damage”. COt nay ghi lai cac thiét hai do 0 lut nam 1998. Chlng ta can tinh
toan gia tri trung binh vé thiét hai cia moi khoang dé cao.

&
S&p x€p cac ban ghi d6 cao nudc Iti ndm 1998 trong Exel: chon cbt bén phai va an

vao nuat trong vong tron do trong hinh x.x
-

Tinh toan gia tri trung binh ctia mdi khoang do cao muc nudc. Nhap vao “Function”
(vong tron mau xanh trong hinh x.x) va chon “average”.

Khoang Do cao mat nudc Trong tam cla Trung binh thiét
(m) khoang do cao hai

Mat cé chan 0-0.2 0.1

Pau goi 0.2-0.5 0.35

HONng 0.5-1.0 0.75

Ngu'c 1.0-1.5 1.25

Pau 1.5-2.5 2.0

Ngap tang 1 2.5-3.5 3.0

Ngap tang 2 > 3.5 5

Tao trong Exel mdt bang véi it nhat 2 cbt cudi cung; bang nay dudc sir dung dé biéu
dién két qua trong do thi truc X/Y. Thém 1 hang & phia trén va 1 hang & phia duédi nhu
Ia hinh & phia dudi. Hang dau tién thé€ hién vi tri ma trong dd cac ngdi nha khéng bi
ngap, dong cudi cling thé hién chd ngdp rat sdu hon 7m; ching ta coi khi nudc ngap
I8n hon hodc bdng 7m, thiét hai trung binh cla t&t ca cac ki€u nha 1a 90% (diéu nay
dudc tinh toan thdong qua cac phuang phap khac)



GiG chang phai xay dung mot do thj

Interval centroid | Av damage X e .
- trong Exel su dung cac gia tri trong tam
No Flood 0 0% ctia moi khoang dd cao 1a gia tri cot X
Anke 0.1 — va trung binh thiét hai la gia tri cot Y.
Knee 0.35 MG “Graphics menu” trong Excel bang
Hip 075 o cach nhdp vao bi€u tugng trong vong
Breast 1925 tron mau xanh trong hinh x.x. Chon “XY
= Scatter” va nhdp vao next; sau dé vao
Head 2 . . N ~ b s e
= the “series”; thém day mdi va dién vao
First floor flooded 3 — phia phai clra s6 nhu huéng dan.
Second floor floded (=3.5m) 5
/mor more 7 90%
1. Chon gia tri X va chon 6 ndi
Serizs Ly ban da Uu trong tdm cua
1 Name: |.ﬁ.nkle = khoang “mét ca chan” va 6
= phia trén (cac 6 mau xanh
# Yalues: || * duang trong bang)
2. Chon gia tri Y va chon 6 ngi
ol wvalies: =it <A ban luu gid tri trung binh
add | Remave | thiét hai cho khoang do6 cao
— — kia va 6 phia trén (cac 6

mau xanh I4 trong bang)

Theo cach nay tét ca cac khoang do cao (tUf “mét ca chan” dén “7m hodc hgn”) va hién
thi 1&n dd thi. N&u ban khéng thdy dudng d6 thi, nhdp chudt phai vao moi cip diém
chon “format data series”, va, trong “pattern” thém dudng d6. budng do thi sé gidng
véi hinh bén dudi.

Damage function for all buildings
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Damage function for all the buildings.

Budc tiép theo s& diéu chinh hudng dudng ctia mdi day. Nhdp chudt phai vao mdi cip
diém, va chon “add trend line”. Trong “Type menu” chose “linear function” va trong
“Option menu” chon “display equation on chart” (cho day “Mat ca chan” chon ca “Set
intercept =0).

L3p lai véi tat ca cac day va cubi ciing ban phai cd cac dudng di qua cac diém va cac
phugng trinh clia cac day giong nhu hinh dudi day.



General function for all building types

= G0x ——Linear {&nkle}
y=236x+24 Linear (Knee)
z Y =275x+ 5375 Linear (Hip)
= 60 _ )
@ Lododo L 4o b odo_ioS__i_..f  Y=26x+865 —Linear
E 1 | } | | | | | | 1 1 1 1 <E_|reas.t_)
R [ Bl e e e e y=24x+9 Linear (Head)
[=] 4 -4 b e b e 4 o
4 R y=20x+ 17 —Linear (First
20 T-#“-t--F—-l-—ft-—rF-—-t-—t--——q-—ft— - —- fioor )
y=x+74 —Liear
0 1 | | | | | | | | 1 1 1 1 (Secend floar)
T T y=55%+ 515 —Linear (Third
0 1 2 3 4 5 5] T or more)

Water depth (m)

Damage function for all the buildings: equations of the trend lines.

M6 hinh cac ham phUc tap nay biéu dién lai sy thay d6i cla ty I& thiét hai cla tt ca
cac tdoa nha (thé hién theo phan trdm) trong mdi quan hé véi dé sdu nudc ngép. Véi 8
phudng tinh du gc hién thi trong biéu d6 ching cé thé viét I&nh trong ILWIS dé& tinh
toan thiét hai cho tat ca cac toa nha bi anh hudng bdi bat c tran lut nao.

Trudc do, chung ta can phai danh gia ngdi nha nao bi Il lut trong tran IG nam 1998.
Chung ta can biét nhitng ng6i nha nao bi lGt bién ¢6 d6 va dé cao nudc ngap trong moi
ngdi nha.

& Trong ILWIS, raster héa ban @ polygon Buildings va chong né Ién
Flood_100y dé& thé& hién lai dd sdu nudc It ndm 1998. D3t tén bang chdng
I&n dé “flooded_buildings”: bang nay chi ra mdi téa nha khac cé muc do
ngép khac nhau dua theo ban do tai bién.

M& bang flooded_buildings va tinh d6 cao muirc nudc 16n nhat trén cac
toa nha (ching ta chon s dung muiic nudc cao nhat, nhung mot phuong
phap khac c6 thé sir dung mdic nudc trung binh). Trong “Column menu”
chon “aggregation”. Trong *“aggregation menu” chon “Column” =
flood_100y; chon “Funtion” la Maximum; nhom la “Buildings”. Dat tén co0t
la “Max_waterdepth_per_building”.

Md& bang Buildings va ndi cot md&i Max_waterdepth_per_building ban vira

mdi tao trong bang flooded_buildings. GiG ban cé d6 cao nudc ngap cho
mdi tda nha trong tran lut ndm 1998

Gi¥ chiing ta cé thé ap dung truc tiép vao ILWIS ham d6 sau-thiét hai da tao trudc day
bang cach chay tap Iénh dai nhung don gian trong bang Buildings. Muc dich 1a d€ ap
dung cdc phuong trinh khac nhau da dugc s dung dé€ tinh toan cac khoang muc nudc
khac nhau.



¥~ M§ bang Buildings mot [an nifa va, trong phan viét 1énh nay viét mét tap
Iénh tinh toan thiét hai theo cach sau: néu dd cao muc nudc dudi 0.1m (la
trong tam cua khoang dd cao “Mat ca chan™) thi ap dung phudng trinh lién
quan, néu khéng thi, néu do cao muc nudc nhdé hdn 0.35m (trong tam cua
khoang do cao “dau g6i”) ap dung phuong tinh ma thu 0c vé khoang dé
cao nay va tuong tu nhu vady cho cac khoang do cao khac. Cac phuong
trinh 1a nay da du dc tinh toan trudc. Dudi day la tap 1énh d6. Nhung trudc
tién hay ban thir viét doan nay 1énh nay.

Damage_per_building= IFF(Max_waterdepth_per_building <=0.1, 60 *
Max_waterdepth_per_building,
IFF(Max_waterdepth_per_building<=0.35,Max_waterdepth_per_building*36
+2.4,
IFF(Max_waterdepth_per_building<=0.75,Max_waterdepth_per_building*27.
5+5.375,
IFF(Max_waterdepth_per_building<=1.25,Max_waterdepth_per_building*26
+6.5,

IFF(Max_waterdepth_per_building<=2, Max_waterdepth_per_building*24+9,
IFF(Max_waterdepth_per_building<=3,Max_waterdepth_per_building*20+17

IFF(Max_waterdepth_per_building <=5,Max_waterdepth_per_building+74,
IFF(Max_waterdepth_per_building<=7,Max_waterdepth_per_building*5.5+5
1.5, 90)))))))

Trong diéu chinh c6t nhé phai chon precision = 1!

Mdi khi tinh toan cot “Damage_per_building” ban cé thé hién thi mdc do thiét hai bang
cach sUf dung ban do raster Buildings. Nhdp chudt phai vao ban do trong ILWIS va
chon Display Options. Chon damage_per_building (xem ban do bén dudi)

& Legend
1}
23
45
B3
a0

Map representing the damage 1n % calculated using the depth-damage functions related to the 1998
flood event (displayed together with the building polygon map).



N&u ban kiém tra cdn than két qua nay, ban cé thé tim thdy nhiéu mau thuln khac
nhau. Kiém tra ti Ié thiét hai va d6 sdu muc nudc cla cac tda nha sauday trong b ang
“Building”

MAa ngdi nha Céach sUr dung PO sdu muc nudc Thiét hai

B_15425

B_14910

B_27688

B_28591

Ban co6 két luan gi tr bang trén? La két qua thda dang va cé y nghia?

T&t ca cac ngdi nha dudc tinh todn véi cac dic diém ging nhau va s6 ting nha khéng
dua vao tinh toan. Nhitng khu nha tam cu don |é mot tang c6 mic do thiét hai khéng
gidng vdi nha bé téng cbt thép 4 tdng. DE cai tién cach lam chang ta cdn chon mdc dd
tdp hdp nhd haon. Vi du chiing ta c6 thé bat dau tinh toan cac ham dé sau-thiét hai chi
cho nhitng nha tam cu trong khu dén cu. Phan gidi thiéu sau day chi ra cach lam ngén
gon dé& tinh toan cac ham cho squatters, néu ban cé thdi gian va ban quan tdm dén né
hay doc phan nhiém vu dugi day.

Bai tdp nang cao

¥~ Copy bang PGIS_Survey vao Exel mét [an nita. S&p x&p theo 1D va x6a cac
ban ghi lién quan dén thiét hai trugt 18. Gid sap x€p cac ban ghi theo cach
str dung dat (Landuse) va chi luu “Res_squatter” va “Vac_damaged”. Xda
tat ca cac ban ghi ma khoéng phai la “Wood and other scrap materials” hodc
“Brick in mud”. Cu6i cing sap x&p chung theo s§ tang. Chung ta cho
squatters lam bang go hodc gach vita va chang ta can dua vao tinh toan ca
nha bi sap (vacdamaged).

¥~ Gi¢ ban c6 thé chia danh sach thanh chudi: nha 1 tang, 2 ting, 3 tang.

¥~ v6i mbi chudi ban phai tinh todn cdc ham db sau-thiét hai bdng cach lam
sau day da dudc giai thich phan trudc. Mot khi ban cé phuadng trinh vé cac
dudng, hay viét tap 1énh (script code) cho ILWIS gidng nhu tap Iénh dudi
day sr dung cho tat ca cac toa nha nhu da vach ra.

Tao trong bang “Buildings” mot c0t mdGi goi la “Maxwd_squatter_1" vdi
dong lénh sau day

Maxwd_squatter_1:=IFF((Landuse= “Res_quatter”) AND (nr_floors = 1),
Max_waterdepth_per_building,?)

Gid ban cé do6 sau muc nudc chi cho squatter 1 tang, lap lai tudng tu vdi
squatters 2 tang va 3 tang.

®~ Ap dung ham dd sau-thiét hai ban 18y 3 c6t méi tao va céng hét cac két
qua trong mot cot goi la Squatters_damage.

¥~ 50 sanh k&t qua véi ban db thiét hai trudc

Dudi day, cac dd thi cua squatters dudc chi ra dé tao diéu kién thudn Igi cho nhiém vu
nang cao. Trong mdi dd thi phudng trinh ctiia mdi dudng clia mdi khodng dd cao dudc
liét ké. Néu ban khéng mudn tu tinh toan, st dung nhirng cai dudi day.
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One floor squatters: IFF(Maxwd_squatter<= 0.1,

100*Maxwd_squatter, IFF(Maxwd_squatter<= 0.35, 60*Maxwd_squatter
+4,IFF(Maxwd_squatter<= 0.75, 37.5*Maxwd_squatter+11.875,IFF(Maxwd_squatter<=1.25,
30*Maxwd_squatter + 17.5,IFF(Maxwd_squatter<= 2, 38.667*Maxwd_squatter +
6.6667,IFF(Maxwd_squatter<= 3,11.556*Maxwd_squatter+60.889,IFF(Maxwd_squatter<= 5,
2.0722*Maxwd_squatter+89.339,100)))))))

Two floors squatters: IFF(Maxwd_squatter<= 0.75,

40*Maxwd_squatter, IFF(Maxwd_squatter<=1.25, 15*Maxwd_squatter + 18.75,
IFF(Maxwd_squatter<= 2, 30*Maxwd_squatter,IFF(Maxwd_squatter<= 3,
20*Maxwd_squatter+20,IFF(Maxwd_squatter<= 5, 5*Maxwd_squatter
+65,IFF(Maxwd_squatter<= 7, 5*Maxwd_squatter+65, 100))))))))

Three floors squatters: IFF(Maxwd_squatter<= 0.1,
50*Maxwd_squatter,IFF(Maxwd_squatter<=3, 22.414*Maxwd_squatter + 2.7586,
IFF(Maxwd_squatter<= 7, 7.5*Maxwd_squatter + 47.5, 100)))

Tai liéu tham khao va doc thém

Dutta, D., Herath, S. and Musiake, K., 2003. A mathematical model for flood loss estimation.
Journal of Hydrology, 277(1-2): 24-49.

Krzysztofowicz, R. and Davis, D.R., 1983a. Category-Unit Loss Functions for Flood Forecast-
Response System Evaluation. WATER RESOURCES RESEARCH, 19(6): 1476-1480.

Krzysztofowicz, R. and Davis, D.R., 1983b. A Methodology for Evaluation of Flood Forecast-
Response Systems 1. WATER RESOURCES RESEARCH, 19(6): 1476.



Bai tdp 5b. Panh gia Pa Tiéu chuan Khdéng gian trong danh
gia tén thuong va rui ro dinh lugng.

Thdi gian du kién: 3 gid

D{ liéu: D{ liéu tUr thu muc:/exercise05b

Nhiém vu: Trong bai tdp nay, ban s& tao mot s6 théng s6 chi thi cho tén thudng xa hdi,
dua vao cac don vi hanh chinh khac nhau. Cac ban d6 thong sb chi thi cha
tén thuong tu nhién cling dugc thanh I4p, cling nhu mét s6 chi s& kha nang.
Cac thdng s& chi thj v& t6n thudng x&a héi va tu nhién dugc k&t hgp thanh chi
sd t8n thudng chung s dung trong Danh gid Da Chi tiéu Khéng gian

Gii thiéu

Dénh gid da chi tiéu khoéng gian 1a mot c6ng nghé ma cho phép cac bén lién quan
trong viéc tao quyét dinh vé& cac muc tiéu cu thé (trong trudng hgp nay l1a danh gia rai
ro dinh lugng). Day Ia mét cong cu ly tudng d& cac nhém tao quyét dinh ré rang, béng
cach s dung cac chi tiéu khéng gian, ma dudc két hdp va hoach dinh cho muc tiéu
chung. DE& thuc hién cac phan tich trong khu vuc nghién clu RiskCity, st dung module
SMCE trong ILWIS (ITC,2001). D{r liéu dau vao la mot bd cac ban d6 1a mo6 ta vé
khéng gian cla cac chi tiéu, ma dudc nhém, tiéu chuin héa va dit khdi lugng trong
cay chi tieu. Né&n tang ly thuyét d€ danh gid da chi tiéu dya vao la Qua trinh Phan cép
Phan tich (AHP) dugc Saaty (1980) phat trién.

Trong cac phén tich cac budc tién hanh nhu sau. Dau tién, vadn dé& dudc ciu
trac thanh moét muc tiéu chinh (danh gid rui ro dinh lugng) va moét s6 céac
muc tiéu phu. CAc muc tiéu phu quan trong dugc xac dinh 1a T6n thudng &
hoi, t8n thuong cdng ddng, ton thuong tu nhién va Kha ndng. Téng quan vé
cac chi tiéu sif dung cho mdi muc tiéu phu dudc dudi thiéu & hinh 4. Mdi muc
tiéu phu nay cé mot s cac chi tiéu xac dinh ma do dugc hiéu suat cia muc
tiéu. MOt khi cac chi tiéu da dugc xac dinh, mot cay chi tiéu sé dudc lap ra, né
s& thé hién su phan cdp, muc tiéu chinh, muc tiéu phu va cac chi tiéu. Mdi chi
tiéu tao mot lién két vai thong tin thudc tinh va khong gian lién quan. Trong
khu vuc RiskCity, chi tiéu t6n thuong va chi tiéu kha nang dugc lién két dén 3
cap khong gian khac nhau: don vi ban do, khu vuc va quan trong thanh pho.
Vi céac chi tiéu thudng ndm trong cac dinh dang khac nhau (tén, th( tu,
khodng khong gian v.v...) nén chidng dugc tinh tr 0 dén 1. Cac nhém chi tiéu
dudc dat khéi lugng khac véi nhau, sau dé cac chi tiéu thudc cing mét nhém
va thdm chi ca chinh cac muc tiéu cling dugc dat khdi lugng, bang cach sur
dung hodc phuong phap so sanh tirng doi hoac phuong phap xép hang. M6t
khi viéc tiéu chudn héa va dat khéi lugng da xong, mét ban dd chi sé téng hgp dudc
tinh toan cho moi muc tiéu phu, va thadm chi ban dd rui ro dinh lugng cling dugc thanh
Iap, va phan chia thanh mét s6 nhém.

D{ liéu cho bai tap nay dudc luu trit trong mot s6 bang ma dudgc lién két v@i cac ban
do polygon clia ba cép quan ly hanh chinh khac nhau: Mapping_units (cdp phan chia
nho nhat chld yéu la cac 16 nha theo phd), Wards (vung lan can cla thanh phd) va
(toan bg thanh phd chia ra lam 5 quan).

Ba don vi hanh chinh nay cé ca théng tin thudc tinh khac nhau lién quan dén tirng dan
vi. Vi du, théng tin nhan kh&u cua thanh phé chi cé & cdp quan. Thong tin thit nghiép



c6 & cap khu vuc (trong thanh phd), ngugc lai thong tin vé mifc d6 nghéo ddi va cau
tric xa hdi co sén & cép 16 nha.

cling c6 thé co6 4 cédp phan chia, thém cip cac tdba nha cu thé (map
Building_map), tuy nhién & cdp nay ching ta khéng c6 bat c théng tin lién quan
nao cé thé& sir dung nhu théng sé chi thj trong Danh gid Da Tiéu chudn Khéng gian

Dir liéu dau vao

D{ liéu sau day dudc sUf dung trong bai tap.

Tén Kiéu Miéu ta

Cac yéu té chiu rui ro

Mapping_units Polygon | Céc 16 nha trong thanh phé

Mapping_units Bang Bang chira théng tin théng ké chung vé s6
ng6i nha va ngudi dang trong mot 16 nha

Wards Polygon | Khu vut trong thanh pho

Wards

Districts

Districts

MAat mat do céac ki€u tai bién khac nhau

Flood_risk_buildings Bang Bang c6 két qua vé danh gid mat mat do

Seismic_risk_buildings ngap lut, dong dat, truct 16 va tai bién ky

Technological_risk_buildings thudt xay dung. Day la két qua cla céac bai

Landslide risk_buildings tap trudc.

Flood_risk_population Bang Bang c6 két qua vé danh gid mat mat do

Seismic_risk_ population ngap lut, dong dat, truct 16 va tai bién ky

Technological_risk_ population thuat xay dung. Day la két qua cla céac bai

Landslide_risk_ population tap trudc.

Dif liéu khac

High_res_image Raster anh phén gidi cao clia khu vuc

Final map
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Lua chon théng sO chi thi va cach tiép can chung

&

MG ban d6 Mapping_units, va thém ban d6 Wards, va Districts. Raster
hoéa céc ban d6 nay, s dung georeference Somewhere.

St dung Pixellnformation d€ tim ki€m thong tin tlr cac thudc tinh lién két
dén céac ban do nay.

Trong s6 cac dif liéu nay ching ta sé tao ra bon bd thong sé chi tiéu sau day:

1. Cac théng sb tdn thuong xa hdi, dugc chi ra & bang 1, nhu la:

Phan tram tré em

Phan tr&m ngudi cao tudi
Mat d6 dan sé ban ngay

Mat d6 dan s6 ban dém

Phan tr&m cac nhom thiéu s&

Phan tram cac ho gia dinh cha hodac me doéc than
Phan tram cac ho gia dinh s6ng dugi mic ngheo

Ti 1€ biét ch&

va dém.

S8 ngudi ndm trong ving tai bi€n trugt I8, vdi dd nhay cdm truct I8 khac nhau va véi ca kich ban
ngay va dém.
S6 ngudi ndm trong vung tai bi€n ky thuat, véi dd nhay trugt 18 khac nhau va véi ca kich ban ngay

va dém.

S6 ngudi nam trong vang tai bién dong dat, véi tan sudt I13p lai va cudng d6 khac nhau va vdi ca

2. Cac théng s6 tén thuong cdng déng (chi ra trong bang 2)
S6 ngudi ndm trong vung tai bién 10 lut, vdi cac tan suét 13p lai khac nhau, va vdi ca kich ban ngay

kich ban ngay va dém.

S8 ngbi nha ndm trong vung tai bién déng dat, vai tan sudt 13p lai va cudng dd khac nhau.
4. Théng s6 kha nang

Nhan thirc

3. CAc thoéng sé ton thuong vét ly (chi ra trong bang 3)

S8 ngdi nha ndm trong vang tai bién 10 lut, véi tén sudt 13p lai khac nhau

S8 ngdi nha nam trong vung tai bién truct 18, vi dd nhay cam trugt I8 khac nhau.
S8 ngbdi nha ndm trong vung tai bién ky thudt, véi dd nhay cam trugt 18 khac nhau.

RUI RO = TAI BIEN * TON THUONG
KHA NANG

Trong bai tap nay, chiang ta st dung quan hé rui ro nhu da chi
ra bén trai. Ching téi mudn bao gébm ca tinh t6n thuong va
kha ndng. Kha ndng thé hién cac ngudn hoat déng va quan ly
tich cuc va cac budc dé gidm thiéu cac tac nhan rdi ro.

Bang 1: T6ng quan V& dif liéu c6 sdn cho danh gid ton thudng xa hoi

Ban d6 | Bang cot MO ta
Quan Quan Age _under 4 Phan trdm tré em chua dén tudi dén trudng
Quén Age 4 to 12 Phan trédm tré em dd tudi hoc tiéu hoc
Quéan Age 12 18 Phan trdm tré vi thanh nién dd tudi hoc cép 2
Quéan Age_18 24 Phén tram thanh nién, theo hoc cdp hoc cao haon
Quan Age_24 65 Phan trdm dan s6 & do tudi lao dong
Quéan Age_over_65 Phan tram ngudi nghi huu
Quén Minor Phan trdm dan s6 & cac nhém thiéu sb
Khu Khu vuc Nr_buildings S6 ngli nha trong moét khu vuc
vuc Khu vuc Daytime_population Dan sb ban ngay trong mét khu vuc
Khu vuc Nighttime_population Dan s6 ban dém trong mot khu vuc
Khu vuc Unemployment Ti 1é that nghiép trong moét khu vuc
Khu vuc Literacy_rate Ti 1€ bi€t ch trong mot khu vuc
Pon vi | Bon vi ban d6 | Pred_landuse Céach sUr dung dat chiém uu thé trong mét khu vuc
ban d6 | pgn vjban do | Pervacant Phan trdm cac don vi ban d® ma bo tréng va cé thé sur

dung 1dm ngi trd 8n, néu né cé right landuse




Pan vi ban do

Percent_single_household

Phan tram ho gia dinh doc than trén don vi ban dé

Pan vi ban do

Poverty_level

dé

Phan tram dan s séng dudi mdc nghéo trong dan vi ban

Phan théng s6 chi thi t6n thuong & h6i, chang ta I8y tlr thong s8 chi thj tén thuong
cong dong dugc dua ra ¢ bang dudi
Bang 2: Tong quan vé cac dif liéu cé san cho ton thugng cdng déng

Ban do Bang Ccot Mo ta
Bang: Flood_risk_population Day_pop_aff_10_year Lugng ngudi bi &nh hudng vao ban ngay
Cac don Day_pop_aff_50_year bdi tran Iyt trong khoang thdi gian 10
vi ban do6 ndam va 50 nam
Chi  thi: | Flood_risk_population Night_pop_aff_10_year | Lugng ngudi bi anh hudng vao ban dém
RGi rod Night_pop_aff_50_year | bd&i tran lut trong khoang thgi gian 10
lut  cho nam va 50 nam
con ngugi
Bang: Landslide_risk_population Pop_night_high Lugng ngudi s6ng & vung c6 d6 nhay cam
Cac don Pop_night_moderate trugt I8 cao, thap va trung binh vao ban
vi ban do6 Pop_night_low dém
Chi  thi: | Landslide_risk_population Pop_day_high Lugng ngudi s6ng & vung c6 do nhay cam
Rai ro Pop_day_moderate trugt I8 cao, thdp va trung binh vao ban
trucgt 16 Pop_day_low ngay
cho con
ngudai
Cac don | Technological_risk_population | Pop_day_scl Lugng ngudi & trong khu vuc ma bi anh
vi ban do hudng bdi pool fire vao ban ngay
Chi  thi: | Technological_risk_population | Pop_night_scl Lugng ngudi & trong khu vuc ma bi anh
rai ro ky hudng bdi pool fire vao ban dém
thu@t cho | Technological risk_population | Pop_day sc2 Lugng ngudi trong khu vuc bi anh hudng
con ngudi bdi BLEVE (vu nd) vao ban ngay

Technological_risk_population | Pop_night_sc2 Lugng ngudi trong khu vuc bi anh hudng

bdi BLEVE (vu nd) vao ban dém
Cac don | Seimic_risk_population VI_night_pop S6 ngudi trong nha cua toa nha bi sép
vi ban do6 VII_ night_pop dugi cac tran dong dat VI-IX vao ban
Chi  thi: VIII_night_pop dém
rai ro 1X_ night_pop
dong dat | Seimic_risk_population VI_day_pop SG6 ngudi trong nha cla tda nha bj sap
cho con VII_ day_pop dugi cac tran dong dat VI-IX vao ban
ngugci VIII_ day _pop ngay
IX_day pop

Bang 3: Tong quan dif liéu co6 sén cho tén thugng vat Iy

Phan thong s8 thif ba la cac thong sé chi thi tdn thuong vét ly, chi ra 6 bang 3.

Ban d6 | Bang Ccot Mo ta
Pon vi | Flood_risk_buildings Buildings 5 year S6 nha bi anh hudng I lut trong khodng 5 nam
ban d6 | Flood risk_buildings Buildings_10_year S6 nha bi anh hudng 1{ lut trong khodng 10 nam
Flood risk_buildings Buildings 25 year SG nha bi anh hudng Ii lut trong khodng 25 nam
Flood risk_buildings Buildings 50 year SG nha bi anh hudng Il lut trong khodng 50 nam
Flood_risk_buildings Buildings_100_year S6 nha bi anh hudng 10 lut trong khoadng 100 ndm
Pon vi | Landslide_risk_buildings | Nr_buildings_high S8 nha nam trong khu vuc nhay cam trugt 1§ cao
ban d6 | Landslide_risk_buildings | Nr_buildings_moderate | S§ nha nam trong khu vuc nhay cadm trugt I3
trung binh
Landslide_risk_buildings | Nr_buildings_low S6 nha ndm trong khu vuc nhay cam trugt I§ thép
bon vi | Techological_buildings Nr_buildings_scl S8 nha nam trong khu vuc bi anh hudng bdi pool
ban do fire
Techological_buildings Nr_buildings_sc2 S6 nha nam trong khu vuc bi anh hudng bdi
BLEVE
Pon vi | Seismic_risk_building VI_collapse_max SG nha dudgc cho la bi sap dudi cudng do dong dat
ban do VI
Seismic_risk_building VII_collapse_max S6 nha dudc cho la bi sap dudi cudng dé dong dat
VIl
Seismic_risk_building VIII_collapse_max S6 nha dudc cho la bi sap dudi cudng dé dong dat
VI
Seismic_risk_building IX_collapse_max SG nha dudgc cho la bi sap dudi cudng do dong dat
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Budc tién hanh

SU dung module SMCE cla ILWIS-GIS
dé thyc hién mé hinh band inh lugng.
Sub-goals Ung dung SMCE gilp d3 va hudng dan

: ngudi dung ti€n hanh danh gid da chi
tieu trong mot kiéu khéng gian (ITC,
2001). DU liéu dau vao la moét bb cac

Level 1 Level 2

) C,w
1 L2 i
Goal — CH wt, CH w2, ‘ECZW; , SO " . s !
Cow ban d6 la mo6 ta vé khong gian cua cac
3 Ws PN N £ A » 2
‘\ CL2 iz ‘:C‘ Wy chi ti€u ma dugc nhém, tiéu chuan héa
T bcow, 2 | va ddt khdi lugng trong “cay chi tiéu”.
\ | *Cj Wy e D liéu dau ra la mot hoac nhiéu ban
\ CLt wh! —= CL2, 2 = d‘fSA “chihsé"tc“)ng ‘rﬂujp”,chi ra viécNthl,rS
L. [ « hién moé hinh. Nén tang ly thuyét dé
C,w, SO s danh gia da chi tiéu dua vao la Qua
e SESERSR, | trinh Phan cdp Phan tich (AHP) dudgc
P_r.-;.l::;m \ [ Assessment Rule: Saaty (1980) phat trién
A: alternative g [
m: number of alternatives T
n: number of critena T— A
i

a,. performance of an alternafive i Composite index map
and a criterion i

Chuing ta lam theo cac budc da dudc chi ra dudi dang biéu d6 dudi day:

Chung ta I8p cdu tric cAc nhém chi tiéu chd yéu, trong Cac chi sé tén thuong Xa h di
chung, céc chi sé tén thuong xa héi cu thé do tai bién, cac chi s tén thuong tu nhién
cu thé do tai bién, va chi s6 khd ndng. Sau dé lam theo cac budc cén thiét sau:

e Buéc 1: Tao trong SMCE mét cay chi tiéu cho chi sé tdn thuong > h i
chung, vdi cac nhém tac nhan, su tiéu chuén héa clia cac tAc nhan va su xac
dinh khdi lugng bdng cach st dung so sanh ting doi.

e Buéc 2: Tao trong SMCE mét cay chi tiéu cho chi sé tén thuong x& hdi cu
thé& do tai bi€n, vdi cac nhém tac nhan lién quan tdi cdng ddng bi tac déng
bgi tham hoa dong dat, trugt I8, ngdp lut va ky thuat trong céac kich ban ban
ngay va budi tdi, tiéu chuédn hda cua cac nhan t8 va xac dinh khdi lugng bang
cach sUr dung so sanh tirng doi.

e Budc 3: Tao trong SMCE mdt cay chi tiéu cho chi s6 tén thucng tu nhién
cu thé& do tai bién, v6i cac nhém tac nhan lién quan dén nha clra bi tac déng
bdi cac kich ban thdm hoa déng dat, truct 18, 10 lut va k§ thuét, tiéu chudn hoa
cac tdc nhan va xac dinh khéi lugng béng cach s dung so sanh tung doi.

e Bu6c 4: Tao trong SMCE mot cay chi tiéu cho chi s6 nang luc, trong trudng
hgp dudc gidi han trong mot chi tiéu: mirc @6 nhan thurc.

e Budc 5: Téng hdp 4 bd chi s8 trong mét chi s8 tdn thugng chung.

Chu y: dling cé th & ti€n hanh cac budc ddc 1ap va ding c6 thé Ca bai tip nay s& tén
bo qua mét hodc nhiéu budc. Néu ban dang thuc hién cung mot nhiéu thdi gian d€ hoan
nhém, thi cac thanh vién trong nhém cé thé& lam dugc cac chu thanh. Vi vay chung t6i dé
dé nay. nghi hoan thanh it nhat
Cling cd thé ti€n hanh phan tich ddy di mdt cay chi tiéu (trang phan 1 (chi s8 tén thuong
ti€p theo). Tuy nhién, chidng téi khuyén lam theo tUng hdp x& hoi) va 4 (chi s6 kha
phéan riéng nhu da miéu ta phia trén nang)




Cay chi tiéu cudi ciing ma cac ban lam trong bai tap sé giéng nhu thé nay

Cne main goal is obligatory for any criteria tree. The Standardization mathod
The main goal is also called the main root is indicated here,

o, | | ’

_therta Trae | /,f

The Composite index map
contains the final output

@f Wulmer akility inde -- Pairwise

i3 Wulneezhilkby_Indes

= 015 =eneri; =o0d vdnerability In:lb:atnl P Parwlse
-1-[Z3 0.09 Age related -- Pairwise ,',f

a Benefit:
contributes positively
to the output; the
mare you have (the
higher the values),
the bettar it is

A Group defines an
intermediats or a
partial goal.

Under a Group, you
can add one or more
Factors andfor other
Groups of Factors.
Click the plus sign in
frent of a Group of
Factors to expand the
group.

A Subgoal is directly
under the main geal,
it defines tha main
groups that together
define the owverall
goal, Each subgoal
also has a weight
value,

0,57 Income related -- Parwise

=" 0,50 Percentage chidren - StdiMakimumn
B4 0,50 Percertage Elderly popls -- SkdiMaximum

B 0,50 Under paverty level - StdiGoalin,000, 50,000 1
E 0,50 Unemplavment -- Std:Masxdnum
=1-[Z3 0,13 Ethnicity releked

B 1,00 Mirority groups - Shd:Masinun

-1-[Z3 0,22 Sod struckture
% 1.00 Single parent households - Sk fasimun

Here are the input
tables and columns

that contain the data
related to the factor

-' mj mapping_uniks:Povar, .,

2 Sodal_vdnerability

A1 dsricts: age_under_%
m diskricts: Ags_over_ES

..'
[@] wards: Uremplayvmner:
[ districts:mince

|'|_‘|b| mapping_uniksPercen..

+-[Z] 10,50 Daykme scenasio
T [E 0,50 Mighttime scenatio

-1-[E] 0.06 Landslide losses - Painwise

-] 0.39Hazard specific soclal wunerability indicakars -- Parwise
-1-[E3 0.53 Ssizmic losses -- Painwice

By 0,90 Feople in high susceptble zones - Std:Goalln, 000, 100.000)
E% 0,10 Feople in moderate susceptible zones -- Std:Goall0, 000, 100,000

-1-[Z3 0.28 Food losses -- Pairvise

+-[E3 0,50 Davkims scenain
F1-[E7] 0,50 Mightthime scenario

+-[3 0,50 Daytme scenao
=1-[Z3 0.50 Nighttime scenatio

-1-[Z3 0.14 Technologica disaster lnzzas - Pairwize

2

B2 Population_ulner zbil.. .
FEH Seicmic_pop_wuln

B Landslide_pop_wuln

mj Lardslide_risk_papulat.
[ Lardslide_risk_populat, .
2 Flood_pop_vuln

FER Tech_pop_tuln

One subgeal can
consist of ocne or
more factors, Thesa
can be spatial or non
spatial. They are all
having a weight
{value in front) and a
standardizaticn
method { e.g. Std:
Goal)

B4 0,75 High hazard zones -- Std:Maxinum
B4 0,15 Moderake hazard 2ones - Std: Gaaldd,000, 115, 000) q
Et;f" 0.07 Low hazard 2ones -- Std:Goal(0.000, 41 4.000) -

-1 [ZA@ 0,22 Aood vubherability - Painsise
B 0,03 Return petiod 5 wear —
- -;Es{ 0,06 Return patiod 10 year -- Skd; Geal[0,000, 20, 00070

Skd:Maximum

?_;-5. 0,42 Hazard specific physical vulnerabilky indcakors -- Pairwise
1 [E3@ 0,57 Saismic vulnarablity - Pairwise
Eds 0,05 Inkensiy YT -- SochiGoal(0, 000, 25,000
B4 0,05 Inkensiy YII - SkdiGoal(0.000, 25, 0007
B 0,20 Tnkensity VI — Skd:G0al(0, 000,25, 000
B4 0,66 Inkensicy 14 -- Std:Goalf 0,000, 25 ,000)
—1-[E] 0.05 Landklide vuinerahbility -- Paiwiss

B 0,13 Return pariod 25 year -- Std; Goal(0,000, 20, 000)
B4 0,26 Return period 50 year -- St Goal(0,000, 20,0007
B3 0,51 Return pariod 100 years - Std:Goal0, 000,20, 000)

=1-[Z 0.16 Technologica vuinerability -- Fainsiss

E% 0.1 2 Foal fire srenario — Skd:Masxdimun

" 0,55 ELEYE sc2narlo — S5td: Goa(0, 000,50,000]

B Building_vunerability
B Seismic_Phvsical _aln
[ Seisrric_risk_buildings. .,
m Seismic_rish_buildirgs. .,
[ seisrric_risk_uildirgs. ..
m Seismic_risk_buildirgs. ..
E Landslide_Physical_w..
[ Landslide _risk_buildin. ..
[} Landslide_risk_buildin. ..
[} Landside_rsk_buldin. ..
EEh Flood_physical _uln
[ Frood_risk,_buildings:. ..
m Flood_risk_bwildings:. ..
[@] Flood_risk_buildings:. ..
m‘] Flaod_risk_buildings:. ..
[ Fland_risk_bwildings:. ..
B Tech_Phvsical_wuln

m Technclagical_risk_bui..
] Technoiogical_tisk, bul.,

—1-[FA 0,06 Capacitv indicskors -- Parwise
-1+ 0.83Distancs bo emargency o2nters
m;? 1.00 Cigtance ko hospitals -- Skd:ConvesD.000, 1789, D?l)

--[#] 0,17 Amareness o

B4y 1,00 Lkeracy rate - SkdiMasimum

The 4 blocks in the criteria tree refer to the main subgeals, indicated above.

Fh Capaciby indicators
B Dstance_emerqgency
m rmapping_uniks:Dickan. ..
T Awareness

@ wards:Likeracy _raks




Phan A: Cac c

hi tiéu ton thuong xa hoi

Trong budc nay, ching ta tao trong cong cu Panh gid Pa Tiéu chudn Khéng gian

(SMCE)
s6 tdn t

clia ILWIS cac van dé dudi dang cay (problem tree) st dung dé danh gia chi
huong x& h6i chung. Ching téi cho rang ban da cé kién thlc cd ban vé SMCE,

va sé khong gidi thich nhiéu vé kién thic nén tang. Xin tham khao thém trong phan

help (gi

Up dd) cua ILWIS néu ban mudn bi€t thém théng tin. Trong SMCE chung c6

mot s6 budc:

Xac dinh van dé. Lap cdu trdc cua van dé trong cay chi tiéu, véi mot s6
nhanh hodc nhém, va mot s6 tac nhan va/hodc nhifng han ché (constraints).

Tiéu chudn hoéa cac tAc nhan. T4t cd cac nhan t8 cé thé & cac dang khac
nhau (tén, th( tu, khoang thgi gian hodc khéng gian, v.v) va dudc tiéu chuén
hoéa thanh dai tir 0-1. SMCE c6é mdt s6 cong cu cé ich cho dif liéu gia tri, n6 su

Pat khoi lugng cac tac nhan trong mot nhém. SMCE cé mot sé cong cu rat
hitu ich d& chuyén héa tlr Qua trinh Phan cdp Phan tich (AHP), nhu Ia so sanh

Pat khéi lugng nhom. DE trd thanh gia tri khéi lugng chung.

1.
2.
dung d6 thi bién ddi khac nhau.
3.
tirng doéi va xép hang.
4.
5. Phan loai cac két qua
DugGi da

y chiing t6i sé hudng dan ban b&ng cic budc tao cac chi sd t6 thuong xa hoi

chung. Sau dé ban c6 thé tu lam véi cac nhém khac.

A.1. Xac dinh

van dé:

chuin sau:

Cay chi tiéu dudc tao tu cac tiéu

SU& dung céac chi tiéu nao, sép xép chung thé nao? Thudng la
nhitng phan khoé nhat trong phudng phap nay.

&

Contraint: céac chi tiéu nay dugc
st dung dé€ che di khu vuc ma
khong c6 muc tiéu. Trong trudng
hgp nay la noi khdéng cd tén
thuong & h 0i, bdi vi & day
khéng cé ngudi song.

Tac nhan: la cac chi tiéu déng
gop theo cach khac nhau cho
muc tiéu (trong trudng hgp nay
|a diém dé bi tdn thuong xa hdi).
Ching ta c6 thé nhém ching
thanh mot s6 muc tiéu phu hodc
cac nhom.

Chon Operations / Raster Operations / Spatial
Multi Criteria Evaluation. Chon tuy chon
Problem Analysis. MOt cay van dé rong dudc
md ra

Thay d6i muc tiéu:

Social_Vulnerability, va tén cla ban do xuat
ra (& phia phai) la Social__ Vulnerability.

Nhay chudt phai vao
Generic_Social_Vulnerabilily va chon Insert
group. Thém nhém: Age_related, Income
related, Ethnicity related, Social Structure
Related.

Bao gbm cac tac nhan khac nhau cho céac chi
tiéu, dudc chi ra dudi day bang cach nhép chudt
phai vao chi tiéu cu thé va chén vao cac tac
nhéan khéng gian

thé dung

tim thdy dif liéu nhu thé, trong qudc gia ban?

G Tre Ban ding c6 thé& thém constraint goi 14 Built-up area (khu
O ey ek vuc da xay dung). N6 la cot Boolean (Plng hodc Sai) tir bang
g e Mapping_unit, trong d6 ban chi ra cho moéi don vi ban do dé
- 4&”0’,;?:;*““’. . c6 phai la khu vuc da dudc xay dung hay khéng. D& lam dugc
By 000 trarmomert diéu nay dau tién phai tao cot Boolean trong bang Landuse,
T Lol 3anieors i sau d6 ghép nd véi bang Mapping_unit.
=55 000 Fod el Euciues resed
By 1.0 Sl pawank s ehol ds
CAU HOI: Ngoai cac chi tiéu dua ra & day, cé chi s6 nao khac ma ban nghi cé

dé xac dinh t6n thuong & h 6i? Cho vi du va chi ra ndi ban cé thé




Tiép theo ban phai phan chia dif liéu khéng gian ma cé lién quan d&n mbdi chi tiéu ma

ban da xac dinh. Céac dif liéu

nay chi yéu la tir cac bang, dugc lién két vai cac ban do

Mapping_units, Wards, va Districts. T4t ca di liéu lién quan dén @b tudi chi c6 &
cap quan. Chu y: cac khu vuc cé mau do trong SMCE nghia la d It liéu chua dudc xac

dinh.

&

chi ra bén dudi

e Nhay dudp ao khu vuc mau do bén canh Young_children. Chon tir ban d6
Districts c0t: Age_under_4.
e Tim thong tin khéng gian lién quand €n céac chi tiéu khac, va két qua dugc

e Luu cay chi tiéu la Generic_social_wvuin...

Crteria Tree |

| Cay chi tiéu gibng véi vi du dudc chi ra & phia

¢ Gereric sooial vulnerablity ndcators Y soos_wunershily

4 0.00 Ags relsted

EgY 0,00 voung_c hidran [ destricts:Age_nde_d

By} 0.00Eldedy people [H districts:age_ower ES
1 000 ncome relsked

B 0,00 Under poverty bevel [ mepping_uricsiFoeer, .

Eyf 0.00 Uremployment [M semrds irenicdnpment
&4 0.00 Ethriciey relsted

B 0o Mincety grops [ werdsmmincety _groins

=3 0.00 Social strachre ralabed
Eh" 100 5ngk paren: bossholds i meppiro_urics:Percen..

bén trai.

Cha y: tat ca cac phan coé
mau doé can dugc xac dinh
trudc khi ban tao ban d6 xuat
ra

A.2. Tiéu chuan hdéa cac tac nhan

Trong trudng hgp tat ca cac tac nhan ma chdng ta st dung trong danh gid nay & dang
“gia tri” va tat ca déu luu trlf nhu la thubc tinh cldia bang thudc tinh lién véi mot trong
ba ban dd hanh chinh thi ching ta cin phai tiéu chudn hoéa cac gia tri nay, va dua

chang thanh dai tr 0 dén 1.

&

e Nhap dup va vung

e Trong clra s6 SMCE, thay d&i ki€u (mode) tir “Problem Definiton” thanh
“Multi Criteria Analysis”. Gi& ban cé thé bat dau tiéu chuén hoéa.

trong dé mot dd thi dugc hién thi phu hop vdi dai gia tri cla dif liéu cua tac
nhan nay & pham vi tir 0-1.

mau dé 0.00_Young_children. Gid mét clra s6 md ra

Ban c6 thé luya chon mét sd cach chia ti 1& cac gia tri tir 0 va 1. Hinh du Gi hién thj clra
s6 tiéu chudn héa va céac tuy chon khac.

[ ]
Iim e E
® it
i

Sy -

Birow

L

Lén nhat: Gia tri dau vao dudc chia bang gia tri I6n
nhat cla ban do

Khoang: Ham tuyén tinh v@i cac gia tri I6n nhat va
nhd nhat cla ban do

Muc tiéu: Ham tuyén tinh v@i cac gia tri I6n nhat va
nho nhét cu thé

Tuyén tinh phan doan: ham tuyén tinh c6 2 diém
chan nam gitra 2 cuc

LG6i: Ham I6i v8i mot gia tri dugc ngudi dung xac
dinh @& tao dudng cong

Lém: Ham I8m vdi mot gia tri dugc ngudi ding xac
dinh dé& tao dudng cong

Hinh chi{¥ U: dudng cong hinh chif U vdi gia tri dugc
ngudi dung xac dinh d& gian hodc co dudng cong
Hinh GaussianBell: dudng cong véi gia tri dugc
ngudi dung xac dinh dé gian hodc co dudng cong




Khi chon cac ranh gidi d& tiéu chudn hoéa, ban phai xem xét muc dich clia budc dit
khéi lugng va tiéu chudn hda (trong trudng hgp nay la tén thuong xa hdi), va bién sé
dac biét nay lién quan dén chldng nhu thé nao. Trong trudng hdp nay: phan tram tré
em trong mdt khu vuc cang cao thi tén thuong cdng ddng cang 18n. Hodc trudng hdp
khac, ban cé thé sir dung mdt dudng thdng don gian, gilta 0 va gia tri 16n nhat. Trong
nhiéu trudng hop, gia tri 16n nhit cé thé Ia gia tri 16n hon gia tri 16n nhat ma ban
thudng tim dugc. Vd d€ danh gid mat mat clia cdng ddng, ban cé thé cho bat c( gia tri
I6n han 20 la cao (20 la gia tri cao nhat ma ban thudng tim thdy), va coi dé la 1.
Trong trudng hgp ban chon tily chon Muc tiéu (Goal), ban cé thé tu dét gia tri.

&
e Chon tuy chon Goal va thay d&i s6 bé nhat truc X bng 0 va 18n nhat béng
20 véi bién Elderly_people
e Tiéu chudn hoéa theo cach nay vdi cac bién khac

Sau khi tiéu chuén héa tat ca cac nhan t8, cay tiéu chuén cua ban s& giéng nhu anh
bén dugi. Cac thanh mau dd sé chi ra cac di€m ma ban can phai dat khéi lugng.

héa. Xem xét moi tac nhan: can bao nhiéu gia
tri dé coi n6 la ton thuong? Vi du, phan tram

cac gia tri ngudng vdi ngudi bén canh.

Tiéu chu@n hoéa thé& nao? Crkeris Tree |
Ban phai tu xac dinh cac pham vi tiéu chuan s Gereric social vuneeasiity indicar, ., BER Socia_wnerzbiity

=23 0.00 Age related
i B 000 roung_chiideen - 5t [ detncesinge_under 3
B35 0.00 Eiderhy people — Skd, ., [E] districts:soe_over_65

ng'u:di cao tgoi trén mgt dgn Vi Apan dé la bao &-Ea B0 ircome relbied
nhlAcleu dé tré thanh gia tri 1 (torf thuong cao - B 0.00 Under poverty leval - [) mapeing_unteiover.
nhat). Cac gia tri ngudng nay thudng dudc xac i B 000 Urerployment - Std.. [F] wards: Lnemplaymant
dinh trong qua trinh tao quyét dinh clia nhém =-E D-EUEthrici:rrch:l'cd
théng qua h(’ji thao v.v... Ban hay thao |uén vé ¢ LB 100 Minoety oroups - St Dward;:mlmrlt','_crmp:

[=--Z 0.00 5004l structure relzted
B35 1.00 Snale parent housz .., [E] mapcing_uniks:Percen.,

A.3. Xac dinh khoi lugng giira cac tac nhan

Oval

Budc thir 3 trong 1a xac dinh khoi lugng gilra cac tac nhan khac

Khéi lugng | nhau. D6 cb thé la cac tac nhan trong cing nhém (vd 2 téc
e Khoi lugng ludn la gia tri gilta | hhan “Young_childern” va “Elderly_people” trong cung nhém

“Age ealated”), hodac la khGi lugng trong cac nhém (vd “Age

Khéi lugng khong dudgc la s6 | rejated” véi “Income related”). C6 2 nhém cé cing mét tac

am " o ) nhan, vi vay khéi lugng cua 2 nhéom nay la 1 (“Minority” va
Tong khoi lugng cac tac nhan | «single parent household”). D& quyét dinh d3t khéi lugng trong
trong mot nh(’nm,bang,l R SMCE st dung 3 phudng phap khéac nhau:

Khi nhom chi c6 1 tac nhan, e Khdi lugng truc ti€p (ban dit khdi lugng truc tiép
tac nhan do sé E)éng 1 trong mdt bang)

Constraints khong dugc tinh e So sanh tirng do6i (ban so sanh cac cdp nhan tg, va
dén trong qua trinkd at khoi dua vao su théng nhat trong su luva chon cla ban va y
lugng nghia lién k&t ma dat gia tri dinh lugng cho cac tac

nhan.
e Xé&p hang (ban xép hang tuong d6i cac nhan t6, va
phan mém sé& chuyén d&i chang thanh khdi lugng)
Trong bai tap nay, chidng ta s dung cach so sanh tirng doi

e Nhép chudt phai va nhém nhan t6 mau do “Age ralated”, va chon Weight.
Chon: Pairwise

e Xac dinh trong tén thuong xa hdi, phan trdm tré em quan trong hon phan trédm
ngudi gia hay bang hodc it hon. Thao luan diéu nay vdi ngudi bén canh hodc
nhom cla ban




Nhap dup vao vung mau xanh tiép theo age related va dién age_ralated; an
enter. Nn@p dup vao tén ban do va tao ban do. Xem két qua

Tiéu chudn hda tuong tu vdi cdc nhém khéc vd “Income related” va tao cac ban
do trung gian cho Income related, Etnicity related, va Social structure related.

Critetia Tree

| | Cay chi tiéu sé giéng nhu hnh bén

%% generic social vulnerability

(3 0.00 Eticity related

B social_vulnerability trai

=-E3 0.00 age_related -- Parwise B age_related

LB 0,75 young_children -- Std:GoalD.000,... @ districts:ge_urder_4

: B 0,25 elderly_people -- Std:Goali0.0002... il districts:Age_over_65

23 0.00Income related - Pairwise B income_related

© LBy 075 urder_poverty_level - Std:Goal(D.... [ mapping_units:Poverty_level
By 0,25 Unermployment -- Std:Goal0.000,2... B wards:Unemplogment

R etnicity_related

I B 1.00 Minarity groups - Std:Goal(0.000,... [ wards:minority_groups
=4 0.00 Soclal struchure related N socal_structure_related
----- B 1.00 Single_parent_household — Stodis,.. ] mapping_units Percert_single_t...

A.4. Xac dinh khoi lugng giifta cAc nhém
Budc th(r tu la xac dinh khéi lugng gilfa cac nhém (vd “Age related” véi “Income
related”). C6 4 nhém trong vi du. Trong bai tap nay s dung phudng phap so sanh
tirng ddi, nhung ban cé thé thir 8 cac phuong phap khac

&

e Nhdp chubt phadi vao dudng mau do phia trén “Social vulnerability

indicators”, va chon Weight. Chon: Pairwise

e Xac dinh cho mdi su két hgp mot y nghia lién két (xem bén dudi). Thao luan

v@i ngudi bén canh hodac nhém cla ban.

Pairwise Comparisan g]
Curent compaisor Comparizan Progiess:

_ Agerelated [T ageelated, Income elated
| E [T Ageelated, Ethniciy ralsted
l '.E W; [T sge eated, Social structurs relaled

- Income relabed I 1 Inzome related, Etvicity 1elated

7 7 lncome related, Social sruchre elated
Choose other method ™ Ethwicity related. Sacial stuctue related
Met | Canc=l Help |

Cay chi tiéu két qua sé€ gidng nhu hinh bén dudi (nhung khéi lugng sé khac, dua vao y
nghia ban dat cho cac nhém tac nhan)

Criteria Tree I l
¥ generic social vulnerability - Pairwise social_vulnerability
=1 0.26 age_related -- Pairwise [h age_related

~B"0,75 young_children -- Std:Goal(0.000,... @ districts:Age_under_4
.0 0,25 elderly_people — Std:Goal0.000,2... [ districts:Age_over 65
= 0.52 Income related - Pairwise B income_related
L. 0,75 under_poverty_level - Std:Goal(..., @ mapping_units:Paverty_level
LBozs Uremplayment -- Std:Goal(0.000,2... @1 wards Unemployment

=23 0.10 Etnicity related Eh emicity_related
L.0g" 1,00 Minarity groups -- Std:Goal(0.000,... [ wards:minority_groups
=3 0.12 Social structure related 2 social_structure_related

L 100 Single_parent_housshold -- Std:G... @ mapping_units:Percent_single_h...




Gid ban da c6 tt ca théng sb dé tinh toan ban db ké&t qua

e Nh&p chudt phai vao biéu tugng ban d6 “Social_vulnerability”, va chon Generate
selected item.

e Hién thj ban dd két qua. S dung Pixel Info d€ so sanh ban dd két qua véi ban dé dau
ra. Ban c6 thé diéu chinh tiéu chuén héa va khéi lugng néu ban mudn.

Cau hai

Ban c6 thé k&t ludn cai gi tur
mé hinh tén thuong & h &i
nay

N “"“‘h""-r E.
AL ]

Phan B. Chi s6 ton thuang cong dong cu thé do tai bién
Trong phan nay ban sé& tao cac ban db can thiét cho cac chi s t6n thuang céng déng
sUr dung phan tich da chi tiéu khéng gian. Céng dong bi dnh hudng do tham hoa déng
dat, trugt I3, ngép Iut va ky thuat trong kich ban vao ban ngay va ban dém sé dudc
két hgp thanh mét loai t6n thugng cdng dong.

B.1 Chuan bi ban d6 dau vao

Trong budc nay chiang ta s€ tao ban dé can cho phan tich da chi tiéu khong gian.
Trong phan mém SMCE moi bang chilfa cac c6t dugc dung nhu cac chi s6 va bang nay
dudc lien két vai cac ban do raster. Vi hau hét cac bang thudc tinh c6 két qua mat mat
cla cdng dong va nha cla va lién két v6i ban d6 mapping_units, nén ching ta can
copy ban d6 nay ra lam nhiéu [an, d& mbi bang s& hitu mot ban d6.

[od

e Raster hda cac ban dd polygon Mapping_units, Wards, va Districts bang
cach sr dung Georeference Somewhere néu cac ban do nay chua dugc
raster hoa.

e Chon ban d6 mapping_units va chon Edit/ copy Object to va chon New
Name. Dat tén file la Flood_risk_buildings.

e Thay d&i thudc tinh cua ban dd raster Flood_risk_buildings, va lién két
ban d6 véi bang Flood_risk_buildings.

e Lap lai tudng tu vdi tat ca cac file trong bang liét ké dudi day, va dat tén
chung nhu tén bang




Bang 4: copy bang db raster Mapping_units cho cac bang sau, lién k&t mdi ban dd vdi
mot bang va dat tén ban do giéng tén bang

Tén bang

Flood risk buildings Seismic_risk buildings

Flood risk population Seismic_risk_population
Landslide_risk_buildings Technological risk buildings
Landslide risk population Technological _risk_population

B.2 Tao cay chi tiéu
MOt khi ban d& dau vao dudc tao ra, ban cé thé b3t dau tao cay chi tiéu va cac phan
tich da chi tiéu. Vi cac budc thuc hién da dugc gidi thich & phan trudc, nén chiang toi sé
khong 13p lai ¢ day mot [an nita.

&

e Tao moét cay chi tiéu méi: Population_Vulnerability, va dat tén file tuong
tu.

e Thém cac nhém tac nhan cu thé: Earthquake_losses, Landslide_losses,
Flood_losses, Technological_losses.

e Trong moi ki€u tai bién, c6 2 nhém phu: Nighttime losses, va Daytime
losses. B

e Dua vao cac kich ban lién quan nhit cho mdi kiéu tai bién. Vd, cho ddng
d&t, chi thém kich ban IX Ia di. Ban c6 thé so sanh cac kich ban ctia minh
V@i hinh bén dudi, nhung ban khéng phai lam chinh xac theo hinh.

Criteria Tree I

L o Hazard specific Population Yulnerability - Pairwise [ Population_vulnerability
—-[£3 0,65 Earthquake_losses -- Pairwise
-3 0,50 Daytime scenario

' 1.00 Intensity I¥ -- Std:Goal(0.000, 100.000) Seisric_tisk_population:I¥_day_pop
--[Z3 0,50 Nighttime scenario
556" 1,00 Intensity Ix == Std:Goal{0,000, 100,000) Sejsmic_risk_population: X _night_pop

—1-[Z3 0,06 Landslide losses - Pairwise
-3 0,50 Daytime scenario
E—'ﬁ" 1.00 People in high susceptible zones -- Std:Goal(D.000,100.000) Landslide_risk_population: Pop_day_high
--[Z3 0.50 Nighttime scenario
556" 1,00 People in high susceptible zones -- Std: Goal{0.000, 100,000) Landslide_risk_population: Pop_night_high
=[Z3 0.15 Flood losses -- Pairwise
-3 0,50 Daytime scenario

E@"’ 1.00 Max flood 50 years -- Std:Goal(0.000, 100.000) Flood_risk_population:day_pop_aff_50_vear
-3 0.50 Nighttime scenario
By 1,00 Max flood 50 vears -- Std:Goal(D.000,100,000) Flood_risk_population:night _pop_aff_S0_year

=-[Z3 0.15 Technological losses -- Pairwise
-3 0.50 Daytime scenatio

%" 1,00 BLEYE -- Std:Goal(0.000, 100.000) Technological_risk_population: pop_day_sc2
--[Z3 0.50 Nighttime scenario
B 1.00 BLEVE - Std:Goal(0.000, 100.000) Techrological_risk_population: pop_night_sc2

B.3 Tiéu chuan héa va dat khoi lugng
Mbi khi cay tiéu chudn dudc tao, ban c6 thé xac dinh cac thudc tinh lién quan va bt
dau tiéu chuln héa. Vi cac budc thuc hién da dugc gidi thich & chudng trudc nén ching
t6i khong giai thich lai



e Chon cac thubc tinh lién quan tU cOt “Population risk” dugc lién két vdi ban do
Mapping_units cla tai bién dong dat, truct 13, ngap lut va ky thuat.

e Tiéu chudn héa t4t ca cac cdt, badng cach st dung chung ham “Goal” vi du nhu gia tri bang
100 khi mot mot tién tdi 1.
Pat khoi lugng cho mat mat ban ngay-ban dém, stif dung mot gia tri khéi lugng la 0.5
S dung phuong phap so sanh tirng doi cho tai bi€n va tinh trang tai bi€n ma ban thdy quan
trong hdn céac tai bién khac

e Tao ban dd dau ra Population_vulnerability, va danh gid cdn than k&t qua. N&u cén, thi
diéu chinh lai cay chi tiéu. Vi du vé cay chi tiéu dugc dua ra & phia dudi

e Ban c6 ngh réng céac chi s trong bai tdp da t6t cho danh giad ton thugng khéng? Ban co y
ki€n khac khéng?

Phan C. Chi s6 ton thudng tu nhién cu thé do tai bién
Trong phan nay, ban s& tao cac ban d6 can thiét cho céac chi s8 t6n thuong tu nhién cu
thé€ do tai bi€n bang cach s dung phan tich da chi tiéu khéng gian. Budc nay dé danh
gia s6 lugng ngodi nha bi tham hoa déng dat, trugt I6, ngap lut va ky thuat gay anh
hudng va da dugc giai thich & bai tap phan 6. O phan nay, ching ta sé két hgp ching
thanh mot chi sd t8n thudng tu nhién.

e Tao moOt cay chi tiéu: Physical_Vulnerability, va tén file xuat ra cling tuong tu

e Thém <cac nhém tac nhan: Earth_losses, Landslide_loses, Flood_losses,
Techonological_losses.

e Trong moéi kiéu tai bién, tit ca cac kich ban déu dudc tinh toan. Vi du, cho dong dat, thém
cac kich ban c6 cudng do VI, VII, VIII va IX.

e Chon céac thu0c tinh lién quan ti cac cot “Building risk” dudc lien két dén cac ban do cua
cac daon vi ban do cho dong dat, trugt I8, 10 lut va ky thuat.

e Tiéu chudn héa tat ca cac cdt, si dung cling mdt ham “Goal” vi du nhu gid tri béng 25 khi
mot cai tién tdi 1. 3

e SU dung phudng phap so sanh tirng doi cho cac kich ban trong moi loai tai bié€n

e S dung phuong phdp so sanh tirng ddi dé€ so sanh cac tai bi€n khac nhau va tinh trang cla
tai bi€én ma ban thdy né quan trong hdn céc tai bi€n khac.

e Tao ban dd dau ra Physical_vulnerability, va danh gid cin than k&t qua. N&u can thiét,
diéu chinh cay chi tiéu. Vi du vé cay chi tiéu dugc dua ra bén dudi

= [ 0.42 Hazard specific physical vulnerability indicators -- Pairwise [ Building_vulnerability
=1-[Z3 0.57 Seismic vulnerability - Pairwise BB Seismic_Physical_wuln
By 0,05 Intensity Y1 - Std:Goal(n.000,25,000) [ seismic_risk_buildings. ..
" 0,09 Intensity VI -- Std:Goall0.000,25,000) [ seismic_risk_buildings. ..
%* 0,20 Intensity ¥III -- Std:Goal{0,000,25,000) E Seismic_risk_buildings. ..
¥ 0.66 Intensity I -- Std:Goal(D.000,25.000) [ seismic_risk_buildings. ..
-3 0.05 Landlslide vulrer ability -- Pairwise ) Landslide_Physical_vu..
Bé" 0.75 High hazard zones -- Std:Maximum D Landslide_risk_buildin. ..
% 0,18 Moderate hazard zones - Std:Goal(D.000,115,000) D Landslide_risk_buildin, .,
E%é 0,07 Low hazard zones -- Std:Goal(0.000,414.000) a Landslide_risk_buildin. .
- [23 0.22 Flood vulnerability - Pairwise B Flood_physical_wuln
E’%* 0,03 Return period 5 vear -- Std:Masxdimum a Flood_risk_buildings:. ..
" 0.06 Reburn period 10 vear -- Std:Goal{0, 000, 20,000} [ Flood_risk_buildings:. ..
B 0,13 Return period 25 year -- Std:Goal(0.000,20.000) [@) Flood_risk_buildings:. ..
%*' 0.26 Return period 50 vear -- Std: Goal(0,000,20.000% D Flood_risk_buildings:...
EyF 0,51 Return period 100 years -~ Std:Goal(0.000,20,000) [ Flood_risk_buildings:. ..
—-Z3 0.16 Technological vulnerability -- Pairvise R Tech_Physical_wuln
Bq" 0,13 Pool fire scenario -- Std: Maximum D Technological_risk_baui,.

By 0,88 BLEVE scenario - Std:Goak(0,000,50.000) [[@ Technalogical_risk_bui,,




Phan D. Chi s6 kha nang

Chi s8 t8n thuong téng hdp cling chira mét chi s6 lién quan dé&n kha ndng. Kha ning
thé hién ngudn quan Iy va hoat dong ré rang va cac br de thuc hién dé giam thiéu cac
tac nhan rdi ro. Dan dén lam gidm thi€u tdn thuong. Trong khu vuc nghién clu cla
chung ta , ching toi chi sif dung mot chi s6 kha nang duy nhat : mdc d6 nhan thic,
thé hién bang ti 1& biét chi.

Chi s6 kha ndng nén ngudc lai véi cac chi s t6n thudng khac. Nhd cong thirc:

RUI RO = TAI BIEN * TON THUONG
KHA NANG

Nghia |a trong cac chi tiéu tén thuong, gia tri cao hon th tén thuong I6n hon, nhung
chang ta mudn chi s6 kha ndng chi ra cho chung ta biét rdng gia tri cao han th kha
nang sé t6t hon. Sau dé, khi k&t hgp céac gia tri, chang ta s& chia chi s§ tén thugng
cho chi s6 kha nang, dua theo céng thuc trén.

e Tao moOt cay chi tiéu mgi: Capacity, va dat tén file tugng tu.

e Thém nhém: Disaster_Awareness.

¢ Dudi nhém nay tao thém moét tac nhan: Literacy rate Chon cOt
Literacy_rate tUf bang Wards. B

e Tiéu chuln hoéa tac nhan, nhd rang gia tri cla ti I& biét chif cao dan dén gia
tri chia chi s6 kha nang cling cao.

e Tao ban db Kha ning diu ra va xem xét can than két qua




Phan E. K&t hop chi sé tdn thuong va kha nang

Chi s6 tén thuong téng hgp dugc tinh bdng cach ké&t hgp bén chi s6 ma chlng ta &

tinh:

Social_Vulnerability (Part A)
Population_Vulnerability (Part B)
Physical_Vulnerability (Part C)
Capacity (Part D)

C6 thé téng hgp tat ca 4 chi s6 trong SMCE. Tuy nhién, vi chi s6 Kha ning cé y nghia
ngudc vdi chi s6 tdn thuong, vi thé chiing ta két hgp 2 chi s6 ton thucng trudc, va sau
dd chia ching vd@i chi s6 kha nang, theo cong thirc.

Tao cay chi tiéu mdi: Total_vulnerability va dat tén tuong tu
Thém 3 tac nhan: Social_vulnerability, Population_vulnerability, va
Physical_vulnerability
Lién két ching vdi 3 ban d6 ma da lam & phan A, BvacC
Tiéu chudn héa 3 tac nhan, va s dung phudng phap so sanh ting doi dé
xac dinh trong lugng.
Tao ban d6 dau ra co tén Total_vulnerability.
Vi€t dong Iénh nhu dudi day:
Overall_vulnerability:= Total_Vulnerability/Capacity

S dung giéa tri domain va do chinh xac la 0.1
Phan loai ban d6 dau ra thanh ba I6p va danh gid can than két qua. (Tao
mot biéu do tir Overall_vulnerability va chon 3 nhom

KHU VUC NAO TON THUONG LON NHAT?




i
h lucgng

5.2 Céac chi sd tén thuong xa hdi chung

5.2.1 Xac dinh van deé:

A Pa Tiéu chuan Khéng gian cho

Cau héi: Ngoai trir cac chi tiéu d cé & day, cac chi s nao ma ban nghi cé thé sur
dung trong qué trinh xacd inh t8n thuang x& hi? Cho biét mdt s vi du, va chi ra ngi
ban c6 thé tim thdy cac dif liéu nhu vay, trong qudc gia ban.

Tra Igi: Nguoi tan tat (tir ngudi bao vé slc khoe cla chinh quyén dia phudng hoac
chinh phu), gia dinh c6 han 6 ngudGi (tUr chinh quyén dia phudng hodc diéu tra dan so6),

s6 phu n{t (tr chinh quyén dia phuong)

5.2.2. Tiéu chuan hdéa cac tac nhan

Hinh phia dr @i chi ra phép tiéu chudn hdéa dugc sl dung trong bai tdp. Nhu ban th8y ching
dudgc st dung cac phuong phap khac nhau. DAy 1& mdt trong nhitng cach tiéu chudn héa kha

thi va hdu nhu danh gia clda chinh ban sé khac.
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5.2.3. Xac dinh khoi lugng gitra cac nhan toé

Pé xac dinh khdi lugng gilfa cac nhan td, sir dung phuong phap so sanh titng déi d& so sanh mot ddi
tac nhan dua theo céc I18p dinh lugng lién quan va sau d6 kiém tra budc danh gia dinh luong tiép theo
dudc chia theo Iua chon cla ban. Phia dugi la ban d6 két qua Age_related_map theo phudng phap so
sanh tirng doi

Age related:
[Pamise Comparison ] [Pommise Comparisan Resuts T |
Cuimari; Gampalizon Coinpaiizan Progrecs: Fiezulting Homaizad Weighi:

| = “ouhg_chitien [T Yowg_chiden. Eldell_neope Fouha_cikien EE ]

: Elceiy_neaple 0,157

E I i thorgly moie mpaitart then I |

= Eldeily_pecple

Chaose cher method |
Choase othar mathod I
< Irddetio I Luanli = I fnrula 7 I « Indietro Fire Arndla I ?

[RIETT [[ 10506, (S50, 18] ﬂ




Income related:

Cliarl cangzizen. Loz Plogras:
Uneder_pawet |zl B Uncer_poveniy_keel. Unamaopmart
Ln=mgicyment

Chease other method I

<Inji?.':| Aeeanl = I

aretz | 7

Pairwise Comp

Fis e Lepws Optene Hep

Pairwize Comparison - Resulks

Recudling W oimzlzad Weiahl

]

Under_poverdy |evel

Unemakymerk

Choogs cthal method

<ndemo [ Fne | Al |

== T M=

DaGi véi tinh cach dan téc lién quan va cd cdu lién quan chi c6 moét tdc nhan nhung chung toi

khong trinh bay ban do raster két qua & day.

5.2.4 Xac dinh khoi lugng giifa cac nhém

Sk on Fiogress:
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Cumert comperizor: Camperisan Frogin: Cursel compaizer: Zarmpaiion Fragress:
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C6 thé trong su so sanh clia ban mot s& tac nhan trd nén mau thudn. Digu nay rdt ¢ thé xay ra khi trong cay chi
tiéu c6 nhiéu tac nhan. Vi du néu ban chon A>B>C, chiing ta nén chon ca A>C néu khong sé la bat thudng



TU md hinh vé t8n thuong xa h i, c6 thé nhan thdy rédng hau hét cac khu vuc t6n thuong ndm trong
moi quan hé cla cac quan “Europe” va “Australia” vGi cac gia tri I6n nhat cla kiéu s dung dat
residential_squatter.

5.3 Chi s6 ton thuong céng ddng cu thé do tai bién

Hinh dudi day hién thi hdp thudc tinh cla Flood_risk_buildings, ban cé thé thdy rédng bang thudc tinh
dudc lién k&t da thay ddi

| Progertuns of Raster Map “Fosd_rsk_bsidngs”
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HOp dudi ddy thé hién cach tiéu chudn hoa va céc gia tri st dung cho céac chi sé

[0 ] Comod | o |

Khéi lugng giCra,céc nhém dugc coi nhu tuong ducng nhau v cé th € coi tAm quan trong tudng dudng
nhau khi cac kiéu tai bién khac nhau xay ra. Noi cach khac, chi s6 lugng ngudi bi anh hudng (dua theo
ki€u tiéu chudn hda dudgc tao) mdi quyét dinh gia trj tdn thuong cdng déng.

Pairwise Comparison - Results ll

Resulting Marmalized \Weights
earthquake losses
landshde_loszes
Flooding_losses
technological_losses
Inconsistency ratio:
A value sbove 0.1 iz an indication for inconsistencies in the pairwise comparizon
Choose other method

< Indietro I Firee I Annulla ?




Ban d6 tdn thuong cdng ddng dudc hién thi phia dudgi day.

B population_vulnerability: Composite index map - ILWIS o IEI ﬂ
File Edi Layers Options Help

DOk haaly &2 - |2
= ——— & L7
D popation_vue r

Ban c6 ngh rang cac théng s6 dugc dua vao tinh todn @ la cac ch i s6 t6t cho danh gid tén thuong
chua? Ban c6 sang ki€n nao khac khong?

S8 ngudi bi anh hudng trong mdt kich ban dudc thé hién trén mot dan vi ban d6. Nghia I3 cac don vi
ban d6 dic trung cho s ngudi tuong (ng nhung khac vé sb lugng, nhung phai xem xét cdn than vdi
céc chi s6 tén thudng tuong tu. Con mdt cach khac 1a mat dd ngudi bi anh hudng trén mét don vi ban
do (chia s6 ngudi bi anh hudng vdi dién tich clia don vi ban d6 do).

5.4 Chi s6 ton thuong tu nhién cu thé€ do tai bié€n

Tao cay chi tiéu

physical_vulnerability.smc - ILWIS, [ ] 3}

Fle Edt Mode Analysis Gemersts Yiew Help

| & e s s e e i X [ [ @] & & m B

I_c:rneria Tree | |

W Physical vuinerability P physical wulnerabilicy
=1 0,00 earthquake_losses
B 0,00 Intensity_vI -- Std:5... [ Seismic_risk_buiding:...
T 0,00 intensiey VI - Std:... [} Sebsmic_risk_building: ..
B3 0,00 Intensity VI -~ Std... [T} Seismic_risk_building:...
B 0,00 sarthquake_I¢ - Std.. [ Seismic_risk_building:...
B3 0.00 landslide _losses
" 0,00 High_hazard_zonss-.. [T Landslide_risk_buildin. .
B 0,00 moderate_hazard_z... [[) Landslide_risk_buildin. .,
B4 0,00 low_hazard_zones --... [T Landslide_risk_buildin...
=1 0.00 laod_losses
E%F 0,00 RP_S _yars - Std:Go... [) Flood_risk_buildings: ..
B4 0.00 RP_10_years - Stek... [T Flood_risk_buildings: ...
B 0.00 RP_25_years — Stk [[) Flood_risk_buildings:
B 10,00 RP_50_years - Std.,. [T Fload_risk_buildings: ..
B 0,00 RP_100_years - 5td... [) Flood_risk_buildings: ..
=1 0.00 technalogical_losses
B 0,00 Poal_fire_scenario —... [T technalogical_risk_bu...
B 0,00 BLEVE_scenario - ... [T technaloical_risk_hui...




Tiéu chuan héa va dat khéi lugng

V4éi tiéu chudn hoa , st dung kiéu tiéu chuin héa goal va gia tri 1a 25

Lﬁ‘ﬁ Standardize Yalue Input x|

T e minirnurn i 0
Te maximum is 27
Cansider as:

@ Benefit
 Cost

' Combination

Method

€ Maximum

 Interval

& Goal ¥1 0,000 Y1 |0.000

' Conwes ¥2 |25.000 2 |1.000

G

ancave 0
0 27
Cancel Help

Trong khi so sanh cac tac nhan, mdi kich ban déu dudc so sanh theo kiéu cudng do trudc it quan trong
hon cac muic cudng d6 cao hon ti€p theo (cho trudng hgp dong dat).

Pairwise Comparison - Results il

Reszulting Momalized ‘Weights

Intemnsity,_
intenity_ Il
Intersity Il
earthquake_[*
Inconziztency ratio:

A walue above 0.1 iz an indication for incongistencies in the painize comparizan

Chooze ather method I

< Indietra I Fine I Annulla ?

So sanh tirng doi thiét hai do dong dat




Pairwise Comparison - Results

Fiesulting Mormalized ‘weights

High_hazard_zones

moderate_hazard_zones 0.243
low_hazard_zones 0088
Inconsistency ratio: 0oos1e

A value sbove 0.1 iz an indication far inconsistencies in the painvize comparizon

Chooze ather methad |

< Indietra I Fie I Annulla

So sanh tirng do6i thiét hai do trugt 18

Pairwise Comparison - Results

Rezulting Mormalized ‘Weights

RF_5 yarz
RP_10_vears
RP_25 wears
RP_50_years
RP_100_years
Ineonsistency ratio:

A value above 0.1 iz an indication for inconsistencies in the pairwise comparnizor

Chooze other method |

< Indietro I Fire I Annulla

So sanh ting doi thiét hai do ngap lut

Pairwise Comparison - Results

Regulting Normalized wWeights

Pool_fire_zscenario

BLEVE _zcenario 0.750

Chooze other method |

< |ndietro I Fine I Annudla

So sanh tirng doi thiét hai do ky thuat




Pat khoi lugng gilra cac nhéom

Pairwise Comparison - Results 5'

Fiezulting Momalized 'Weights
earthquake oszes
landslide_los:es

flood_loszes

= [=] [=
Pal =
o | &
0| | Ca

technologicd loszses D64

Inconzistenc, ratio: 0.06330E

A value above 0.7 iz an indication for inconsistencies in the pairwise comparizon

Chooze otver method |

< Indietrc I Fine I Annulla | ? I

Cay tén thuong tu nhién s& giéng nhu trong anh dudi (c6 thé gia tri clia ban s& khac)

physical_vulnerability.smc - ILWIS - |EI|5|

File Edit Mode Analysis Generate

Vigw Help

| &=t = e % B X | |

|58 | & & | B | @ ]

Criteria Tree
Qf’ P wulnerabilky -- Pa
- 0.50 earthquake_losses -- Pai...

B4 0,13 intensty_WII -- Skd:..,
By 0,25 Intensity_VIII -- Std...
B4 0,55 earthquake_I% -- Std.,
E-E7 0,14 landslide_osses - Pairwi...
B 0,67 High_hazard_zones -.,
B 0,24 modetate_hazard_z...
B 0,09 low_hazard_zones -,
E-E3 0,29 flood_losses - Pairvise
B 0,03 RP_5_yars -- 5tdiGo.,,
B’ 0,06 RP_10_years -- 5td:..,
B 0,13 RP_25_years -- 5td:,.,
B 0,26 RP_S0_years -- 5td:. .,
--Bigf 0,51 RP_100_years -- 5td..,
-3 0.06 technologeal_losses -- Pa..
i B 0,25 Pool_firs_scenario --...
.. 0,75 BLEVE_scenario - St...

B3 0,07 Intensity_vI - Std:G...

) physical_vulner ability

@ Seismic_risk_building:. ..
@ Seismic_risk_building:. ..
@ Seismic_risk_building:. ..
@ Seismic_risk_building:. ..

Eﬂ Landslide_risk_buildin, ..
Eﬂ Landslide_risk_buildin, ..
Eﬂ Landslide_risk_buildin, ..

[ Flood_risk_buildings:. ..
[ Flood_risk_buildings:. ..
[ Flood_risk_buildings:. ..
[ Flood_risk_buildings:. ..
[ Flood_risk_buildings:. ..

[ technalogical_risk_bui...
[ technalogical_risk_bui...

Raoot Group Physical_vinerability'; 4 children




5.5 Chi s6 kha nang

Dudi day sé& chi ra cac phuong phap dé danh gid khoang cach tir mdi don vi ban dd tdi bénh vién

1. Tao ban do thubc tinh vé bénh
vién (1a ban d6 ngudn dé danh
gia khoang céach)

2. Tao ban do
khéi lugng

v

3. Thanh 1ap ban d6 khoang
cach (distance_hopitals)

e R T




Chung ta da danh gia khoang cach doc theo phd, theo tiing pixel. Ching ta can bi€t khoang cach gilta
moi don vi ban dd va bénh vién. D& lam nhu vdy chiing ta phai giao cac don vi ban d6 véi ban d6
Distance_hospital. Nhung sé c6 bat cir két qua nao vi Distance_hospitaldu gc tinh doc theo pho, va
khéng cat v3i cac don vi ban d6. Vi ly do dd ching ta ph ai lam rdng it nhat la 1 pixel kich ¢d cia don
vi ban d6 va dé cac don vi ban dd cit vdi Distance_hospital. Hai anh bén dudi giai thich cach lam. Cha
y dén dudng ranh gidi mau den trong hinh mapping_units.

MAPPING UNIT

MAPPING UNIT GROW

Mapping_units Mapping_units_grow

Khoang cach tir mdi dan vi ban d6 tdi bénh vién dudc chi ra & ban d6 bén dudi. Nhu ban thdy c6 mot
s6 don vi ban d6 khéng xac dinh dugc khodng cach. Xay ra diéu nay do cac don vi dé khéng dugc
dudng bao quanh. (C6 thé& gan cho cac don vi ban d& nay mdt gia tri khodng cach vdi bénh vién, bang
cach st dung b6 loc gbp nhém (majority), nhung lan nay s dung ban dé distance_MU_hospital.

_.ﬁdistance_MU_hnspital: mapping_units.Distance_hospital - ILWIS = Q_ __Xl
Flle Edt Layers options Help
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KHA NANG THEM VAO: dua vao tinh toan kha néng khac dé di chuyén xuyén qua don vi ban dd

T &
il di I ds Vi | 3 A A oy A
Fle Edt Shnns Rm.s fiew Tk e MG bdng Landuse, tao mot cdt mdi dat tén
ER! 2] < . 2 . .z

e XSl e (@ ¥ la Cross_resistance, sif dung domain gia

m B tri, c6 dai gia tri ti -1 d&n 1, va dd chinh
] Builtup [Cross resistance | -| xac dén 0.1. DPat gia tri cho moi kiéu sur
Com business True -1.0 . 2 & kY A .

o ol True 10 dgng Qat,NnhGNrang O la khong d_l qua dugc
Com_market True -0.8 va 1 la dat tréng. SU dung ca gia tri trung
Com_shop True 1.0 gian. Ban c6 thé st dung cac gia tri dudc chi
Ind hazardous True -1.0 N . L. o c, ., . ) )
Ind_industries True -1.0 ra ¢ bén trai hoac tu gan gia tri
Ind warehouse True -1.0
Ins fire True -1.0
— True o
Inz office True -1.0 Luﬁdd Caltily il
Ins police True -1.0
Ins school True -1.0 _ -

Pub cemetery Fa'zse .5 Columt Nzme
Pub cultural True -1.0 i

D | 5

Pub electricity True -1.0 eman I@vaue jd
Fub_religious True -1i.0 Value Fange |1 | [99939339 |
Rec flat area Fa_se 0.5
Rec park Fa.se 0.3 Precizion o100
Rec stadium True -1.0 D ot
Res large True -1.0 SR
Res mod single True -1.0 | |
Res multi True -1.0
Res small singl True -1.0 I
Res sguatter True -0.9 % Cancell He“: |
River Fa_se -1.0
unknown Fal'_sze i.0
Vac car True o.9
Vac constructio True 0.3
vac damaged True 0.z &

W hrub Fal 0.9 > > R . < ~ 7pe A
e oees 2= e M8 bang Mapping_units va ghép véi cot

[ Cross_resistance tUr bang landuse. Dat tén

‘ S V@i cOt xud

tuong tu vai cOt xuat ra
4 ¢ Tao mot ban do6 thudc tinh cho cot

Cross_resistance tir ban d6 mapping_units
va goi la cross_resistance.
e Chung ta can gan cho cac gia tri khéng xac
dinh dugc (trong truGng hgp nay la con
phd) gia tri béng 1 (c6 thé hoan toan di
chuyén dugc)
e Trong dong Iénh cla ILWIS gb cong thirc:
Weight_cross:=iff(isundef(Cross_resistance),1,Cross
_resistance)

Trong ban dé Weight_cross phia bén trai. Khu vuc mau
dd 1a khu vuc tu do di chuyén, trong khi khu vuc mau
xanh thi khéng di chuyén dudc. Khu vuc mau cam thi
khé di chuyén.

Chung ta sé s dung ban d6 nay la khdi lugng dé tinh
toan khoang céach tir bénh vién.




e Vao distance calculate trong danh sach operation cta ILWIS. Chon ban do6
Hospital la source map, va Weight_cross la weight map va dat tén ban do
dau ra la Distance_hospital_weighted.

e Hién thi ban d6 Distance_hospital_weighted va kiém tra thdéng tin pixel.
Ban c6 nghi day la cach tinh toan cai tién.

Khi ban nhin vao ban do Distance_hospital_weighted c6 mét s6 dan vi ban do cuc I16n (vi du nhu dat
tréng cay bui moc) ma dudc coi nhu la don vi trong mapcalculation. Nghia la trong cac khu vuc nay co
gia tri khong thuc té. Trong vi du dudi day, dd la cac dan vi ban d6 c6 gia tri khoang cach 35m tlr
bénh vién. No6i cach khéac, gia tri nay sé gidng nhau vdi tat ca cac vi tri trong dan vi ban dé va con gay
anh hudng dén cac khu vuc khac (thuc té cac khu vuc gan véi cac don vi ban d6 nay cé gia tri khoang
tr 30 dén 40).

i e arvoe_Baorgitl_seighted MaplestascelHo spit sl mg Weght_oressm) = KNS
Fia Ff Lwan Cplors Help
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Hospital

Distance_hos pital_weighted
D&u sao, chiing t6i mudn gan gia tri ndy dén cac don vi ban dd va sau dé so sanh két qua.

Chiing ta can lam cac budc tuong tu nhu doan trudc (giao ban d6 mapping_units_grow véi ban do
Distance_hospital_weighted).

e Vao operations, raster operations, cross va chon
mapping_units_grow, va Distance_ hospital weighted. Dat tén
bang xudt ra la Mapping_units_G_W.

e GiG vao bang mapping_units va ghép vdi
Distance__hospital_weighted. S dung ham nho nhat (minium) va
dat tén coOt Distance_ MU_H_weighted




Thong thudng hay can nhéc trong mét s6 trudng hgp ma ban c6 thé di chuyén xuyén qua cac don vi
ban d6, thi dirng lam téng khoang cach dén bénh vién nira. Néu mudn kiém tra khoang cach moi dan
vi ban d6 giam dugc bao nhiéu

&
e Md& bang mapping_units va gb céng thic
check_wheight:=iff(distance_hospital_weighted>distance_hospital,1,0)
va kiém tram cét dif liéu xudt ra, néu chang cé gia tri 1 thi dirng thay déi

e DE& tinh toan khoang cach thu dudc khi giao v8i don vi ban d6, g& cong thirc
Meters_gained:=Distance_hospital-Distance_hospital_weighted

e Tao ban db thubc tinh Meters_gained va kiém tra ké&t qua

Pay khoéng phai mét phuong phap hay, vi né sai vdi thuc té€. Vi vay ching toi dé nghi st dung phuadng
phap da dudc dung & doan trudc.

ADDITIONAL TIP: Gig chung ta tinh toan khodng cach tir tram clu hda va doén canh sat. Cac budc
lam giéng nhu sif dung cho tinh toan khoang cach tir bénh vién.

Fire_station

e Tinh toan cOt Fire_station trong bang mapping_units, theo céng thic sau:

fire_station:=iff(Emergency_centers="fire_station',Emergency_centers,?)

e Tao ban d6 thubéc tinh Fire station tU& c6t nay va ban do raster
Mapping_units.

e Chulng da co6 ban dé Weight tir cac bai tap trudc, vi vay can phai xuat né ra mot
[An nifa. Chang ta c6 thé tinh toan truc tiép khoang cach ngay trén
fire_station. Vao trong distance operation, va chon Fire_station nhu source
map va Weight nhu weight map. Dat tén di liéu xudt ra
distance_firestation.

e Giao ban d6 mapping_unit_grow vdi distance_firestation. Dat tén file la
map_grow._ fire.

¢ MG bang mapping_units va ghép va@i bang map_grow_fire. Doc trong cot
distance_hospital va dat tén di liéu la Distance_MU_fire. S dung ham
minimum.

e Tao mot ban dd thudc tinh Distance_MU_fire va dat tén file tuong tu.




Police_station:

Distance_MU_fire

» A

fire_station

&

Tinh toan cOt Police_station trong bang mapping_units, theo c6ng thic sau:

Police_station:=iff(Emergency_centers="Police_station",Emergency_centers,?)

Tao ban d6 thudc tinh Police_station tUr cOt nay va ban do raster Mapping_units.
Vao trong distance operation, va chon Police_station nhu source map va Weight
nhu weight map. Pat tén dif liéu xuat ra distance_Police.

Giao ban do6 mapping_unit_grow véi distance Police. Dbat tén file la
map_grow_Police.

MG bang mapping_units va ghép vdi bang map_grow_Police. Doc trong cot
distance_Police va dat tén di liéu la Distance_MU_Police. S dung ham
minimum.

Tao moOt ban do6 thudc tinh Distance_MU_ Police va dat tén file tuong tu.




Distance_MU_police Police_station

Tao chi s6 kha nang véi SMCE

Anh bén dudi cho ta thdy cach tiéu chudn hoa khoang cach tdi bénh vién (Distance to hopitals). D&
dua mot gia tri thap vao cac don vi ban do xa nhat, ching ta st dung ham chi phi (cost). Nhu ban
thady vdi lya chon nay ham sé ngudc vdi lua chon Igi ich (benefit)

| standardize value Input x|

The minimurm is 0 1 Chu y
The maximum iz 3571 dLang
ionsider as: thé ng
Beneft trong anh
& Cost £ A~
cO hé so
goc am

" Combination

hethod

 Marimum
 Interval
& Goal %1 [0.000 | v1 [1.000 |
€ Convex %2 [3571.000 | v2 [0.000 |

" Concave

0 3571

oK. I Eancall Help |




Nhu ban th8y cach tiéu chudn héa nhan thiic cé xu hudng ngugc véi tieu chudn héa khoadng cach tur
bénh vién va thudng dung ham Igi ich (benefit)

E&Standardize ¥alue Input X

The: minimur is 0 1
The maximum i 100 /
Conzider as:

& Benefit

" Cost

" Combination
Method

& Masimum
 Interval

" Goal

" Convex

" Concave

Ok, I Cancell Help |

Chung téi coi khodng céach tir bénh vién quan trong hon ti I1& nhdn thlc. Kiém tra hinh dudi day

Pairwise Comparison ﬂ
Current compar soh: Corparizon Progress:
I _ Distance_Emergency_centers [¥ 1 Distance Emergency_centers, Disaster Awareness

’ = Disaster_Awareness

Chooge othe method

< [ndietra I Aveanti x I Annulla | ?

Capacity.smc - ILWIS -0 =|

File Edit Mode #nalvsis Generate Yiew Help

| &= W s s e e B X | s |

Critetia Tree I |
ﬁ% Capacity -- Pairwise Efh Capacity
El 0,83 Distance_Emergency_ce...
- B3 1,00 distance_hospitals ... [[] mapping_units:Distan, .
El 0.17 Disasker_Awareness
LB 1,00 Literacy_rate -- Std:... [J) wards:Literacy_rate




K&t hdp 2 tac nhan kha ndng dé tao ban d6 kha ndng giéng nhu hinh dudi day

O day ching ta chi xem xet dén khoang cach dén bénh vién. Bai tap sau day sé bao gdm ca cac ban
do6 khoang cach khac.

* Danh cho nhirng ngudi da thanh thao ILWIS

Trong cay kha nang bao gom ca ban d6 khoang cach tif tram cfu héa va don
canh sat
e Tao cay SMCE khac goi la Capacity_improved. Dat tén file giong nhu thé.
e Tao cay nay giéng nhu cay kha nang & bai tap trudc
e Thém vao distance_emergency_centers 2 tac nhén nita:
Distance_policestation, Distance_firestation.
e Tiéu chudn héa cac nhan t& va sau do la cac nhom.
e LAp ban dd Capacity_improved cudi cung, hién thi két qua va so sanh vdi
ban do6 Capacity da lam & bai tap trudc.




So sanh ting ddi mdt gilta khodng cach cac trung tam khan cdp dudgc dua ra & dudi day

Pairwise Comparison - Results |

Fesuliing Narmalzed 'w=ights

diterce_hosplats
Distance_policestalion
Diztance_finestztion
IeanEEtency Fata:

A veue shove 011 = anindcalion for incorsistenciss inthe peirsiz= companzon

Chooee other method I

< |ndietio l Fire I Annula 7

R
f“-‘l\‘! 2

Capacity improved

5.6 K&t hgp chi s tén thuong va kha nang

Véi cach tiéu chudn hoéa trong cay tac nhan tén thuong, ta s dung ham I8n nhit (maximum). Kiém
tra anh dudi day dé hiéu céac gia trj str dung dé dat khdi lugng.

Pairwise Comparison - Results ﬂ

Fiezsuling Mormalized 'w/eights

Social_vulnerability
phyzical_vulnerability
population_wulherabiliy
Incansistency ratio:

A value above 0.1 is an indcation for incongsistencies in the painvise comparizon

Chooze other method |

< Indistra I Fine I Annulla ?




Total_wiulner ahility smc - IL&1S By [m] S
Fle Edt Mode Arnaksks  Generate Ve Help
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Trudc khi tai phan loai &nh v& cac nhém rui ro hay xem biéu d6 anh da dugc phan loai
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Biéu db cua qualitative_risk

C6 thé& tham khao cidc nhdm dudgc chon cua domain qualitative_risk_SMCE trong anh dudi day
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Anh phia dudi hién thi mdt ban d6 rui ro dinh lugng da tai phan loai. Mau dé 1a rdi ro cao, mau vang l1a
rui ro trung binh, va mau xanh la rdi ro thap

8 Qualitative_risk_class: Mapslicing(qualitative_risk,qualitative_risk_SMCE) - ILYIS ol =l
File Edit Layers Optiors Help

EEIER N EE ) =

\ﬁ—

hoanl _.¥a

L2
‘3281,3038 ([ 478536,54, 1558221.37) S




Phuong phap khac trong sir dung SMCE dé danh gia ton

thuong

Trong bai tap nay, ching ta s& phan phdi lai cac chi s6 c6 sén trong khu vuc va quan & trong cac don
vi ban d6. Gia s phan tram cla céc chi s0 trong tat ca cac don vi ban do la gidng cla khu vuyc trong
guan ma bao gom dgn vi ban do6 dé.

Tén thuong xa hoi

Age_related

%~ Cho ngudi sif dung ILWIS thanh thao:
Cai tién ban d6 tén thuong trong SMCE dua trén su danh gia cac don vi ban do

Giao mapping_units vdi District_map. Dat tén dir liéu xuat ra la
mapping_units_district.

MG bang mapping_units va ghép véi bang mapping_units_district. Doc coOt
Districts. Dat tén cét xuat ra la Districts.

Trong bang mapping_units gdp s6 ngudi va nhém trong mdi districts. SUr
dung ham sum (cOng) va dat tén la people_per_district.

Ghép bang mapping_units véi bang districts va doc cac c6t: Age_under_4,
Age_4_to_12, Age_12_18, Age_18_24, Age_24_65, Age_over_65. s
dung tén tugng 'ng cho moi cot.

Gid chuing ta cé thé danh gid dé dang cac tac nhan trong cac ddn vi ban do.

MG bang Mapping_units va danh cac Iénh sau:

Age_under_4_ MU:=Age_under_4*Nighttime_population/100
Age_4_to_12 MU:=Age_4_to_12*Nighttime_population/100
Age_12 18 MU:=Age_12 18*Nighttime_population/100
Age_18 24 MU:=Age_18 24*Nighttime_population/100
Age_24 65_MU:=Age_24 65*Nighttime_population/100
Age_over_65_MU:=Age_over_65*Nighttime_population/100

Sau d6, tat ca cac tdc nhan dudc tao & trén ndm trong SMCE va ddc biét trong tén thuang xa hoi

lién quan



Income related

e Giao ban d6 mapping_units vdi ban d6 Wards. Dat tén dif liéu dau ra la
mapping_units_wards.

e Md& bang mapping_units va ghép véi bang mapping_units_wards. Poc
trong cOt wards. Dat tén cOt xuat ra tucng tu

e Ghép vdi ca bang wards, Doc trong cot unemployment. Dat tén cot xuat ra
tuong tu

e Tiép tuc ghép cOt nighttime_population tir bang wards. Dat tén cét xuat
ra la nighttime_population_per_ward.

e Trong bang mapping_units gé céng thic sau:

Unemployment_MU:=Unemployment*nighttime_population_per_ward/100

e Tao ban db6 thudc tinh Literacy_rate_MU va kiém tra két qua.

Income related

e M3 bang mapping_units va ghép vdéi bang Wards. Doc trong cot
Minority_groups. Dat tén cOt xudt ra tuong tu
e Trong bang mapping_units gd céng thic sau:
Minority_groups_MU:=Unemployment*nighttime_population_per_ward/100

e Tao ban dd thudc tinh Minority _groups_MU va kiém tra k&t qua.

Unempoy mant Une mokoyment_MU



Ton thuong céng dong

V@i tac nhan nay, cac chi s6 da co6 trong cap dan vi ban do
Ton thuong tu nhién

V@i tac nhan nay, cac chi s6 da co6 trong cap daon vi ban do
Kha nang

Disaster_awareness

e M3 bang mapping_units va ghép véi bang Wards. Poc trong cot
Literacy_groups. Dat tén cOt xuat ra tudng ty
e Trong bang mapping_units gd céng thic sau:
Literacy_rate_MU:=Literacy_rate*nighttime_population_per_ward/100

e Tao ban dd thudc tinh Literacy rate MU va kiém tra k&t qua.

Gid ban c6 thé tao cay tén thuong nhu @ lam & bai trudc nhung s dung cho tat ca cac nhan td,
thong tin & cdp dan vi ban d6. Cach lam tudng tu nhu da chi ra & cac bai tap trudc.



Cay social_vulnerability_MU tréng giéng nhu anh dugi day.

Social_vulnerability_MU.smc - ILWIS
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Dé& dang nhan thay réng do phan giai cla thong tin da dudc cai thién. Trong Social_Vulnerability, kiéu
cac 18p gibng vGi ki€u khu wvuc, va cac gia tri gan nhu 1a khdng d&i, trong khi trong
Social_vulnerability_MU théng tin chi ti€t hgn va bién thién han.
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Nhu ban thdy két qua da khac va chi tiét han nhidu trong Nhan thirc trén trong mdi vi ban do.

Trong nhém tudi lién quan (tlr t8n thuong xa hdi) chiing ta s& xem xét tat ca cac chi s6 tao & trén. Bao
gObm cac nhan t6 khoéng gian sau: Age_under_4, Age_4 to_12, Age_12 18, Age_18 24,
Age_24 65, Age_over_65.

Tiéu chudn hda va dit khdi lugng ching

Anh dudi day chi ra su khac nhau gitra Age_related (dua vao khu vuc) va Age_related trong mdi don
vi ban do

Age_related Age_related_MU



Gid c6 thé két hgp tit cad moi th( va tao cay Total_vulnerability_MU

Total_wulner ability _MULsme - ILWIS — ID EI
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Total_vulnemabitzy_MU

Total_vulnerability MU khéng thay d&i nhiéu so védi total_vulnerability cla bai tap trudc. Nhung két
gua cua phan nay thi khdi lugng dudc gan cho nhan t6 tén thuong xa hoi thap

Budc cudi cing dé danh gid dinh Iugng dua vao thong tin trén mdi dan vi ban do

e G0 cong thic
Qualitative_risk_MU:=Total_vulnerability_MU/Capacity_Mu

SUr dung domain gia tri (value) va dd chudn xéac 1a 0.001

e Hién thj két qua

e Tao moOt domain mdi copy tir qualitative_risk_SMCE, nhung thay
d8i gidi han trén clia cip thap nhat (hoic tao mdt domain mdi véi cac
c8p méi dua trén bi€u dd cua ban d6 the qualitative_risk_MU). Dat
tén la qualitative_risk_MU_SMCE

e Tai phéan loai bdng cach sur dung domain
qualitative_risk MU SMCE. Dat tén ban d6 mdi Ia
qualitative_risk_MU_class.

e So sanh két qua vdi qualitative_risk_MU_class tao bang biéu dd
cla ching




1400000

1200 |
/ Trowin “qualitative_riek ML_SME o [=] 3]

Fl= Edt “ew Help

: Decrplir [Domein Gicun quaitaive_ris_SMLE™ 1
=

1000000

Mumber of pixsels
1

Lipees Bin... |I].==Hm |Em|u |[:Ium_gl
BO0000 [I.EHod_u.:lg_mlv
31 High ik
00000
200000

1 L
4

[x]
00 06 10 15 20 25 3.0 35 40 45 50
wakin

Domain qualtative_risk_MLU_SMCE Hiztogram of qualitative_risk_MU

Nhu ban thdy tir biéu d6 bén dudi, k&t qua cudi cling da thay d8i, va dic biét 1a su tdng 1&n ctia nhém
rui ro trung binh lam gidm cda nhém rui ro thap.
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Bai tap 6F: BDanh gia rui ro G lut.

Thdi gian du kién: 3 giG

Dt liéu: D liéu tUr thu muc con :/exercise06F

Muc dich: Bai tap nay sé gidi thich lam thé nao két hgp théng tin vé d0 sau cla Ii, vi du dudc
tao thanh bdi mot mé hinh li, v i di liéu toa nha, nhu la vi tri, d6 cao, ki€n tridc va
vat liéu xay dung tao thanh mot danh gia rui ro Il lut. V&i 3 kich ban 1T lut vdi cac chu
ky 1ap lai khdc nhau (10, 50 va 100 nam) tihr Ui ro sé dugc danh gia. Khi két thic bai
tap chang ta ding c6 th & hiéu dudc va tai tao lai cac budc trong két qua.

Riskcity da trai qua mot vai tran Id lut nguy hiém. P& danh gid rui ro Id lut, ban
d6 do6 sau cua I da dudgc tao thanh véi mot moé hinh nudc (hydraulic) véi cac
chu ky 13p lai khac nhau. Do su gidi han vé thdgi gian, nén chi xem xét 3 kich
ban I lut v&i cac chu ky la 10, 50 va 100 nam.

Hinh anh: Cac toa nha trong nga ba sdng cia hai con sdng ¢ R skCity

Y nghia

Raster map | Ban d6 do sau | { bt tir nghién ciu mé hinh | it cho cac kich ban vdi chu ky,

Idp lai 100, 50 va 10 nam.

Raster map | Ban d6 cap nhap céc toa nha cho tinh hudng sau khi c6 tham hoa nam
1998. T4t ca cac thong tin vé tdoa nha du c6 san vé thanh thi, landuse,

s0 lugng cac tang, vang dién tich xay dung va ving ngap lut.

Bai tap RiskCity 6F-1



Nghién clru th{r nghiém RiskCity: Danh gia rui ro do Il lut Bai tap 6F

Phan 1

Trong bai tédp nay, ching ta theo mét phuong phép danh gia rui ro dinh lugng, c6
gang xac dinh sb lugng rui ro theo dinh ngha r i ro trong chuong 1 cla sach Guide
Book. Phudng tinh o«o b an nhu sau:

Risk = Hazard * Vulnerability * Amount of elements-at-risk

Phuang trinh nay khong chi la ly thuyét, ma thuc su tinh toan dudc vdi dir liéu khéng
gian trong mot GIS nhdam xac dinh s8 lugng rui ro tlr cac tai bi€n. Trong ddy s6 lugng
cac yéu t6 tai rui ro dugc mé ta (vi du, sb lugng tda nha, s& ngudi, gia tri kinh t&€ hodc
dién tich cla cac I8p dinh tinh quan trong) ma rui ro dudc dua ra. Thanh phéan tai bién
trong phudng tinh th uc su dua téi xac suat xay ra cia mot hién tugng tai bién vai
cudng dd xac dinh trong mot gia doan cu thé (vd, xac sudt hdng ndm). D& tinh rdi ro vé
dinh Iugng st dung phuong tinh 1, s U nhay cam dudc gidi han tdi cac nhay cam ty
nhién cla cac yéu to tai rii ro da xem xét, du gc quyét dinh bdi cudng d6 cua su kién tai
bién va cac dic tinh cla cac yéu td tai rdi ro (vd, ki€u nha). Phuong tinh cé th & dugc
thay dGi trong cach sau:

Re= P, *P.*V * A

Trong day:

P: LA x&c sudt xay ra theo thdi gian (hdng ndm) cta mét kich ban tai bién cu thé vdi
mot chu ky 13p lai trong mot dién tich;

P. La x&c sudt xay ra theo vj tri hodc khéng gian cua mot kich ban tai bién cu thé véi

mot chu ky 13p lai trong mot dién tich tdc dong cac yéu to tai rui ro;

V 14 tinh nhay cam vt ly, nhu |a cdc muc dd cua nguy hiém t8i mot yéu t8 tai rdi ro cu thé,

cudng do local gay ra, bdi su xay ra kich ban tai bién;

A 1a s6 lugng clia mét kiéu tai rdi ro d & dra doan cu thé .

& day, quan trong dé biét réng s6 lugng cac yéu td cta thé dudc xac dinh trong cac
cach khac nhau, va trong ddy s6 lugng dudc xac dinh, va rui ro ding du gc xac dinh.
Vi du s6 lvgng dua cé thé Ia theo s8, nhu [a s6 lugng cac toa nha (rui ro ma céac toa
nha tradi qua nguy hiém), s6 lugng ngudi (bi thugng/ t&f vong/anh hudng), sd lugng
céc dudng giao théng trén mang Iudi bi hdng. Cac yéu t6 tai rui ro ding cé th & dudc
xac dinh theo khai niém vé kinh té. Sau ddy, né ding du gc m6 ta nhu la cac thiét hai.

PE& c6 thé danh gia nhitng thanh phan nay, chiing ta can cé théng tin vé khoéng gian
nhu 13 t&t ca thanh phan thay déi theo khong gian, &ng nhu th Ji gian. Xac sudt xay
ra cia mot kich ban tai bi€n theo thgi gian (P;) cling cé mot thanh phan khong gian. Vi
du mdt tran lut véi mot chu ky 18p lai c6 mdt sy md rdng nhat dinh, va su bién ddi vé
khéng gian cua cudng dé. Khai niém (P,) cho biét xac suat xay ra theo khéng gian va anh
hudng. N6 khéng lién quan tdi tat ca cac loai tai bién, va trong nhiéu trudng hdp, xac sudt
nay c6 thé dugc xem 1a 1, dua téi mot kich ban tai bién cu thé (vd, ving dién tich sé& bi lut
vGi chu ky la 50 ndm).

e MG ban do raster Flood_100y va add ban do raster building_map_1998.
Tao ban db cudi la 50% transparent. M3 clra s6 Pixel-Information va xem cac ving dién
tich bi lut va mifc sau clia nudc tai nhitng vi tri do.

e Dobng clra s6 ban db.

Khi ban cé thé thdy nhitng phan I8n cla trung tam cta thanh phd bi lut, nhung khéng xa vé
phia bac, ban cling s& thiy cac tda nha ma bi anh hudng bdi nudc. Muc sau cla nudc ¢ thé
Ién t8i 8 m trong nhitng vung xac dinh!

Trong bai tap nay chang ta sé phan tich c6 bao nhiéu toa nha da bi tac dong trong 3 kich ban
10 lut.
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Nghién clu th nghiém RiskCity: Danh gia rui ro do Il lut Bai tap 6F

e Tao mdt ban d& md réng Ki |l ut bang cach danh:
fl oodextent 010: =i f undef (fl ood_10y, 0, 1)

|

Xem két qua.
Giao (cross) ban d6 buildings_map_1998 vdi ban d6 floodextent_ 010 va taq
mot bang cross building_flooded_010.

MG cross-table va thém vao 1 cot véi dién tich bé mat cla cac ngdi nha. Thuc hién

toan tU join trong menu cdt. Thong tin dién tich bé mat cé thé dudc xac dinh trong
histogram building_map_1998,va thém cot “area”, nhung tén la area_building.

Tinh dién tich phan tram cadc da nha b i tdc déng bang cach danh dng:
Perc_affected_010: = i ff (fl oodexent 010=1, ar ea/ ar ea_bui | di ng, 0)
Tinh s6 lugng cac toa nha ma bi tdc dong mot phan do [:
partially flooded_ 010 := iff(perc_affected 010>0, 1, 0)
Tinh s6 lugng cac tda nha ma bj tdc déng hoan toan dodil:
conpl etely_fl ooded_010 = iff (perc_affected 010=1, 1, 0)

e Doc toan bd két qua cho 2 ban do Il lut khac (tU top clia box nay)

e Viét toan sb cac toa nha bi tac dong (tdoan bd), va vé chiung trong mot graph
rii ro. Xem 2 vi du phia dudi.

Bai tap RiskCity 6F-3
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Hai cach mé ta mot dudng cong rui ro. Trai: Cac tdn that vdi chu ky 13p lai. Phai : Cac t&n that vdi xac suét
hang nam.

C6 mdt vai cdch m6 ta cac tén that vé kinh t&. Cac t6n that 16n nhit c6 thé (PML) la tén
thét 16n nhat dugc xem la xay ra trong mot chu ky 1&p lai cu thé, nhu 1a 1 Ian trong 100
nam, hodc 11an trong 250 nam. Trong nhitng graph & trén cho thdy PML vdi 1 Ian trong
1000 nd3m 13 1400. Rui ro c6 thé dugc mé ta nhu |a moét dudng cong, trong d6, moi kich
ban dudc v& vdi nhitng chu ky I3p lai cia ching hodc xac suit va céac ton that lién quan.
Mdt dudng cong rui ro cling dude goi la Pudng cong vugt mic tdn that (LEC). Hinh bén
trai c6 mot vu diém Ia, né hién thi chu ky 13p lai t6t han, va |a phan 18n nhét tdi cac tén
that. Budng cong bén phai c6 thé dudc s dung truc tiép dé€ tinh toan cac T6n that
thudng nién trung binh (AAL). N6 dudc Iam bdng cach tinh ving dién tich dudi dudng
cong (guide book, phan 6.5.5).

Chung ta sé thém vao phéan tram cac tda nha bi &nh hudng da tinh tdi bang
building_map_1998.

e M3 bang: Building_map_1998

e Join vdi bdng buildings_flooded_010, Badng cot
perc_affected_010.

e Theo cac budc sau thdng qua join-wizard. BGi vi building_flooded_010 cé han 1 ban ghi
cho nhitng tdoa nha ma ban cling can chon mot ham lién két.

e Chon: MAXIMUM.

o L3p lai két qua nay (tr top cta box nay) cho 2 kiu kich ban I{ lut (thém cac cot
perc_affected 050 va perc_affected_100 téi bang building_map_1998)
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Bai tap 6F

Phan 2

trong phéan sau day cla bai tép nay, chiing ta sé tao mot lién két gilta cac thudc tinh cua toa
nha (tinh nhay cam clia cac yéu td tai rdi ro) va céac tinh chat cua tai bién (trong trudng hop
nay, d6 sau cua I{). P& thuc hién, ching ta phai chudn bj dif liéu d& c6 thé tao ra link nay;
Ban d6 do sau I lut phai dugc phan loai (sliced trong ILWIS terminology) va cac tda nha
phai dudc mo6 ta theo cach nhan biét cho rdi ro Il lut. Dua trén kinh nghiém cua céac su
kién 10 lut trong qua khir, co6 2 tinh chdt ¢ ban cua cac toa nha can xac dinh tinh nhay
cam. Dé la: construction material va number of floors. Ching ta sé tao ra mot
I16p mdi trén su két hgp clia 2 tham s6 va ching ta sé lién két n6 véi cac ban d6 do sau i

da phan loai.

Chuing ta sé€ phan loai 3 ban dé dé sau I lut (flood_10y, flood_50y va flood_100y.

o Tao mét nhém domain Flooddepth va chén vao class-boundaries:

0.5 <0.5m 1
1 0.5—-1.0m 2
3 1.0-3.0m 3
6 3.0-6.0m 4
99 >6m 5

e Cat 3 ban d6 d6 sau Il lut véi tén la: flood_010 cla, flood_050_cla

va flood_100_cla.

9

Lac
3 kiéu xay dung vat liéu chu yéu:

Tao mot Idi domain buildini mat va chén vao 3 I18p sau:

Adobe and wood a
Brick b
Concrete c

e Click chubt phai Ién domain Landuse va chon “create table”. bat tén la

building_mat

e M4 bang building_mat va thém mot cot la building_mat va dua né t8i domain

building_mat

e Ldp day bang nhu hinh dudi day.

nay ching ta chuén bi céac tinh chat cla toa nha. Budc 1 la tao mdt domain vdi
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E6i| build mat
Com business concrete
Com hotel concrete
Com_market concrete
Com_shop concrete

Ind hazardous concrete
Ind industries  concrete
Ind warehouse concrete

Ins fire concrete
Inz hospital concrete
Ins office concrete
Inz police concrete
Ins school concrete
FPub cemetery brick

Fub cultural brick

FPub electricity|concrete
Fub religious brick
Fec flat area brick

Fec park brick

Fec stadium concrete

Res large Cconcrete

Fez wod single |brick

Fes multi Cconcrete

Fez small zinglibrick

Fes sgquatter adokbe and wood
River adokbe and wood
unknown adokbe and wood
Vac car brick

Vac constructioladobe and wood
wac damaged adokbe and wood
Vac shrubs adokbe and wood

F

Budc 2 la tai phan loai cac toa nha theo sé Iugng cac tang cua chuang. Pa dudc ti€n hanh
trong bang building_map_1998, nhung phén loai nay khéng phu hgp vdéi muc dich cua
chiing ta. Ching ta mudn co6 s6 lugng nha & phan lo ai trong 3 I8p: 1 tang, 2 tang va
nhiéu tang. Chang ta thuc hién bdi vi nhitng tang thudng xuyén bi tac dong la tang 1,
doi khi ca tang 2 va chi hiém khi n6 mdi tac dong tdi cac tang cao han.

Bai tap RiskCity 6F-6



Nghién clu th nghiém RiskCity: Danh gia rui ro do Il lut Bai tap 6F

e Tao moOt nhom domain Nr_floors va chén vao cac I16p:

1

1.5 1 tang
2.5 2 tang
99 >2 tang

e MG bang building_map_1998
e« Nh3m tai phan loai s8 ludng cac tdng, dadnh dng | énh sau:

N _floors _flood := CLFY(nr_floors,Nr_fl oors)

e Chung ta mudn thém vat liéu xay dung vao bang. SI dung lua chon Join trong cot
menu.

e Chon bang Building_mat, cot Building_mat va dung join-wizard chdp nhan moi

defaults.

<

Trong budc ti€p theo, ching ta s€ két hdp vat liéu xay dung véi s6 lugng cac
Toa nha ma chung tafd phan lo ai cac toa nha nir la m 0t ham cua 2 tham so
nay
e Danh dong Iénh sau:

Bui | d_type: =code( bui | d_mat ) +code(nr _fl oors_f | ood)

MOt cot méi dude thém vao bang vdi 9 code: al, a2, an, bl, b2, bn, c1, c2
va cn.

an =
bl =
b2 =
bn =
cl=
c2 =

cn =

Domain clia nhitng code la “string” (kiém tra).

e Double-click Ién header clia cot va chon “create domain
from strings in column”. Tén domain la Build_type
e Dobng bang.
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e Hiéu chinh sy m6 ta cua build_type theo bang mau sau:

| b1 el

b2 2

b ch

e Tao mot ban do thudce build_type tir ban d6 raster building_map_1998
(chon cét build_type) va xem ban do6 két qua.

ar

Chuang ta c6 hau hét moi dif liéu yéu cau cho danh gia rui ro Il lut: Chang ta c6 mot ban
d6 vdi cac mot tinh chat cla céac toa nha (build_type) va ching ta cé 3 ban d6 vdi cac kich
ban tai bién I0 lut khac nhau (flood_010_cla, flood_050_cla va flood_100_cla). Chi
thiéu 1a cac dudng cong nhay cam giéng nhu cac dudng cong da tai trong bai tp 5a. Tiép
theo, phan cudi cla bai tép nay, ching ta sé tai ra mot bang 2 chiéu trong do, ching ta
chén cac dudng cong nhay cam I lut cho méi ki€u trong 9 ki€u nha. Véi bang nay, ching
ta s& thu dudc phan s6 nguy hiém tdi cac tda nha gay ra do I lut.

e Tao bang 2 chiéu mdi. Tén la flood_vuln; domain dau tién = build_type, domain
Thi 2 = depth. Pham vi gia tri: 0 to 1 va dé chinh xac la 0.01.

e L3p day bang nhu hinh dugi day.

e Doéng bang

i 2-Dimensional Table “flood_vuln” - ILWIS =3
File Edit “iew Help
&
O - 0.5m 0.5 - 1.0m 1.0 - 3.0 m 3.0 - 6.0 m > B om

al 0.40 o.vo 1.00 1.00 1.00
az 0.30 0.50 0.80 1.00 1.00
an 0.20 0.40 o.vo 0.90 1.00
hl 0.20 0.30 o.vo 1.00 1.00
ha 0.10 0.25 0.60 0.80 1.00
hn 0.10 0.z0 0.50 a.7vo 0.90
cl 0.z0 0.30 0.50 0.80 0.80
cZ 0.15 0.z0 0.40 a.7vo 0.80
ch 0.10 0.15 0.30 0.50 a.7a
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Bang 2 chiéu dudgc s dung dé tich hgp dif liéu tir 2 ban d6 khac nhau thanh mot ban d6
dau ra. Ching ta s& so sanh ban do do sau véi ban dd kiéu nha va véi mdi pixel gia tri
output tuong udng dudc doc tir bang, vi du build_type = ¢2 va d6 sdu = 1.0 — 3.0 m,
gia tri nhay cam = 0.40.

e SU dung bang 2 chiéu, danh ciu lenh sau, trong clra sd catalogue ctia ILWIS

bui | d_damage_010: =f | ood_vul n[ bui | d_t ype, fl ood_010_cl a]

Cau hoi:
ban d6 output mod ta gi? RUi ro dugc mod ta nhu thé nao trong ban dé nay?

e Lap lai sr dung cua bang 2 chiéu cho 2 kich ban I{ lut khac.

LU nay, cac ban do rui ro I lut d& hoan thanh. Tuy nhién, né & hitu ich dé€ mo ta ban db
nay nhu la ban dé thudc tinh t6i ban dé building_map_1998. Dé lam nhu vay trudc
tién ching ta cross cac ban d6 build_damage véi building_map_1998 va sau ddy, ching
ta két hgp bang két qua tdi badng building_map_1998.

e Cross building_map_1998 véi ban d6 build_damage_010 va tén cua bang
k€t qua ra la: build_1998_ damage 010.

e MdG bang bU|Id|ng_map_1998 va joint v8i bang mdi
build_1998 damage_010; chon cot build_damage_010.

e Su dung join-wizard chap nhan cac defaults nhung tai clra s6 cudi cing chong ham tich
Hdp “maximum” (C6 mot vai tda nha ma né bi d6 trong 2 I6p nguy hi€ém, chon trudng
hop nguy hiém nhat).

e Lat lai két qua nay vdi 2 kich ban Il lut khac.

Luc nay, cac toa nha bi nguy hai véi mdi kich ban Il lut dudc thém vao bang
building_map_1998. N&u chling ta mudn biét gia tri cia mdi tda nha, tda bd nguy hiém cla
mdi kich ban 1T lut cé thé dudc tinh tdi va dudng cong rdi ro cé thé dudc vé. S& dudc lam
trong mot bai tap khac.
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Thei gian du kién: 3gid

DU liéu: exercise06c

Doi tuong: Bai tdp nay dua ra cho ban phudng phdp ban dinh lwong dé danh
gia rui ro trugt I8 dat va du dinh st dung trudt I8 dat tir cac giai doan khac nhau dé tinh
toan xac suét theo thdi gian va chuyén ban dd kha nang nhay cam sang ban db tai bién.
Cac yéu t6 nay sau dé dudc két hop v8i cac yéu td chiu rdi ro dé dan xuét ra ban do rui
ro.

D{r liéu dau vao

Trong bai tap nay ta sé s dung ban d6 nhay cam véi trugt 16 dat
(Susceptibility) dudc thanh 1dp bang phudng phap théng ké nhu trong bai tap 3. Do
v@i cac yéu t8 chiu rui ro ta sé& diing hai ban d6: mapping_units biéu dién cac khdi nha
va building_map vdi cac tda nha riéng l&. Ban d6 Landuse_ID cling dudc yéu cau dé
thay dGi ban dd kha ndng nhay cdm thanh mdt ban dbo tai bién, v3i cac thdng tin trugt
|G dat theo thdi gian.

Cac yéu to chiu rui ro

Mapping_units Raster | Cac khéi nha trong thanh phdé

Mapping_units Bang | Bang bao gom thong tin thong ké chung vé s6 lugng nha va s6
lugng ngudi/khéi nha

Building_map_1998 | Raster | Ban d6 dua ra cac toa nha doc lap

Building_map_1998 | Manh | Bbudng ranh gidi clia cac tda nha

Dir liéu truct I dat

Landslide_ID Raster | Cac diém vd&i mdi mot trugt 18 dudc gidi dodn véi cac bang thudc
tinh lién quan

Landslide_ID Bang | Bang thudc tinh vdi théng tin vé trugt 16 trong khu vuc nghién clu

Susceptibility Raster | Ban d6 nhay cam vdi trugt I6 dat sir dung phudng phap thong ké

Dit liéu khac

High_res_image | Raster ‘ Anh cé dd phan giai cao cla khu vuc nghién clu.

Tinh toan s6 lugng nha trong cac I6p nhay cam cao, trung binh va
thap doi v@i trugt |6 dat

Céng thic tinh Céc ti€p can nay ddi vdéi danh gia rui ro
rdi ro: trugt 18 1& phuong phap ban dinh lugng, két
RUi ro=T*K*L

et i hgp cac vung c6 kha nang nhay cam vdi cac
K-Kha nang tén | 40N Vi ban do, va tinh toan sé lugng nha va
thuang ngudi trong cac vung c6 kha nang nhay cam
L-Lugng gida tri | cao, trung binh va thdp. Day van 13 phuong
cacyéutdchui | phan ban dinh lugng bdi ta chi tinh phan
e “Amount” cla céng thirc. Ta van chua thé tinh rui ro dudc bdi ta khéng

biét xac suat theo khdng gian va thdi gian cua trugt 16.
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C6 thé tinh toan sb Iugng nha trong cac ving tai bién dua trén hai dang théng tin: cac
don vi ban d6 - mapping units (l1a cac don vi chung dudc st dung dé biéu dién rdi
ro) hoac cac toa nha riéng lé - individual buildings.

Ta hay bt dau phép phan tich s dung cac don vi ban dé va phu cac yéu td nay lén
ban d6 nhay cam vdi trugt 14.

Cha y rang:
Hay chac chan
domain cua
tinh nhay cam
chi cé 3 I6p
(cao, trung
binh, thap).
Néu ban da lam
cac bai tap
trudc cho
nhiting ngudi
dung ILWIS
kinh nghiém,
c6 thé& ban sé&
co6 4 16p (I6p
rdt cao)

&

Hay raster héa ban do polygon Mapping_units s dung théng sé trac
dia Somewhere
Chon Operations / Raster Operations / Cross. Hay giao ban do raster
Mapping_units vdi ban do6 raster Susceptibility. Hay tao mot bang
giao Mapping_units_LSS, va mot ban do6 giao véi cuing mot khu vuec.
Trong bang giao Mapping_units_LSS, d3u tién hay tinh téng dién tich
ctia mdi moét don vi ban d6. Chon Columns / Aggregate. Chon cot Area.
Ham: Sum, group by: Mapping_units, c6t dau ra: area_unit.
GiG ching ta tinh phan s6 cua dan vi ban ddo trong khu vuc nhay cam
cao. GO cong thuc:

LSS high:=iff(Susceptibility ="high ", areaZarea_unit,0)
SU dung do chinh xac = 1.
Gig hay tinh phan s6 cua cac dan vi ban do6 trong tai bién trung binh.
Hay tu minh lam mot céng thuc.

Gid day ta da tinh toan dudc phan trdm ctia mdi mot su k&t hgp cla cac I18p nhay cam
vGi cac don vi ban do, sau doé ta ding cé thé tinh bao nhiéu nha trong mdi mot su’ két
hgp. Tai day ta gid sU réng su phan bd nha clra trén don vi ban do la déng nhat,
khong phai lic nao ding la trudng hgp dién hinh. Théng tin vé s lugng nha dudc luu
trong bang Mapping_units.

Hay md& bang Mapping_units va kiém tra ndi dung trong c6t
nr_buildings. Hay tré lai bAng Mapping_units_LSS.
Hay n6i v8i bang Mapping_units va doc trong cOt nr_buildings.
Sao d6 ban c6 thé tinh toan sd lugng nha trong mdi mot su’ két hgp clia
dan vi ban d6 va I6p nhay cam. Dadi vdi cac I18p rdi ro cao:

LS Risk _high = LSS high * nr_buildings
Hay tim t8ng s& nba trong I3p tai bién trudt 18 cao va viét ching vao
trong bang dudi day. Tinh todn tudng tu véi cac I6p trung binh va thap.
Hay kiém tra tdng s6 lugng nha cé dung hay khong.

Sé lugng nha Phan tram cua téng

Lép nhay cam cao

L8p nhay cam TB

Lép nhay cam thap
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Ta cling mudn c6 s6 lugng nha trong cac I8p cao, trung binh va thap trong bang thudc
tinh Mapping_units, d& sau dd sif dung trong viéc danh gid rui ro.

e Hay md bang Mapping_units va ndi vdi bang Mapping_units_LSS. Hay doc trong
cOt LS Risk_High (stf dung két hdp I6n nhat vi don vi ban do tucng tu cling cé gia
tri 0 dGi vGi cac két hgp vai cac I6p nhay cdm khac). Bat tén né la: Nr_B_High

e Hay thuc hién diéu tudng tu véi trung binh va thdp: Nr_B_moderate, Nr_B_Low.

C6 thé€ thanh 1ap cac ban d6 thudc tinh ma chi ra trén mét don vi ban dd la khu vuc
cao, trung binh va thap, va bao nhiéu ngoi nha lién quan dén.

e Hay tao mot ban do thudc tinh t&r bAng Mapping__units st dung cot: Nr_B_High va
goi ban d6 dau ra: NR_B_High(=s6 nha/ddn vi ban do trong bung nhay cam vdi
trugt I8 cao)

e Hay thuc hién diéu tuong tu vdi trung binh va thdp: Nr_B_moderate, Nr_B_Low.
Ban c6 thé néi gi vé dang khong gian?

SU dung cac nha riéng lé

Céac két qua thu dudc cho dén gid con nhiéu sai lac bdi cac mat mat dugc dua
ra trén don vi ban d6, va khéng cho cac tdéa nha riéng Ié phan bd trong cac khu vuc
tai bi€n cao. Diéu nay c6 thé thuc hién dudc néu ta s dung mdt ban d6 dau vét xay
dung, cdi ma ta c6 trong ban d6 Building_map_1998. Ta sé giao ban do
Susceptibility vdi ban d6 Building_map_1998.

&

e Chon Operations / Raster Operations / Cross. Hay giao ban do6 raster
Building_map_ 1998 vdi ban do raster Susceptibility. Hay tao mot bang giao
building_nr_LSS. Lua chon ban d6 dau ra building_nr_LSS.

e Trong bang giao Building_nr_LSS thé hién su két hgp cua nha clra vdi tai bién 18n.
biéu nay thuc hién dudc qua cong thirc:

LR_high:=iff((Susceptibility ="high™),1,0)

e Thuc hién diéu nay cho céac tai bién trung binh va thap.

e Hay hién thi cac két qua nhu |a mdt thudc tinh cua ban d6 Building_nr_LSS (hay
nhd lién két bang dén ban do trong bang thudc tinh)

e Hay dién cac gia tri sO lugng nha vao trong ban dudi day.

Sé lugng nha Phan tram cua téng

L8p nhay cam cao

L8p nhay cam TB

Lép nhay cam thap
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e Hay so sanh két qua nay véi két qua trudc db. Ban co6 thé két ludn dugc gi?
e Hay kiém tra téng s6 nha. N6 cé giéng nhau khéng?Tai sao ban lai nghi né nhu thé&?

Gid ta vua tinh dudc phan “Amount” cla céng thiec:
Risk = Probability * Vulnerability * Amount.
RUi ro = xA&c sudt * kha ndng tén thuong * luong giéa tri

Tinh toan dinh lugng rui ro hang nam va thanh Iap mét dudng
cong rui ro v@i trugt 16 dat.

Bay gid chung ta vUa tinh toan dugdc s6 lugng nha trong céac I8p cao, trung binh va
thép, ching ta c6 thé thuc hién nhiéu hon nita véi viéc danh gid dinh lugng. Gia s ta
c6 thé thu dudc xac sudt khdng gian, xac sudt thdi gian, kha nang tén thuong va
lugng cac yéu td chiu rui ro, theo cong thuc:

Risk = Probability * Vulnerability * Amount.
RUi ro = x&c sudt * khad ndng tén thuong * lugng gia tri

Ta s& phai tinh ca tai bién (=xac suét) va kha nang tén thuong. Thanh phan duy nhat
ma ta tinh todn cho dén gid la s6 nha phan bd trong ving vdi cac tai bién trugt I8 cao,
trung binh va thap (Lugdng gia tri - Amount). Ta can bi€t mot s6 diéu sau:

1. Bao nhiéu phan trdn cac I8p tai bién Idn, trung binh va thdp c6 thé bi trugt 1§
tac dong?

2. Trong giai doan nao thi cac trugt I8 nay xay ra?

3. Kha ndng dé bj t&n thudng ddi vai trugt I3 dat 1a gi?

TU kha nang nhay cam dén tai bién
D& c6 thé lam ban dd tai bién (xac sudt), ta can c6 hai hdp phan:

e XA&c sudt theo thdi gian |a cic trugt I8 cé thé xay ra lién quan tdi cac
bi€n cb kich hoat. Tai day ta lién két chu ki 1ap lai cua cac bi€n cb kich
hoat véi trugt I8 do cac bi€n c6 nay gay ra. Ta sé phai phan biét chu ki
lap lai cua 50, 100, 200, 300 va 400 nam.

e XAac sudt theo khoéng gian la mét khu vuc cu thé ma trugt I8 anh
hudng cua cac xac suat theo thdgi gian. Xac suat nay dugc tinh nhu méat
do trugt I8 dat trong I8p nhay cam vdi tai bién.

Hazard = temporal probability * spatial probability
Tai bién = xac sudt theo thdi gian * xac sudt theo khoéng gian
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Né&u cac hién thj cia khu vuc nhay cam cao, trung binh va thép chinh xac, cac bién cd
trugt 16 dat khac nhau v@i cac chu ki 13p lai khac nhau sé€ dua ra cac phan phdi trugt
I& trong cac I8p nay khac nhau. Xac sudt c6 thé dudc udc tinh béng cach nhan xac
suat thdi gian (1/1ap lai/chu ki xac suat hang nam) vdi xac suat theo thgi gian (=cd
hoi ma 1 pixel chiu tac dong)

&

e Hay lam mo6t ban d6 thubc tinh clia cOt ReturnPeriod cua bang
Landslide ID. Dat tén ban d6: Landslide_ RP.

e Hay kiém tra ndi dung cac ban dé6 Landslide RP va Susceptibility

e Thuc hién giao ban d6 Susceptibility vGi ban d6 Landslide_RP (Raster
Operations, Cross, khdng nén quén cac gia tri khéng xac dinh). Thanh lap
bang dau ra: Hazard_RP.

e Tinh dién tich cila moi mdt I8p tai bién (sir dung ham két hap) va viét vao
trong mot file Excel v&i cdu tric tudng tu nhu bang dudi day. P& mé bang
Hazard_RP, vao column, aggregation va chon c0t area va ham sum.
Group by: Susceptibility. Goi c6t dau ra class_area.

e Trong bang Hazard_RP, g& cac cong thlc sau:
Area_low:=iff(susceptibility=""low",area,0)
Area_moderate:=iff(susceptibility=""moderate",area,0)
Area_high:=iff(susceptibility="high",area,0)

e Vao column, aggregation, va chon c6t area_low, ham sum, group by
Landslide_RP, luu két qua trong bang Landslide_probability va goi cot
mdi Landslide_area_low. Hay lam trdng t v déi v@i trudng area_high va
area_moderate va luu két qua trong bang Landslide_probability.

e Tinh toan dién tich trugt 18 dat tich tu (xem vi du dudi) vi gia thiét rang
cac bién c6 véi mot chu ki 1ap lai I6n hon ding s é kich hoat nhirng
trugt 16 dé ma dudc kich hoat bdi cac bién co cé chu ki l1ap lai nhé
hon.

e Gid hay tinh trong file Excel mat do trugt I8 trén I8p tai bi€n va trén chu ki
lap lai, va viét cac két qua trong bang dudgi day.

M4t do 1a xac sudt cla su xudt hién trugt 16 dit theo khdng gian trong moi mot
IGp tai bi€n: néi cach khac trén chu ki 1ap lai cd hoi mdét ngdi nha sé bi tdc dong do
mot trugt I8 trong ving tai bién.

Tai bién 1/50 1/100 1/200 1/300 1/400

Cao Dién tich trugt I 46578 375898 231863 190954 107777
Dién tich trugt I3 tich tu 46587 422476 422476 845293 953070
Dién tich Idp 2566780 2566780 2566780 2566780 2566780
Xac sudt theo khdng gian | 0.01815 0.1464 0.0903 0.0744 0.0420
(méat do)
Xac sudt theo thgi gian 0.02 0.01 0.01 0.0033 0.0025
Tai bié€n 0.000362

Trung binh | Dién tich trugt I3

Dién tich trugt I§ tich tu
Dién tich I&p

Xac sudt theo khéng gian
(mat do)

Xac suat theo thdgi gian

Tai bi€n

——
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Thép Dién tich trugt I3

Dién tich trugt I§ tich tu
Dién tich I8p

Xac sudt theo khéng gian
(mat do)

Xac sudt theo thgi gian

Tai bién

Budc ti€p theo la tinh toan xac suat theo thd@i gian. TU khi ta thuc hién phép
tinh toan thiét hai hang ndm, ching ta cé thé don gian s dung 1/chu ki I3p lai d€ co
xac suat xuat hién hang nam.

&

® Gid hay tinh toan trong file Excel xac suat theo thdi gian trén I8p tai bién va
trén chu ki 1ap lai, va vi€t két qua vao bang.

Tai bién dudgc tinh toan bdng cach nhan xac sudt thdi gian vdi xac sudt khong
gian. Vi thé day la xac suat hang nam ma mot khu vuc cho trudc sé bi tan cong bdi
mot trugt 16 dat v8i mot I6p tai bién nhat dinh.

&

® Gid hay tinh toan trong file Excel tai bi€n trén I8p tai bién va trén chu ki lap
lai, va viét két qua vao bang.

C6 thé két ludn dudc gi vé tai bién trong moi mot 18p tai bién?

Tinh toan hé qua

Trong bai tap trudc ta & tinhdu dc s6 lugng nha trong céac I8p tai bién cao,
trung binh va thép. S6 lugng nay dudc luu trong bang Mapping_units, v@i cac cot:
Nr_B___high, Nr_B_moderate, Nr_B_Low.

Udc tinh kha nang dé bj ton thuong.

Viéc udc tinh kha ndng dé bj t6n thuong véi trugt 18 rat phic tap. Viéc nay yéu
cau kién thic vé cac dang nha clra khac nhau va vé khéi lugng va van téc trugt 16
dudc uSc dodn. Cac yéu td nay rat khd dé€ udc tinh. Vi thé, trong nhiéu nghién clu
kha nang tén thudng trugt I8 cla nha clra dugc don gian 18y bang 1, giad s su pha
huy hoan toan cac yéu t6 chiu rui ro. Tuy nhién, diéu nay trong trudng hop cua chin
ta dua ra cac gia tri rui ro phéng dai qua muc. Vi thé, ching ta sé gia s tai day (cling
hay tu minh thi€t Iap gia thiét tot hon..):
cang nhiéu nha 3 tdng hodc cao hon, kha ndng tén thuong vdi truot |& d4t cang thép,

do it nha I16n bj truot I pha hoai.

T&t nhién con nhiéu tranh cai vé tinh chinh xac cla gia thuyét nay. Ta cling c6 thé
tinh vao trong dang s dung dat (gan kha nang tdn thuong cao han d6i véi cac khu
vuc dan cu) va ta cé thé thdm chi s dung khdi lugng trugt IG tUr ban d6 trugt I6 dé
minh hoa dé I18n trugt I6 dat co thé xay ra, nhung diéu do sé& khién bai tip tré nén qua
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phtrc tap. Do d9, ta sé gidi han viéc danh gid kha ndng dé bi tdn thudng dén gia thiét
dan gian & trén.

&

® Trong bang Mapping_units thé hién céng thifc sau ddy dé€ thanh Iap mot cot
kha ndng dé bi tén thuong:
Vuln:=iff(PerVacant=1,0,1-(Perc3floor+Percover3floors))

e Hién thi két cua 1a mdt ban d6 thudc tinh clia ban d6 Mapping_units, va dat
tén ban d6 dau ra Vuln. Giai gia tri kha ndng tén thuong la bao nhiéu? Diéu
nay cé dua ra mot két qua hgp ly hay khéong?

Udéc tinh thiét hai

Bay gi¥ ta da v(ra tinh toan t&t ca cac hgp phan cla rui ro trugt I8 dat ta cé thé
bat dau tinh toan rui ro. Viéc tinh toan sé& dudc thuc hién trong bang Mapping_units.
Dau tién ta sé tinh cac thiét hai dbi véi chu ki Iap lai 1/50 nam

o
e Trong bang Mapping_units, hay tinh toan nhitng thiét hai ddi véi mdi mot
IGp tai bi€n va chu ki 13p lai. Hay viét cac két qua thiét hai (=s6 lugng nha bi
pha huy) trong bang dudi day.
Loss050_ high:= 0.0181 * vuln * Nr_B___ high
Loss100_high:= 0.1672 * vuln * Nr_B___ high
V.V

Hay thuc hién diéu dé d6i vdi toan bd cac kich ban. Mdi 1an hay viét cac gia tri tng
cua cac thiét hai cho toan bd khu vuc trong bang dudi day. Cac gia tri xac sudat theo
thdi gian dudc tinh toan s6m han va trong bang sém han.

Chu ki Xac sudt | Kha nang | Lugng gia tri Thiét Thiét
1ap lai khéng dé bi t6n hai/Iép hai/kich
gian thuang ban
50 Risk050 High 0.0181 Vuln Nr_B_high
RiskO50 Moderate | 0.1672 Vuln Nr B mod
RiskO50 |ow Vuln Nr B low
100 Risk100 High Vuln Nr_B_high
Risk100 Moderate Vuln Nr B _mod
Risk100 Low Vuln Nr B low
200 Risk200 High Vuln Nr B high
Risk200 Moderate Vuln Nr B _mod
Risk200 Low Vuln Nr B  low
300 Risk300 High Vuln Nr B high
Risk300 Moderate Vuln Nr B mod
Risk300 Low Vuln Nr B low
400 Risk400 High Vuln Nr B high
Risk400 Moderate Vuln Nr B mod
Risk400 Low Vuln Nr B low
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Thanh lap mot dudng cong rui ro

MOt khi ban da thu du gc cac thiét hai ddi v8i mdi mot kich ban trong ndm kich ban,
ban cé thé tinh dugc cac méi rui ro cu thé, rui ro tdng coonjgg va vé dugc dudng cong
rdi ro. Pau tién hay dién vao trong bang dudi day.

Chu ki 1ap lai Xac suat theo thdi Thiét hai Cac mai rui ro cu
gian thé
50 0.02
100 0.01
200 0.005
300 0.00333
400 0.0025
RUi ro tbng cdng (nha clra)

Gig hay vé moét dudng cong v@i cac thiét hai/kich ban trén truc X va xac suat
hang nam trén truc Y. Téng rui ro thuc té l1a dién tich dudi dudng cong. Hay
xem hinh dudi day

Risk Curve
01025 1
002 4
£
IE
€
=
g 001
L=
0.005 -
0 : : . ’
34 999 312511 834 356 956195 1408 425
Lossesper scenalio
@
e CAc rui ro nay dudc danh gia nhu thé nao? Liéu né c6 cao hay khéng? Lam thé
nao dé cé thé so sanh rui ro nay vdéi cac dang tai bién khac?
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DOi v@i ngudi dung ILWIS kinh nghiém

¢~ POi v@i ngudi dung ILWIS kinh nghiém
Cai thién kha nang dé bi tén thuong bang cach sir dung cac téa nha riéng lé
e Hay c6 gang cai thién thi tuc bang cach dua ra cac udc tinh kha ndng dé bi
tén thuong tét hon. Vi du ban cé thé thuc hién diéu nay bdng cach s dung
cac tda nha riéng Ié bang cach tao ra mot su phan loai su trén s6 lugng tang
va kich thudc nha, gia thiét Ia cac tda nha cang I6n, kha nang tén thuong
cang thap. Hay xem bang dudgi day.

Khd ndng tén thuong nha cta déi vdi truot 16 dét 1a mét ham cla sé luong san va dién
tich nha. Nha cang 16n, cang it co hoi truot Id dat pha huy

Dién tich nha (m?)

<50 50-100 100-500 | 500-1000 | >1000

Khéng c6 nha

1 tang

2 tang

A

3 tang

nr

SO tang

4-10 tang

>10 tang

——
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Pap an bai tap 6a. Udc tinh thiét hai truct |6
Panh gia ban dinh tinh rai ro do trugt 16 dat
Céac cong thurc d6i véi phan tram danh gia cac I8p nhay cam trong cac don vi ban doé
e DGi véi tinh nhay cam cao:
LSS _high:=iff(Susceptibility ="high ", areaZarea_unit,0)
e DA4i véi tinh nhay cam trung binh:
LSS_Moderate:=iff(Susceptibility =""Moderate", areaZarea_unit,0)
e DAJi véi tinh nhay cam thap:
LSS Low:=iff(Susceptibility ="Low", areaZarea_unit,0)
Céac cong thlc danh gid s6 lugng nha clfa trong mdi mot dan vi ban dd két hgp va tinh
nhay cam la:
LS Risk high = LSS high * nr_buildings
LS Risk Moderate = LSS Moderate * nr_buildings
LS Risk _Low = LSS low * nr_buildings

SUr dung dd chinh xac bang 1.

DE tim ra tong s6 nha trong cac I8p tai bién truct 16 khac nhau thu tuc dudgc gidi thich.
Hay kiém tra tdng s6 nha cé dung hay khdng.

e MG bdng Mapping_units_LSS va di dén columns, aggregation. Chon cot
LS Risk_high, ham Sum va group by : Susceptibility. Goi cOt mdi:
Nr_Build_High_risk.

e Thuc hién tudng tu ddi vdi LS _Risk_Moderate va LS Risk_Low. Goi cOt
dau ra Nr_Build_Moderate_risk va Nr_Build_Low_risk.

e Gi¥ ban c6 thé dién vao bang dudi day.

Sé lugng nha Phan tram cla téng
L8p nhay cam cao 2799 9,43%
L8p nhay cam TB 6831 23,02
L8p nhay cam thap 20042 67,55%

Nhu ban thdy téng s6 nha la 29672 trong khi dé trong bang dan vi ban dé6 sé lugng
nha la 29679. Diéu nay xay ra do viéc danh gia s6 lugng nha s dung phan tram va
dd chinh xac bang 1.

Viéc dua ra ban d6 thudc tinh cua s6 lugng nha clra/don vi ban do thudc vé cac I8p
khac nhau. C6 thé thdy r8ng cac mau mé ta hinh dang cla trugt 16.
Trong vi du dudi day dua ra hoat dong trugt I8 dat va Nr_B_Moderate.
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\
|

Landslide_id

S dung cac toa nhariéng lé

Nha & trang thai Nha & trang thai Nha & trang thai

nhay cam trung binh nhay cam thap nhay cam cao
Sé lugng nha Phan tram cla téng
L8p nhay cam cao 4426 12.26%
Lép nhay cam TB 9645 26.72%
L8p nhay cam thap 22019 61.01%

Téng s& nha trong ba Idp la 36090. Trong thuc t€ s§ lugng nha trong RiskCity la
29238. Su khac biét nay xay ra do mot vai tdéa nha thudc vé nhiéu hdn mét I16n va
cung moét nha dugc dém han mot lan. K&t qua dan dén sai lac vé so lugng nha.

Chu y: céac toa nha
dugc phan loai trén
mot hodc nhiéu I&p.
Nha ctra dugc hién

thi véi mii Ién dugc
diém 3 [an.
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C6 thé diéu chinh danh gia nay. Moi tda nha chi nén dugc dém 1 [An. No6i cach khac
khong thé c6 mét tda nha dugc phan loai vao han mot I3p.

D4u tién ta phai thuc hién mot su suy xét. Ta coi rang néu mot toa nha thudc vé
nhiéu han mot I16n , thi ndé sé dugc gan cho I8p cao nhat.

&

e Tao mot bang tr domain Building_map. Goi né la buildings_ attribute. NGi
v@i bang giao Building_nr_LSS va doc trong cot LR_High, LR_Moderate,
LR_Low. SU dung cac gia tri I8n nhat la goi cuing moét cach nhu trén.

e Trong bang buildings_attribute, gé cong thifc:
LR_High_corr:=iff(LR_High=1,1,0)

LR_moderate_ corr:=iff(LR_High=1,0,iff(LR_Moderate=1,1,0))
LR_Low_corr:=iff((LR_Moderate=1)or(LR_High=1),0,LR_Low)

e Ciing hay g0 cong thirc sau:
suscept_class:=iff(LR_Low_corr=1,"Low",iff(LR_moderate_corr=1,"
moderate",""High'))

Bang vdi cac gia tri chinh xac dudc chi ra dudi day.

Sé lugng nha Phan tram cua téng
L8p nhay cam cao 4426 15.14%
Lép nhay cam TB 7143 24.43%
Lép nhay cam thap 1769 60.04%

DOi v@i ngudi dung ILWIS cé kinh nghiém

Cac ngbi nha cé cac kich thudc khac nhau va sé rat tét dbi véi danh gia rui ro khi biét
quy mo cac toa nha trong trang thai nhay cam vao va trung binh néi riéng. Viéc xét
quy mé thay ddi theo dang nha cira 1A mét diéu hop ly. Ta cé thé danh gid s6 lugng
nha trong 3 I6p nhay cam, dudc chia thanh cac dang nha (lién quan dén dang su dung

dat)
i _ Cai thién viéc tinh toan so6 lugng nha ctra véi cac quy
s
B v X' moé khac nhau
S e Tao mot ban do thudc tinh tU mapping_units
M - , A > i 13
: suU’ dung cot pred_landuse va goi la Landuse.
Function ]fn Sum j R 0 a < . . g
F Groupby [ Coioe = - Glag ban‘do Landusevq Eundmg_map. Goi
bang dau ra la Landuse_building.
- .;.u,pm,mﬁw? e Md& bang Building_nr_ LSS va ndi véi bang
Duput Calurn Landuse_building. Doc trong cét Landuse. Goi
cot mdi Landuse.
e G0 cac cong thic sau trén bang Buildind_nr_LSS:
[k ] comsi| i | high:=iff(susceptibility="High",1,0)

Moderate:=iff(susceptibility="Moderate",1,0)
Low:=iff(susceptibility="Low”,1,0)

« Dén column, aggregation, va chon cot High,
ham Sum va group by Landuse. Goi cOt dau ra la
Landuse_high. Hay xem anh bén trai.

= Thuc hién diéu tudng tu véi cot Moderate and
Low.

= Dién vao bang dudi day.
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S« dung dat Dién tich Trung binh
Com_business 2343 17 14 476
Com_hotel 1702 13 23 195
Com_market 8001 1 0 22
Com_shop 735 149 196 3042
Ind hazardous 4775 0 4 31
Ind industries 4214 34 86 107
Ind_waterhouse 1359 130 172 1700
Ins fire 987 0 0 24
Ins_hospital 29692 0 0 2
Ins_office 9410 2 3 175
Ins_poilce 582 2 13 34
Ins school 813 7 79 163
Pub cemetery*** | O 0 0 0
Pub cutural 1707 1 1 56
Pub_electricity 180 0 0 1
Pub_religious 5354 0 11 24
Rec flat area 351 5 17 58
Rec park*** 0 0 0 4
Rec stadium 28578 0 0 1
Res large 805 83 317 677
Res mod single 357 275 651 2462
Res multi 685 118 118 1574
Res small single | 241 874 2771 6179
Res squatter 112 2137 4845 4540
Vac_car 832 0 0 44
Vac construction | 339 72 29 21
Vac damaged*** | O 352 25 122
Vac_shrubs 352 134 237 197

***: CO mot vai gia tri sai lac, vi du nhu nha dudgc phan loai trén séng. Diéu nay xay
ra khi mot vai pixel cia nha clra nam ngang qua dudng bién cua dang sU dung dat.
Trong bai tap nay, ta khong xem xét cac tdoa nha nay.

e Ta cling mudn danh gid kich thudc trung binh cta nha ctra trong mdi mot dang st
dung d&t. Ta c6 thé sl dunjgg khong gian san lam tham s& dé bi€u thj kich thudc.

e Md bang Landuse, doc khoéng gian san trung binh trong moi mét dang s dung dat
(trong bai tap “Céac yé€u td chiu rui ro” & ting dudc tinh toan khong gian san cho
moi mOt toa nha vada danh gid s U dung dat trung binh) va hay ti€p tuc dién vao

bang.

DOi v@i ngudi sir dung ILWIS c6 kinh nghiém

R&t quan trong dé xét khdi lugng nha clra nhu la tham sé cho viéc danh gid kha nang
dé bi tén thudng véi sup dd do cac bién cb trugt IG dat gay ra. Ta co thé gid thiét cac
tda nha I8n hon va cao hon it kha ndng tdn thudng han so vdi nhitng ngdi nha bé va
thap hdn. Ching ta ding coi nhung toa nha Idn c6 nén moéng sau han. Yéu to nay la
cuc ki quan trong vi sup d6 nha trén than trugt hoan toan phu thudc vao dd sau bé
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mat pha hdy sudn va do sau cua nén moéng. D4i vdi cac toa nha xay dung trén vach
da, su d6 sdp chu yéu lién quan tdi khéi.

Chay rang biéu
dd dwa ra s
lwgng céac pixel
va khdng phai la
cac tda nha don
1&. Diéu nay co
nghfa rang trong
trwdng hop nay
c6 thé dwa cho
chang ta chi mét
y twdng vé sy
phan bé cta nha
clra duwéi cac
I&p nr_floors.

Tang cudng hgp phan dé bi tén thuong.

Hay md building_map va kiém tra cac gia tri.

Tao moOt ban do thubc tinh tUr cot nr_floors trén bang
building_map. Goi la nr_floors. TU ban d6 nr_floors tao mot
biu d& (tr danh muc, nhap vao ban dd6 raster nr_floors,
statistic, histogram).

M3 biéu dd va kién tra su’ phan bd cla cac pixel gilta s6 lwownjgg
cac I6p tang

Thuc hién diéu tuong tu doi va@i trudng Area_building.

cling hay kiém tra cac gia tri cia avg_floorspace trén cac Idp
st dung dat trong dang cu dan riéng

Gi day ta can tao 2 domain dé phan loai lai cac &nh nr_floors
va area_building. Ban c6 thé thanh I8p cac I8p ma ban mudn
hoac don gian sUr dung cac gia tri dudgc dua ra trong bang dudi
day. Trong clra sd chinh clia ILWIS vao File,create, domain va
flag class r6i sau do6 group. Goi domain mdi la: Area_building
va nr_floors.

Phan loai lai cac anh nr_floors va Area_build s dung lan lugt
cac domain nr_floors va area_ building. Goi cac dau ra
nr_floors_reclass va area_build_reclass.

Domain Area_building

@ Domain Group “area_building™ - 1L} =10] x|

File Edit view Help
__PE?':!'-E_M_"’_ JDomam Group "area_bulding” 25000+

7 @6 = e &

Upper Bo... | Class Name | Code | Descript 20000+

100 0100 -

300 100-300 £

500 300-500 B 150004

700 500-700 5

1000 7001000 E

1500 1000-1500 =

2500 1500-2500 Lty

3500 2500-3

5000 3500-50u

7000 5000-7000 S000- [

10000 7-10000

28578 L ——

4 4 0 1 T

| | 0 5000 10000 15000 20000 25000

2 value

Biéu do cla
area_building
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@ Domain Group "nr_floors" - ILWIS =10f x| 1000000
: Flle Edit View Help 900000
J De_scrip(im |I?omain Group "'nr_floors" 800000
P@& = @8 £ 700000
Uppet Bo... | Class Name | Code | Descript 2 600000-
1 1 o A
5 5 ki 500000
3 3 £ 400000
4 4 = .
Ny 5 300000 [
5 Bl e s 200000+ E*
i3 b} 1000004 {4~
0+ T T 1 T T
4] | = 0 2 4 B 8 10 12 14 16 18
4 value

Domain nr_floors

Biéu doé cha nr_floors

il Create 2-Dimensional Table x| [
Takle Name [ulneaiblly_volame |
Drescription:
[ |
Primary Domain [@ ni_floors ﬂ__]
Secondasy Domain | &) area_baslding j;j
Contents:
Domain [@ value E| ;J
VausRage 0 [ ] .
Pracizion 0.01
K| Cancel | Help | .
[ ]

Gid ta can thanh Iap mo6t bang 2D. Vao file, create,
2Dimensional

table. Chon nr_floors lam domain dau va
area_building lam domain th( hai. Chon mot gia tri
domain v3i pham vi gilta 0-1 va dé chinh xac bang
0.1. Goi bang 2D Vulnerability volume. Xem hinh
bén trai

DPién cac gia tri kha néng tén thudng nhu dudc chi
ra dudi day hoac chinh sfa néu ban khéng dong y
v@i cac gia tri nay.

Thanh 1ap ban d6 Vulnerabilty volume. G& co6ng
thic:

Vulnerabilty _volume:=Vulnerability _volume
[nr_floors_reclass,area_building_reclass]

Hay kiém tra ban d6 két qua va thanh 1ap mot biéu
do tu két qua nay.

@ 2-Dimensional Table “Vulnerability_volume” - ILWIS

File Edit W¥iew Help
bR X |2 &

[0-100 [100-300[300-500500-700 |
4 L
E 1.00/ 0.95| 0.90| O0.90
3 0.95 0.90| 0.80 0.80|
9 0.90 0.85 0.75 0.70]
5 | o0.85 0.80| 0.70 .70
6 | 0.80] ©0.70| ©0.60] D0.65
»>6 | 0.75 0.65| 0.55 0.50

o |

K|

RO S A8 JHEEE e Ol ROk 20D iECUFe Jun

0.90 0.85 0.80| 0.80 0.75 0.70, 0.65 0.
0.80| 0.80 0.70]| 0.70 0.70 0.60 0.80] ©
0.70 0.70 0.65| 0.60 0.60 0.50/] o0.50] ©
0.70 0.65 0. 60 0.55 0.50| 0.45| D0.40] ©
0.65 0.60 0.55| 0.50 0.45 0.40) 0.35] O
0.60 0.55 0.50] 0.45 0.40 0.35| 0.30] ©
0.55 0.50 0.45| 0.40 0. 0.30, 0.25] O

35|

3500-5000|5000-7000 7-10000 >10000 | -]

60|
.50|
.40|
.35|
.30|
.25|
.20|

sl

A

Bang Vulnerabilty volume hai chiéu (C6 thé ta diéu chinh céac gia tri khg ndng tén
thuong (giam giéa tri di mét it). C6 qua nhiéu gia tri gdn bang 1).
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500000+
700000
600000+
500000+
4000004
3000004
200000+ >
100000+

Murnber of pixels

| o 1

0 T f T 1 T T T T
00 01 02 03 04 05 06 07 08 09 10
value

Bi€u dd cua ban db
Vulnerabilty volume

Ban d6 Vulnerabilty volume

céac chi phi di chuyén

Tao mot bang tr domain Landuse, goi la
landuse_cost.

Tao moOt cOt mdi véi mot gia tri domain va goi la
building_cost.

Gan céac gia tri cla nha/m?, theo anh bén trai.

M@ building_map va néi véi Building_cost tU bang
Landuse_cost. Goi cOt mdi la cost_sgm.

Trong bang Building_map g6 céng thirc:
Cost_building:=Floorspace*cost_sgm

Tao mOt ban d6 thubc tinh cua Cost_building, goi
no la Cost_building va chi ra cac két qua. SU dung
kéo gian gi(ra 0 - 1000000

2554 [ Giam
File Edi Columns Records View  Help R
=R =S A S IO
ﬁ_. building co=i =
Com busineas 120.0
Com_hotel 220.0| y
Com_mer ket 5.0| °
Com_shop 260.0|
Ind hazardous 160.0
Ingd industries 100.0 O
Ind wvarehouss 140.0
Inz Tire 15.0
Ins hospital 80.0 ©
Ina gIrfice 120.0
Ins police 130.0
Ina school 20,0
Pub cemetery .o
Fub_cultural 100.0|
Fub_electricity 80.0|
Fub religious 100, I:l|
Fec flat srea 0.0]
Ret park 0.0|
Rec atadium 100.0
Fes lacge 20.0
Fes mod single 3k.0
Res multi 30.0|
Fez small aingle 20.0|
Fes SGUALLEE 5.0|
River 0.0
unknown 0.0
Yaz car 0.0
Vac consStructiol 0.0
ﬂﬂﬁmd 0.0
IVas ah.l:_l:l_lEE 0.0 _ﬂ
4 1+
o

Cost_building (stretch 0-1000000).
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Phan 3: Tinh toan dinh lugng rai ro hang nam va thanh lap dudng
cong rui ro cho trugt |6 dat

Bang Landslide_probability va bang tinh Excel dugc dua ra dudi day

B Tahie “landslide_probability™ - TUWIS L . =10 x|

e Bt Conre Feecorie. Yient: otk
|E.“._'.~E_l_}f & =Yl ]

| -
==

E |landslide area high landslide-ares moderste landslide area low -|
1/050 years 46578 4 5
1/100 years I7SE98| 17495 40
1/200 years | 231863 | 302676 27
1/300 years : 190954/ 483545 a
i/400 yemars 10777 TS0005 5 :.I
Rin 46576 F 5|
Hax 3758935 TR0005 a1
Avg : 190614/ 336745 17
gcp 126135/ 333706 16
iim: | gs3070/ 1683726 b

[=1=1
Double click to change cokamn properties of landskde_area_low: joinsumiHazard_RP kbt Hazard_RP.Area_low, Hazard_RP.Landskd =
Landslide_probability

1/100 1/200 1/300 1/400
46578| 375898 231863 190954 107777
46578 422478 654339 B45283( B53070

2566780| 2566780 2566780 25BB7B0| 2568780

0,01815| 014645 0.08033 0,07438| 0,04188

0,02 0,01 0,005 0,003333 00025

0,000363| 0,001464] 0000452 0,000248( 0,000105

moderate | landslide area 4 17453} 382676  483546( 780005
cumulative landslide area 4 174588 410175  BS3721| 1683726

class area 3048804 | 3048804 3048804 3048804 | 3048804

spafial probability(density 1,31188E-06| 0,005738| 0,12875673 0,158602| 025912

tempoma | probability 0,02 0.01 0,005 0,003333 00025

hazard 262398E-08| 5 74E{05| 0,00064398 0.000528( 0.000648

| landslide srea 5 40 P B 5

9 45 72 80 85

8384412| B3B4412 8384412 B8384412| 8384412
5,96345E-07| 477E06| 32203E-08 9 .54E-07| 586E-07
0,02 0.01 0,005 0,003333 00025
1,19269E-08| 4,77E-08| 16101E-08 3,18E-09| 149E-09

Bang tinh Excel vé cac tai bién trugt I

Né&u ban nhin vao bang, ban cé thé thdy cdc xu hudng cua tai bién. R6 rang 1a, tai
bi€n giam tu cac I8p cao dén thap va giam doc theo mot dong (tur chu ki 1ap lai la 50
nam dén chu ki 1ap lai 400 nam)
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Udc tinh kha ning dé bi tén thucng

Trong ban dd raster Vuln dugc dua ra dudi ddy. Pham vi cac gia tri c6 thé c6 kha ning
tén thuong ndm trong khoang 0-1 nhung dai gia tri thuc su’ lai nam trong khoang 0 —
0.93.Céac gia tri nay la cac gia tri phan tram. Noi cach khac, viéc xem xét cac tdoa nha
tlr 3 tAng tré Ién sé c6 kha ndng tén thuong 1a 0 va vdi cac tda nha thdp hon 3 ting
s& c6 kha ndng tén thuong Ia 1. cd thé danh gid kha ndng tdn thuong cac don vi ban
d6 dua trén phan tram nha ctra I6n han hodc bang 3 tang va it han 3 tang. Vi du mot
don vi ban db khéng c6 nha I6n han hodc bang 3 tang sé& gia thiét gia tri kha nang tén
thuong 1a 1 (dan xudt tir 1-0, trong dd, 1 13 tdng dién tich cua cc don vi ban do theo
phan tram va 0 la phéan tram cac toa nha >= tang). V4i cung mét ly do nhu vay, mot
don vi ban dd v38i 1% nha >= 3 tang, thi gia tri tén thuong sé& bang 0 (vi 1-1=0).

Day la phép udc tinh kha ndang khong chinh xac. Rat kho khi nghi rang mot toa nha 2
tdng s& hoan toan bj tén thudng va mot tdoa nha 3 tang thi sé& khéng bi Iam sao ca. D&
phép phan tich chinh xac hdn, ta nén xem xét khéi lugng nha nhu & tinh toan &
chuang trudce va loai vat liéu dung dé xay nha.

Ban do Vuln

area percentage
Vulnerability 2 factor Vulnerability 3 factor Vulnerability 2 factor  [Vulnerability 3 factor change
Low_v 1543285 1338154 11.023% 9.558% -1.465%
Maoderate v 2016270 1842479 14.402% 13.161% -1.241%
High_v 8613417 2992339 61.524% B64.231% 2.707%
undefined 1827028 1827028 13.050% 13.050% 0.000%
tot 14000000 14000000 100.000% 100.000% 0.000%
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Bai tap 6E. Su udc lugng trong danh gia rui
ro dong dat

DI liéu:

Muc dich:

Thgai gian du kién: 3 giG

D{I liéu tir thu muc con:/exercise06

Trong bai tap nay, chidng ta sé giadi thich phuong phap cho tinh todan mét loat
cac tda nha ma né cé thé bi nguy hai mdt phan hodc ndng né bdi nhitng trén
dong dat véi nhitng I6p cudng do dong dat khac nhau. Chdng ta ti€n hanh
phudng phdp nay béng céach s dung cédc dudng cong nhay cam, hodc cac
bang nhay cam,dua ra mot maéi lién hé gilta cudng d6 dong dat va muic do
thiét hai cho mot s cac toa nha. Chang ta khéng giai quyét xac dinh cla céac
tai bién dong dat thuc su, va tinh mdc d6 rung mat dat vdi cac kich ban dong
dat khac nhau va cac diéu kién vé dat trong tai viung. Phan cudi cla bai tap
nay cling cd mot két qua cho du doan vé thudng vong dugc dua ra. Tinh toan
dudc thuc hién véi moi dan vi ban db.

D{r liéu dau vao
D{ liéu sau dugc sif dung trong bai tap nay.

Tén | Kiéu ' Y nghia

Céac yéu to tai rui ro

Mapping units Raster Cac toa nha cua thanh phd

Mapping_units table Bang bao gom cac théng tin thong ké vé s6 toa nha va sé ngud
mdi tda nha

Dir liéu dong dat

Thiét hai Script File script ma sé& s dung dé€ tinh toan t&n hai do ddng dat vdi
cac kich ban khac nhau

D liéu khac

High res image | Raster | Anh phan gidi cao cho ving nghién clfu

Phu thu6c vao cu’dng do dong dat va do vUng trdi clia toa nha, mot toa nha c6 thé co nguy hai
trong suét mot tran dong dat w vet nu‘t manh t&i su’ sup d6 hoan toan cla toa nha. Khi crdng
d6 dong dat ducc xem la hang sé, cap do thiét hai lién quan tryc tiép tGi do bén cua toa nha,
lai lién quan t8i kiéu Kkién trac va vat liéu . Xem xét tinh nhay cam dia chan, va cac téa nha
trong trudng hgp trong viing nghlen clfu da dudc chia thanh cac IGp.

ba

Gach s6ng (phgi ndng khéng nung) - Adobe (AD)

Gach vdéi vita bun, xay toi (BM)

Gach vdéi vita bun, xay t6t (BMW)

Gach vdi xi mang hodc véi (BC)

Khung bé téng c6t sdt v3i céng trinh ¢6 3 hodc it hon 3 ting (RCC3)
Khung bé& téng c6t sdt v3i céng trinh ¢c6 3 hodc hon 3 tdng (RCC4)

Bang Landuse gdbm mdt dua doan cua nhitng phan s -fraction cua cac tda nha vdi cac
ki€u khac nhau (AD, BM, BC va RCC) trén méi kiéu dét.

@

M@ bang Landuse va kiém tra céc gidi tri cho cac kiéu nha khac nhau.
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Nghién cltu thr nghiém RiskCity: Danh gia rui ro do dong dat

Chu y, ching ta khéng cé nhifng gia trj riéng ré cho cac tda nha RCC vdi 4 hodc it han 4 tang,
va chi vG@i han 3 tang. BGi vi nhitng phéan tram da dugc tinh tir trudc.

Panh gia mot sd toa nha véi tirng ki€u nha.

Trudc tién, ching ta can tinh s6 ludng cac toan nha cla cac ki€u nha khac nhau (AD, BM, BC
va RCC). Chung ta ding nén th uc hién trong bang mapping_units. Tuy nhién, ching ta sé
tinh mot s6 cbt, va tao mot bang mdi da lién két téi ban d6 Mapping_units, va dugc goi la
Buildings_per_unit.

@

e Select File / Create / Table. Tao mot bang vdi tén la:
Buildings_per_unit, si dung chung domain Mapping_units.

e khi bang tréng, ma& bang, chon Columns / Join va ndi véi bang do.
Mapping_units, va doc trong cac c6t Pred_Landuse,
Percover3floors va Nr_Buildings
e MG bang Buildings_per_unit va ndi v8i bang Landuse sau ddy doc cac c(
Perc_AD, Perc_BM, Perc_BC va Perc_RCC.

—

Bay gid, ching ta cé thé tinh s8 lugng cac tdoa nha cla cac kiéu khac nhau.

@

e Trong bang ki€u Buildings_per_unit vdi cac cong thlc sau (su dung dd chinh
xac =1 cho tat ca)
N_AD:=Nr_Buildings*Perc_AD
Day 13 s8 lugng cac toa nha xay bang gach phdi trén mdi don vi ban db.
N_BM:= Nr_Buildings*Perc_BM
D4y la s6 lugng cac toa nha xay bang gach véi bun trén mdi dan vi ban do.
N_BC:= Nr_Buildings*Perc_BC
DAy la s6 lugng cac toa nha xay bang gach véi vira trén mdi don vi ban dd
N_RCC3:= Nr_Buildings*Perc_RCC*(1- Percover3floor)
Day 13 s6 lugng cac tdoa nha RCC vdi 1-3 tAng trén mdi don vi ban dd
N_RCC4:= Nr_Buildings*Perc_RCC* Percover3floor
DAy 13 s6 Iugng cac tda nha RCC vdi > 3 tang trén mdi dan vi ban do

Tao cac dudng cong nhay cam

Trong bang dudi day, cac 6 pha huy, la phan tram cla cac phan nha bi pha hiy cho nhirng
cudng dé ddng dat khac nhau (trong MMI) cho cac ki€u nha khac nhau trong thanh phé, dugc
dua ra. MGi lién hé nay dudc 18y bdi NSET-Nepal va JICA. Trong bang, 2 cdp do pha hly dugc
dua ra, chung dudc dinh nghia trong cach sau:

e Thiét hai ndng né : Sup d8 hodc khéng thé tai phuc hoi

e Thiét hai mot phan : C6 thé phuc héi (dé dang di tan dan cu)
Cac tda nha vd&i dd cao va cac kiéu vat liéu khac nhau s dung nhu 1a mot két qua cua san
phdm dudc chia nhém thanh céac I18p da dé cap phia trén. Trong bang ma trdn nguy hiém,
cac cap do thiét hai khong nhitng dudc dua ra mot gia tri phan tram ma ©on mot pham vi
thdp nhat va cao nhat cla cac toa nha trong I8p vat liéu xay dung. Trong mai lién hé cudng
dé-nguy hiém @ du gc s dung dé& du dodn tinh nhay cam cla cac kiéu nha trong thung
Iling Kathmandu & Nepal.
Xem san ph&m cho ap dung cac dudng cong nhay cam t&i dif liéu RiskCity, theo 4 kiéu cot
cho mbdi I8p cudng dd dong dat (tr VI t6i 1X) s& dudc tao thanh trong GIS nhdm dé tinh cac
toa nha nhay cadm trong céc ddn vi ban do.

e Thiét hai mdt phan nhd (s6 lugng nhd nhét cé thé cua cac tda nha bi thiét

hai mét phan)
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e _Thiét hai mét phan I18n (s6 lugng I6n nhat cé thé& cla cac tda nha bj thiét hai mot
phéan)

e Su sup dd it nhat (s6 lugng it nh&t c6 thé clia cac tda nha bj thiét hai hoan toan))

e Susup d6 18n nhat (s6 lugng 18n nhét cé thé cla cac tdoa nha bi thiét hai hoan toan)

Building type: Adobe+ Field Stone Masonry Buildings

MMI Vi ViI VI IX
PGA (% g) 5-10 10-20 20-35 >35
H5 Total Collapse: | 2-10 10-35 35-55 55-72
&
53 Piirtial Dasage | 5-15 1535 30 30
Bmkﬁng type: Brick in Mud (BM)
MMI VI Vil VI IX
PGA ("o g) 5-10 10-20 20-35 >35
§‘C § 5 é" Total Collapse | 0-6 6-21 2141 >41
E5:s8
& B Partial Damage | 3-8 8-25 25-28 <28
Buildmgtype- Brick in Mud (BMW) and Brick in Cement (BC)
MMI Vi M Vi IX
PGA (Ys g) 5-10 10-20 2035 >35
E: S +§ .%( Total Collapse- | 0-1 1-5 518 >18
oA ST | Pacial Damage | 011 1-31 31-45 <45
Building type: R. C. Framed (24 storied)
MMI V1L VII VI IX
PGA (%o g) 5-10 10-20 20-35 >35
%ew® | ToulCollapse | 0.2 2.8 819 19-35
a8
QF "B | Partial Damage | 0-4 416 16-38 38-65
Building type: R. C. Framed (<3 storied)
MMI Vi NI VI IX
PGA %% 4] 5-10 10-20 20)-35 >35
BH fg Total Collapse | 0-2 27 7-15 15-30
g 9.8
o ie
SEER | partial Dumage | 04 414 14:30 3060
P &

D& c6 thé tranh dudc mot sy dua thira qua 18n cac cdt trong bang, ching ta s& chuyén
nhitng c6t nay thanh bang mdi : unit_damage.

@

e Select File / Create / Table. Tao mot bang véi tén Unit_damage,
st dung domain Mapping_units.

e khi bang tréng md, chon Columns / Join va nGi vdi bang dé
Buildings_per_unit, Va doc cac cot sau N_AD, N_BM, N_BC,
N_RCC3 and N_RCC4.

TU bang nhay cam da dua ra phia trén, c6 nhiéu xac sudt khac nhau cho viéc két hap thong
tin: tir cac Cerng dd khac nhau (VI VII VI and 1X) va mot phan hodc su d86 hoan toan
cac gia tri thdp nhat va bé nhat. Chung ta chi tinh mdt kich ban: Phan trdm I&n nhén
clla cac toa nha bi sup d6 trong mot tran ddng dat vdi kich ban IX.
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@

e Trong bang Unit_damage theo cong thic sau:

I1X_collapse_max:=(N_AD*0.72)+(N_BM*0.41)+(N_BC*0.18)+(N_RCC3*0|.3
5)+(N_RCC4*0.3)

e Tao mot bang do thudc tinh cla c6t 1X_Collapse_max.
e Bao nhiéu tda nha sé bi sup d6 16n nhéat khi toan bd dién tich bi mét tran déng
dat véi cudng do cap IX?

S&r dung mét scrip cho danh gia ton that toa nha

Trong phan trudc, ching ta chi tinh s6 lugng cac tda nha I6n nhit ma c6 thé bi pha huy chi
cho mét kich ban déng dat (1 cudng dd). Tinh s6 lugng cac tda nha I16n nhat va nho nhat ma
bi thiét hai ndng hodc vira phai v3i toan bd kich ban déng dat, s& mét rat 1du dé ti€n hanh
bang tay, va cé thé lam t6t hon trong mot script. Ching ta da chuén bji mdt script nhu sau:
Script chi gom 2 dong:

Script

Tabcalc Unit_damage
%1_%2_%3:=(N_AD*%4)+(N_BM*%5)+(N_BC*%6)+(N_RCC3*%7)+(N_RCC4*%38)
9%01%2%3:= MapAttribute(mapping_units,Unit_damage.tbt.%1_%2_ %3)

Parameters:

%31 = Tham s6 (VI, VII, VIII, IX)

%2 = Sy sup d6 hodc mot phan

%3 = Max hodc Min

%4 = Gia tri vé thiét hai cho cac tdoa nha gach phgi (N_AD)

%5 = Gia tri vé thiét hai cho cac toa nha gach véi bun (N_BM)

%6 = Gia tri vé thiét hai cho cac toa nha gach vdi xi mang (N_BC)

%7 = Gia tri vé thiét hai cho cac tdéa nha RCC vdi it han 4 tang

%8 = tGia tri vé thiét hai cho cac toa nha RCC v@i nhiéu haon 4 tang

NOTE: Ban cAn mot ban dd raster cta cac don vi thanh Iap ban d6 dé chay dong thifc 2 cua script.

@

e SU dung scirpt Damage va chay né khi s dung cac tham s6 khac nhau tlr bang
nhay cam. Vi du:

Run damage VI collapse max 0.1 0.06 0.01 0.02 0.02

Ban ciing c6 thé tao ra mot script né xem nhu' 1a script ddu vao cho mét script Damage va né
sé gom tat céac kich ban.

Chung ta sé tap trung vao cach tinh toan clia toan bd cac tdoa nha ma bi thiét hai ndang nén
v@i cac trdn dong dat cdp do VI, VII, VIII, va .

@

e Tao mot script Damage_input va viét dau vao cla toan b6 kich ban trong cach
sau:

Run damage VI collapse max 0.1 0.06 0.01 0.02 0.02
Run damage VI collapse min 0.02 0000
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Run Damage VII collapse max 0.35 0.21 0.05 0.08 0.07
Run damage VII collapse min 0.1 0.06 0.01 0.02 0.1
Vi du
e Chay script Damage_input bang cach danh dong Iénh sau:
Run damage_input
e Hién thi k&t qua trong mot bang

Vi V11 VIl IX

Collapse
max

Collapse
min

Trén ly thuyét cua cac nghién clfu vé céc catalog dong d&t ciia mdt viing va vdi su giup dd cla cac
md hinh cho sy tinh toan cua sy suy yéu vé dong dat, né da dugc quyét dinh rdng cac cudng dd
khac nhau xay ra véi cac chu ky lap lai sau:

VI VIl VI 1X
Chu ky l&p lai | 10 25 50 100

@

e Tao mét dudng cong rui ro, véi xac sudt hang nam trén truc Y va s6 lugng
cac toa nha bi pha hay trén truc X, va vé cac gia tri cho 4 kich ban cudng do dong
dat trong graph.

Cau hoi:

Ldc nay, ching ra @& cho r ang toan bé thanh phd sé clng cudng dd dong dat véi mot kich
ban dong d&t, né 1a mot con déng dat cu thé véi pham vi 18n xay ra tai mdt khoang céach
xac dinh tir thanh ph8. DAy la mdt su gia thuyét ding? Chdng ta nén lam gd €& cai thién
két qua nay?

— Site
F:B——_—
nisk

Surficial layers

Path
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Bai tap 6M: Panh gia dinh tinh radi ro da tai bién, sif dung dudng
cong rui ro

Dir liéu:

Poi tuong:

Th@i gian du kién: 3gid
exercise06

Bai tdp nay ta tinh toan rui ro tlr cac dang tai bién khac nhau va cac
chu ki 1ap lai khac nhau theo mot cach thic dinh tinh, s dung cac dudng cong rui ro.
Xac suat hang nam va cac thiét hai lien quan dudc so sanh doi v4éi cac dang tai bién va
dugc két hgp trong mot dudng cong rui ro tdng thé.

D{r liéu dau vao

D{ liéu cho bai tdp nay dudc luu trong mot s6 bang c6 thé dudc lién két dé ban
dd polygon cac don vi ban dd. Dudi day liét két bang, va cot clia ching va vdi biéu thi
y nghia cac dang bang.

Buildings_5_year

S6 lugng nha chiu anh hudng bdi 1T lut v@i chu ki 13p lai 1a 5 nam

Buildings_10_year

S6 lugng nha chiu anh hudng bdi 1T lut v@i chu ki 1dp lai la 10 nam

E':’if;;gjk— Buildings_25_year S6 Iugng nha chiu anh hudng bdi 1 lut vdi chu ki I3p lai 1a 25 n&m
Buildings_50_year SO lugng nha chiu anh hudng bdi I lut véi chu ki 13p lai la 50 nam
Buildings_100_year S6 lugng nha chiu anh hudng bdi 1T lut véi chu ki 1dp lai @ 100 nam
day pop_aff_10_year SO ngudi chiu anh hudng bdi IT lut véi chu ki Iap lai la 10 nam ban ngay

Flood_risk _ day pop_aff 50 year SO ngudi chiu anh hudng bdi IT lut véi chu ki Iap lai la 50 nam ban ngay

population night_pop_aff 10 _year | S6 ngudi chiu anh hudng bdi Il lut véi chu ki I13p lai la 10 ndm ban dém
night_pop_aff _50_year | S6 ngudi chiu anh hudng bdi Il lut v&i chu ki 13p lai la 10 nam ban dém

Landslide_risk__
buildings

Nr_Buildings_high

SO lugng nha trong ving tai bié€n trugt I& dat cao

Nr_Buildings_moderate

SO lugng nha trong vung tai bién trugt I8 dat trung binh

Nr_Buildings_low

SO lugng nha trong vung tai bién trugt I1& dat thap

Landslide_risk__
Population

Pop_night_high

S6 lugng ngudi trong vang tai bién trugt I dat cao vao ban dém

Pop_night_mod

S6 lugng ngudi trong vang tai bi€n trugt I dat trung binh vao ban dém

Pop_night_low

S6 lugng ngudi trong ving tai bi€n trugt I dat thap vao ban dém

Pop_day_high

S6 lugng ngudi trong ving tai bién trugt I dat cao vao ban ngay

Pop_day_moderate

SO lugng ngudi trong vung tai bi€n trugt 16 dat trung binh vao ban ngay

Pop_day_low

SO lugng ngudi trong vung tai bién trugt 16 dat thap vao ban ngay

Seismic_risk__
buildings

VI_collapse_max

S6 nha bi d6 sap trong viing véi cudng dd bang VI

VII_collapse_max

S8 nha bi d6 sap trong ving véi cudng dd bang VII

VIII_collapse_max

S8 nha bi d6 sép trong vung véi cudng dé bang VIII

IX_collapse_max

S8 nha bi d6 sép trong vung véi cudng dd bang 1X

Seismic_risk
population

VI_night_pop S8 dan cuia nhitng nha dé do ddng dat cudng dd bang VI vao ban dém

VI_day pop S8 dan cuia nhitng nha @6 do ddng dat cudng dd bang VI vao ban ngay
VIIl_night_pop S6 dan cua nhitng nha dd do ddng dat cudng do bang VII vao ban dém
VIl_day_pop S8 dan cua nhitng nha dé do ddng dat cudng dd bang V11 vao ban ngay

VIII_night_pop

S6 dan cua nhitng nha d6 do ddng dat cudng do bang VIII vao ban dém

VIIl_day_pop

S6 dan cua nhitng nha dd do ddng dat cudng do bang VIII vao ban ngay
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IX_night_pop

S8 dan cuia nhitng nha dé do ddng dat cudng dd bang IX vao ban dém

IX_day_pop

S8 dan cuia nhitng nha @6 do ddng dat cudng do bang IX vao ban ngay

Technological _
risk buildings

Nr_buildings_scl

SO lugng nha trong khu vuc chiu anh hudng cua chay thudng “pool fire”

Nr_buildings_sc2

o2

SO lugng nha trong khu vuc chiu anh hudng cta chay ap luc (BLEVE)

Technological _
risk population

pop_day_scl

SO ngudi song trong khu vuc chiu anh hudng cla chay thudng ban ngay

Pop_night_scl

SO ngudi s6ng trong khu vuc chiu anh hudng cua chay thudng ban dém

pop_day_sc2

S6 ngudi séng trong khu vuc chiu anh hudng clia chay ap Iuc ban ngay

Pop_night_sc2

S6 ngudi séng trong khu vuc chiu anh hudng clia chay ap Iuc ban dém

Trong bai tap nay ta sé chi tép trung vao nha ctra, ma khoéng chu dén dan cu, vi diéu
nay s& tdn nhiéu thdi gian. Cling cé thé thuc hién phép phan tich tuong tu ddi vdi dan
cu trong kich ban ban ngay hoac trong kich ban ban dém.

rui ro:
T-Tai bié€n

thuang

rdi ro

Coéng thirc tinh .
RUi ro=T*K*L
K-Kha ndng tén

L-Lugng gia tri °
cac yéu tb chui

Chuang ta sé€ theo mot s6 cac budc sau:
Dau tién ta sé thanh lap cac ban do6 thudc tinh chlra s6 lugng nha
ctra chiu anh hudng ctia mdi mot dang tai bién va Idp tai bién.

e Sau d6 ta s& chudn hoa céac gia tri va chuyén ching sang cac gia
tri rdi ro hang ndm. Trong budc nay ta cling phai thé hén cac gia tri kha
nang tén thuong va xac sudt néu chiing chua dugc bao ham.

Sau do6 ta sé két hgp dif liéu va tao cac dudng cong rui ro.

Budc 1: Thanh lap cac ban do6 thuodc tinh.

Trong budc nay ta sé hinh thanh cac ban d6 thudc tinh cla tat ca cac cot trong
cac bang rui ro lién quan tdi thiét hai nha clra.

-
e Raster héa ban db polygon Mapping_units.
¢ Chon Operations/ Raster Operations / Attribute Maps. ChonMapping_units, lam
Raster Map, Flood_Risk_Buildings lam Attribute Table va
Buildings_affected 10 lam column. Bat tén ban d6 dau ra: Flood_10.
e Hay thuc hién diéu tudng tu dobi vdi toan bo cac cot trong bang liét ké dudi
day,va dat tén nhu da dudgc chira .
Bang cot Tén cua ban d6 dau ra

Flood_risk__ buildings

Buildings_5_year

Flood_5

Buildings_10_year Flood_10
Buildings_25_year Flood_25
Buildings_ 50_year Flood_50
Buildings_ 100_year Flood_100

Landslide_risk__ buildings

Nr_Buildings_high

Landslide_high

Nr_Buildings_moderate

Landslide_moderate

Nr_Buildings_low

Landslide_low

Seismic_risk__ buildings

VI_collapse_max Seismic_VI
VII_collapse_max Seismic_VII
VIII_collapse_max Seismic_VIII
IX_collapse_max Seismic_IX

Technological_risk buildings

Nr_buildings_scl

Technological_scl

Nr_buildings_sc2

Technological_sc2
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Cac tda nha dudc tinh toan bi d6 sép trong cac trdn dong ddy
MOt tom tat cac két qua rui ro ma ta thu dudc, dudgc dua ra dudi day.

Bang Kich ban Xac suét Kha néng tdn thuong nha cira
hang nam
Flood_ risk Chu ki Iap lai la 5 nam 0.2 Chua xac dinh, ta chi vira chong dau
buildings Chu Ki |ép lai 12 10 n3m 0.1 Vvét tai bi€n vdi nha ctra
Chu ki Iap lai la 25 nam 0.04
Chu ki Iap lai la 50 nam 0.02
Chu ki lap lai la 100 nam 0.01
Landslide_risk__ High Gia dinh chua Chua xac dinh, ta chi vira chGng
buildings xac dinh dau vét tai bién véi nha clra.
Trung binh Gia dinh chua SO lugng cac ngdi nha bi pha hly sé
xac dinh it nhiéu han
Thap Gia dinh chua
xac dinh
Seismic_risk__ Cudng do VI 0.067 Co, dua trén nha ctfa va dudng cong
buildings Cu‘(‘)’ng dé VII 0.029 khé néng t6n thu’o’ng
Cudng do VIl 0.020
Cudng db 1X 0.017
Technological_risk | Chay thudng, Pantan Chua xac dinh Chua xac dinh, ta chi vira chong
buildings Chay ap Iuc, Pantan Chua xac dinh dau vét tai bién véi nha clra

Nhu ta thdy, tu bang nay khong phai tat ca cac ban d6 két qua la cac ban do rui ro
thuc su, va rat nhiéu trong ching khong dién day du yéu cau dudc dua ra tu khi bat
dau cua mot ban do rui ro, theo y nay, ban do dugc thanh Iap nhd vao su két hgp Xac
sudt, Kha nang tén thuong va Lugng gia tri. R4t nhiéu mét trong ba thanh phan nay
bi thi€u. Diéu dé sé gay kho khan cho céng tac danh gia dinh tinh rdi ro, theo céng
thirc:

Risk = Probability * Vulnerability * Amount.

RUi ro = Xac sudt * Khd ndng tén thuong * Luong gia tri

&
e Hay so sanh cac két qua cua cac thiét hai nha clra dbi véi cac tai bién khac
nhau.
e Ban c6 thé két luan gi vé cac su khac nhau cla cac két qua nay?

R& rang la hau hét cac ban db rui ro khéng hé hién thi dif liéu trong cung mét thr tu.
MOt vai kich ban sé xay ra rat thudng xuyén, va gay nén nhiéu hau qua, va s6 khac cé
thé xay ra thudng xuyén hon, va géy ra it thiét hai hon nhung cé thé gay ra thiét hai
vé lau vé dai.

Budc 2: Tinh toan ruai ro hang nam va dudng cong ruai ro doi vai
tai bién dia chan.

Trong phan nay, ta s& c¢6 gdng tinh toan nhirng thiét hai du doan dugc vé& mat rui ro
hang nam, bdng cach nhan thanh phan xac sud véi cac I8p udc tinh. Ta bat dau thuc
hién diéu nay déi v@i cac thiét hai do dong dat, va tai day sé tap trung chu yéu vao
nh{rng thiét hai nha clra. K&t qua cla viéc udc tinh thiét hai nay dua ra thong tin vé s6
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lugng 18n nhat cac toa nha c6 thé d6 sap trong moéi mot don vi ban dd, dudi cac tran
dong dat vdi cudng do6 tu VI dén IX.

Cudng dd VI VIl VI 1X
Chu ki I3p lai 15 35 50 60
Xac suat hang
nam (P) 0.067
SO luvgng nha sap
dé (= V*A) 1323
Rui ro hang nam 88
(R = P*V*A)
&

e Hay md bang Seismic_Risk_Buildings va doc tdng s6 nha dd sap dudi cac
tran dong dat cé cudng do6 VI,VII, VIII va IX. (Néu ban khong thay cac gia tri
nay ban phai chac rang View/Statistics Pane dudc chon).

e Hay dién cac gia tri cua sb lugng nha thiét hai trong bang & trén

e Hay tinh xac suat Hang nam va rui ro Hang nam ddi vé&i b6n kich ban va dua ra
cac gia tri trong bang & trén hodc trong mot bang tinh Excel

e Tao mot dudng cong RUi ro, vdi xac suat hang nam trén truc Y va s6 nha ctra
thiét hai trén truc X, va vé cac gia tri doi vdi 4 kich ban cudng do dong dat trong
bi€u do

e CAc gia tri nay c6 y nghia gi?Ban c6 thé két ludn dudc diéu gi?

Budc 3: Tinh toan rai ro hang nam va dudng cong rui ro doi véi li
lut.

Budc ti€p theo thuc hién tudng tu déi véi rui ro 10 lut. Van dé véi cac ban do rui

ro b lut 1a chi cé hai trong ba tham sé la dugdc bi€t: tai bién va lugng gia tri -
hazard va amount. Tai bi€n lién quan dén xac suat I lut va khu vuc chiu anh hudng
cua It lut dGi vdi cac chu ki 1ap lai khac nhau (5, 10, 25 va 100 nam). Hé s6 th( ba,
kha nang ton thuong, khdong dugc tinh dén trong phan tich. Phép phan tich nay
khong thé dugc thuc hién khi ta khdng cé théng tin vé chiéu cao I lut ddi vdi cac chu
ki 13p lai khac nhau, nhung véi su mé réng I lut ta cé thé thuc hién dudc diéu dé.
Vi thé kha nang tén thudng [ lut dudc tinh dua trén cd sd cua s dung dat dd thi.
Trong cac I8p sU dung dat dugc Iuu trong bang Flood_vulnerability. Ta can phai xac
dinh cac gia tri khd ndng tén thuong ddi v8i mdi mdt dang s dung d&t va mdi mot
chu ki 13p lai, trong d6 ta & gia s rdng chu ki 13p lai cang I6n, dd sau va van téc I
lut cang 18n va vi thé kha néng tdn thucn sé& cang I6n.

&=

e M3 bang Flood_vulnerability va kiém tra cac gia tri trong bang nay.
Hay ban bac cac gia tri véi ngudi xung quanh. Ban dudc ty do stra lai cho hgp ly.

St dung dat d6 thi cling dugc xac dinh d6i v8i moi mot don vi ban d6, va dudc
luu trong bang thubc tinh Mapping_units. D& cé thé st dung céc gia tri tén thuong
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tU bang Flood_vulnerability, ta phai lién két cac gia tri khd nadng tén thuong dén
bang Flood_risk_buildings. Trong bang nay théng tin vé s lugng nha cla chi anh
hudng da dudc dua ra.

&=

e Hay md bang Mapping_units, va kiém tra cac gia tri cia Pred_Landuse. Hay
déng bang lai

e Hay md bang Flood_Risk_Buildings va chon Columns / Join. NGi vdi bang
Mapping_units va doc trong c6t Pred_Landuse.

e NGi véi bang Flood_vulnerability va doc trong cac cot V_5year, v_10year,
v_25year, v_50year va v_100year.

Cac cdt ma ban vira thanh 14p gid day bién dién cac gia tri tdn thuong ddi véi cac don
vi ban dd khac nhau. Ta cé thé tinh toan rui ro Ii lut hang ndm d6i vai 5 chu ki 13p lai
khac nhau. Biéu nay dudc thuc hién trong ciing moét bang Flood_risk_buildings

&=

e Trong bang Flood_Risk_Buildings, va tinh 5 cot mdi ddi vdi s6 lugng nha bi
pha hly v8i moi mot chu ki 13p lai
vi du. Buildings_destroyed_5:=Buildings_5year*v_5year

e Hay dién cac két qua vao mot file Excel hodc trong moét bang dugi day

e Hay tinh toan file Excel hodc bang rui ro hang nam .

e Hay so sanh cac két qua véi cac két qua tu rui ro dia chan. Tai sao lai cé nhitng
khac biét nhu vay?

Kich ban 5 nam 10 nam 25 nam 50 nam 100 nam
Chu ki I13p lai 5 10 25 50 100

>((§)C suat hang nam | , , 0.1 0.04 0.02 0.01

Kha ndng ton thuon

(trung binh) V_byears V_10years V_25years V_50years V_100years
SO lugng nha sap do o

=V*A)

RUi ro hang nam 7

(R = P*V*A)

Budc 4: Tinh toan ruai ro hang nam va dudng cong rui ro doi vai
truct |6 dat.
Budc ti€p theo dudc thuc hién tucng tu dGi vai rai ro trugt I8 dat. Tai day ta cd mot
van dé bd sung vi ta khong biét dugc tai bi€n (xac sudt) ding nhu kha nidng ton
thudng. Diéu duy nhét ta tinh toan dudgc la s6 lugng nha clra phan bd trong cac ving
V@i tai bi€én trugt I8 dat cao, trung binh vfa thap. Ta can bi€t mot s6 diéu sau:

1. Bao nhiéu phan trdm cdc I8p tai bién cao, trung binh va thdp c6 thé& chiu anh

hudng bdi trugt 16 dat?
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2. Trong giai doan nao cac trugt I8 nay sé xay ra? Trong mot bai tap trudc ta da
vUra tinh toan xac sudt thdi gian va khong gian dGi véi cac trugt 16 dat véi chu ki
lap lai la 50, 100, 200, 300 va 400 nam.

3. Kha nang tén thuong do trugt I6 dat la bao nhiéu? Diéu nay thudng dudc gia
dinh dan gian 1a kha ndng tén thuong bang 1. Trong bai tap trudc, ta & lam
mot ham don gian trong dé ta chffng minh dudc kha ndng tdn thuong cang it
néu nha cang Ién. Két cua dé dudc luu trong cot vuln.

Bai tap trudc co két qua nhu sau:

Chu ki Xac suat Xac sudt Kha nang | Lugng gia tri Thiét Thiét
13p lai thdi gian khoéng gian dé bi tén hai/I8p hai/kich
thudng ban
P, P. v A (P<V*A)
50 0.02 0.0181 Vuln Nr_ B high | 13.14 13
0.00000131 Vuln Nr B mod | 0.0033
0.00000060 Vuln Nr B low | 0.0003
100 0.01 0.1672 Vuln Nr B high
0.005739628 | Vuln Nr B _mod
0.00000537 | Vuln Nr B  low
200 0.005 0.2575 Vuln Nr B high
0.134536362 | Vuln Nr B _mod
0.00000859 Vuln Nr B low
300 0.00333 0.3319 Vuln Nr B high
0.293138228 | Vuln Nr B mod
0.00000954 | Vuln Nr B low
400 0.0025 0.3739 Vuln Nr_B_ high
0.552257869 | Vuln Nr B mod
0.00001014 | Vuln Nr B low
Cac thiét hai Dua trén ngay thang dudgc dua trong bang

vdilchukilap | | andslide_results_buildings gid day ta c6 thé thuc hién phép tinh
lai = tong thiet | .4 lugng ki vong nha clra bi pha hiy ddi véi mdi mot I18p tai bién va

hai trong céac . R . )
khu vuc xac vOi moi mot Kich ban.

suat cao, trung
binh va thap.

&=

e M3 bang Landslide_results_buildings va kiém tra di liéu
sang c6. Cling hdy hién thj cac dif liéu lam thudc tinh s
dung ban d6 Mapping_units.

Nhirng thiét hai nha clra dudc du doan bang cach nhan xac suat khong gian,
xac sudt thdi gian, kha ndng tén thudng va s6 lugng nha phan bd trong mdi mot 18p
tai bi€n. DA4i vdi kich ban dau tién diéu nay tinh ra theo phudng trinh sau:
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&=

e Hay tinh toan nhirng thiét hai nha ctra dé6i vai kich ban 1/50 nam trong bang
Landslide_results_buildings nhu dugi day:
B_loss 50 high:= 0.0181*vuln>™ Nr_Buildings_high
B_loss _50_moderate:= 0.00000131*vuln* Nr_Buildings_moderate
B _loss 50 low:= 0.00000060*vuln* Nr_Buildings_low
B_loss 50:=B_loss_50_high+B_loss 50 moderate+B_loss 50 low
(Hay chdc rang da sir dung dé chinh xac la 0.0001. Néu khéng ta cho tat ca
toan bo gia tri 0 lién quan dén cac xac suat thap.
e Hay kiém tra k&t qua. Ban cé thé két ludn dudc gi?

Vi cac xac suat thdi gian thap trong tai bién thap, nén sé khéng van dé gi khi bo qua
n6. Tuy nhién I8p tai bi€n trung binh, ma bao gém cac trugt 16 c6 rong 16n, cod thé
phan Urng do cac bién c6 kich hoat véi chu ki 1ap lai 16n, ding dan dén két qua s6
lUgng nha clra thiét hai I6n. D& nang cao téc dd tinh toan ban cling cd thé xem xét
viéc thanh lap mot file tap I1énh. MOt file tap I€nh don gian bao gom mot s6 cac Iénh

ban c6 thé& lam trong mét chuong trinh bién tap text.

&

e Hay tao mét file tdp I1énh Landslide_loss (File, Create, Script). Khi clra s6 bién tap
tap Iénh script editor md ra, hay viét cac Iénh trén nhu sau:
REM this is a script for calculation building losses for landslides
REM Each line contains a calculation in the table Landslide_results_buildings
REM first we calculate for the 50 year return period
Tabcalc Landslide_ results_buildings B_loss_ 50 high:= 0.0181*vuln*
Nr_Buildings_high
Tabcalc Landslide_results buildings B_loss 50 _moderate:= 0.00000131*vuln*
Nr_Buildings_moderate
Tabcalc Landslide_results_buildings B_loss 50 low:= 0.00000060*vuln*
Nr_Buildings_low
Tabcalc Landslide_results_buildings
B_loss_50:=B_loss50_high+B_loss_50_ moderate+B_loss 50_low
REM now we calculate for the 100 year return period
Tabcalc Landslide_results_buildings B_loss 100 _high:= 0.1672*vuln>
Nr_Buildings_high
Tabcalc Landslide_results_buildings B_loss 100 _moderate:= 0.005739628*vuln*
Nr_Buildings_moderate
Tabcalc Landslide_results_buildings B_loss_100_low:= 0.00000537*vuln*
Nr_Buildings_low
Tabcalc Landslide_results_buildings
B _loss_100:=B_loss100_high+B_loss 100 _moderate+B_ loss_100_low
v.v. Hay hoan thanh tap I1énh s dung copy va paste
e Hoan thanh tap Iénh. Luu lai la Landslide_loss.
e Trén bang Iénh thuc hién dong Iénh:
Run Landslide_ loss
e Gid tdp Iénh sé& chay. Sau hoan thanh tap Iénh ban c6 thé ma bang
Landslide_results_buildings va 18y cac gia tri thiét hai nha ctra ddi véi moi mot
chu ki I3p lai va viét ching ra trong bang dudi day
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Gi¢ day ban c6 thé don gian héa cac thl tuc va cé céac thiét hai nha clra va xac suét
thdi gian can cho dudng cong rui ro.

Baﬂn co thé két o

luan gi khi ban

so0 sanh céc xac e Hay Vi€t cac thiét hai nha clra trong bang dudi day va tinh
suat khong toan cac rui ro cu thé ddi véi moi mdt kich ban.

gian va cac két

qua daGi vdi cac

I6p xac suat
cao, trung binh 50 100 200 300 400 nam
va thdp? Xac suét theo thdi
gian (Pr)
Cac thiét hai nha
ctra (Ps*V*A)
Rui ro hang nam
(Pr*Ps*V*A)
&

e Hay tao dudng cong rui ro déi v@i trugt 16 dat trong Excel.
e Ban c6 thé két ludn dudc gi? Rui ro trugt I8 dat I6n nhu thé nao khi so sanh vdi
cac dang rui ro khac?

Budc 5: Tinh toan rui ro hang nam doi véi tai bién ki thuat.

Trong phén nay ta sé& cd gang tinh toan rdi ro hang nam ddi vdéi cac tai bi€n ki thuéat.
Trong trudng hop nay ta cling khdng biét dudc xac suét, va kha ndng tén thusng. Khu
vuc dugc bao phu bdi cac ving tén thuong ki thudt tuong d6i rong 18n, nhung co hoi
ma bién cb xay ra lai thdp, va kha ndng tén thudng theo d6 cling tuong ddi thap.

Kich ban Kich ban 1: Chay thudéng Kich ban 2: Chay ap luc

Chu ki 13p lai 50 500

S6 nha chiu anh hudng

Xac sudt hang nam (P)

Kha ndng ton thuong (trung
binh) (V) 0.1 0.1

SO6 nha bi pha hay (=V*A)

RuUi ro cu thé hang nam
(R = P*V*A)

&
e Hay tim s6 nha phan bd trong dién tich kich ban 1 va 2 bao phu, va ghi cac gia
tri trong bang trén
e Tinh toan xac suat hang nam, s6 nha bi pha hdy va rui ro hang nam.
e Ta c6 thé tinh mdt dudng cong rui ro d8i véi cac rui ro ki thuat dudc khéng?
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Chuyé@n cac théng tin thiét hai sang chi phi:

DE& tinh toan tong gia tri nha clra, ta phai nhan tong khéng gian san trong mdi mot
don vi ban dd vdi dan vi chi phi ciia nha clra. Ta thuc hién diéu nay bang cach lién két
chi phi nha clra véi cac dang st dung dat do thi. Vi thé d6i v8i mdi mét dang st dung
dat ta phai dinh nghia chi phi don vi cla cac toa nha va chi phi néi dung trong bang
Landuse_cost.

&=

Hay ki€m tra cac don vi chi phi xay dung va ndi dung xay dung trong bang
Landuse_ cost.

Hay md& bang Mapping_Units va néi vdi bang Landuse_cost, va doc trong hai
cOt Building_sgm va Contents_sqgm.

Gi§ ta c6 thé don gian nhan khodng gian san vdi don vi chi phi nha clra va don vj chi
phi ndi dung dé tim ra tng gia tri.

&=

Hay tinh toan chi phi xay dung va chi phi ndi dung bén trong can nha

cling tinh téng chi phi/don vi ban d8. Hay hién thi diéu nay lam thudc tinh cla
ban d6 Mapping_Units.

Dang c8u tric nao ban cé thé thdy? Ban nén hién thi ban d& nhu thé nao cho
tdt nhat? Hay so sanh dang nay vdi s6 lugng nha. Ban c6 thé két ludn dudc gi?
Chi phi trung binh/ddn vi ban d6 la bao nhiéu?

Ca thanh phd sé la bao nhiéu?

Ta cling cé thé tinh chi phi trung binh/nha trong mdi mdt don vi ban do.

&

Tinh toan chi phi trung binh/nha
Tham chi co I€ tot hon: hay lam mot cong thic trong d6 khdng cé cac gia tri
Chi phi trung binh cho cac toa nha doi véi cac dang s dung dat khac nhau la

Thanh Iap mot ban d6 thudc tinh cua chi phi nay, goi la: Cost

Cost:=total_cost/nr_buildings
khong xac dinh trong c6t dau ra

bao nhiéu? Ban sé tinh toan nhu thé nao?
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Tinh toan rui ro hang nam.
Trong phan nay ta sé tinh cac thiét hai theo cac gia tri tién té ddi v4i cac tai bién dong
dat, 10 lut, truct 16 dat va ki thuat.

&

e MOi mdt bang thudc tinh véi théng tin v thiét hai nha clra, hay ndi véi bang
Mapping_units dé thu dugc cdt Costs. Nhan cbt nay vdi cac thiét hai nha clra
cho mdi mot kich ban

e Trong Excel s dung tdng gia tri cla cac thiét hai tién bac dé tinh toan rii ro cu
thé va dé thanh I14p dudng cong rui ro

e Hay nhap cac gia tri két qua vao trong bang & trang sau.

e Thanh Iap céac ban d6 thubc tinh vdi ri ro téng cdng

Hay so sanh cac gia tri rui ro hang nam ddi vdi rai ro dia chan, rai ro trugt I dat va
rui ro ki thuat.

1
Bai tap RiskCity 06M - 10



Bai tap RiskCity: Danh gia rui ro da tai bién

Pap an: Panh gia dinh tinh rai ro da tai bién,
st dung dudng cong rui ro.
.
Hay so sanh cac két qua cla thiét hai nah clra ddi vdi cac tai bién khac nhau:

Né&u ban kiém tra bang céac toa nha chiu anh hudng/dang tai bién khac nhau, ban sé& c6 thé thdy céac gia
tri thiét hai cao nhat lién quan dén kich ban BLEVE (rui ro ki thuat). Ta sé tinh toan diéu kién t6i té nhat
trén mot tai bién. DAy chi 1a sy xem xét dau tién, bdi ta van phai xét xac suét tai bién, kha néng tén
thuong cla nha clra va su phan bd trong khéng gian

=lolx|

File Edit Columns Records View Help

E.Xlé\!lg|l<cmj>n|

| |
[mj VI collapse max VII collapse max VIII collapse max IX collapse max LI
nr 1 [i z 5 5| —
nr_ 10 [u} 1 3 4

nr_ 100 2 & i0 13

nr_ 100 2 7 15 16

nr 100 a a a [u] LI
Hin [u} a a 0| -
Hax 27 95 154 194

AR | 1 4 7 8
StD 2 =] 13 16
iilm 1323 4350 5945 ( 10993ﬂ
4
Average of values in column: YI_collapse_ma:x: ¥1_collapse_max 4

Wil Table "Landslide_results_buildings" - ILWIS 3] =]
File Edit Columns Records ‘Wiew Help

EX|§|!V;"N‘@}N‘

! |
[mj Hr Buildings high |Nr buildings moderate Nr buildings low :l
nr_1 [ [ zz |-
nr_ 10 [u] 1 13

nr 100 Z 4 14

nr_ 100 a a 50

nr_ 100 [u] 1 19 LI
Hin o o o)«
Hax 115 292 414
Arg 1 7 13
3tD 5 19 20
Sum @ 8621 17047 =
4| | 3

il Table “Flood risk_buildings” - ILWIS -0l x| il Table "Technological_risk_build =10] x|
File Edit Columns Records Wiew Help File Edit Columns Records “iew Help
BEXSE (@ BRXSlEt e | |
I | I |
f Buildings 5 year Buildings 10 year Buildings 25 year|Buildings S50 wear |Buildings 100 YE&:I § Nr buildings scl Nr buildings ﬂ
nr 1 [u] [u} [u} a - nr_ 1 o o~
nr 10 a a a [n) a nr 10 a o
nr 100 a a a [n) a nr_100 o o
nr_100i 0 1] 1] 0 10 nr_100 a o
nr_i00 0 1] 1] 0 1] nr_100 o a
nr_100 [ a a 0 o/ x| nr 100 0 ozl
. Hin a [
Hin 0 n o o oj= Hax &0 ZSS}J
Hax 18 HH 27 z8 &1 o B 5
ivg 0 1] 1] a 1| ) 3 i
3tD 1 1 2 2 4
Sum 828 10843
SJum 165 248 416 529 4 Caosa3p
q
Si F walues in column: Mr_buildi 1: Mr_buildi 1

Sum of walues in column: Buildings_100_year: Buildings_affected_by a 100_year flood 4 um of waluss in column: Kr_buldings_sc1: r_buildings sc1 - 7
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chan

Cudng dd VI VIl VI IX
Chu ki 13p lai 15 35 50 60
ﬁggs(uf; hang 0.067 0.029 0.020 0.017
gg '(1'-’32 :)hé 8P | 1355 4850 8945 10991
'?F‘;'i:“;,i‘f‘;ﬂi)“ém 88 139 179 183

Pudng cong rui ro dong dat

0,08
0,07 Vi

0,06 \
0,05 \

® \
>
\g 0,04 Vil
x 0,03 VI —— Pudng cong ri
0,02 ro dong dat
0,01 X
0
0 5000 10000 15000

Thiét hai nha ctra

Nhu ban cé thé thdy tir biéu d6, sau trdn ddng dat manh VIII d6, sb Iugng nha clra bj thiét hai khong
tang chdt nao nira. Diéu nay xay ra bdi tai VIII d6, mot lugng I6n phan tram nha clra trén don vi ban do
bi sup d8 hét

Budc 3: Tinh toan rui ro hang nam va dudng cong rui ro doi vai li lut

e DE& danh gia rui ro 1T lut trén kich ban, gé dang cdéng thirc sau
day trong bang Flood_risk_building:
Buildings_destroyed_ 5:=Buildings 5 year*v_5year

Buildings_destroyed_ 10:=Buildings_10_year*v_10year
Buildings_destroyed_ 25:=Buildings_25 year*v_25year
Buildings_destroyed_50:=Buildings_50_year*v_50year

Buildings_destroyed_100:=Buildings_100_year*v_100year
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B 1able “Flood_risk_buildings" - ILWIS

File Edit Columns Records Wiew Help

BRX|SE ! v m N|

[ |

[@ Buildings destroyed 5|Buildings destroyed 10 Buildings destroyed 25 |Buildings destroyed 50|/Buildings destroyed 100 ﬂ

nr 1 0.o 0.0 0.0 0.0 o.0/—

nr 10 0.0 0.0 0.0 o.o o.o

nr 100 0.0 0.0 0.0 o.o 0.0

nr_ 100 0.0 0.0 o.o 0.0 0.0

nr 100 0.0 0.0 0.0 o.o 0.0

nr 100 0.0 o.o a.o o.o o.o

nr 100 0.0 0.0 0.0 o.o o.o

nr 100 0.0 0.0 0.0 o.o 0.0

nr 100 0.0 0.0 o.o 0.0 0.0

nr 100 0.0 0.0 0.0 o.o 0.0

nr 100 0.0 o.o a.o o.o o.o

nr 100; 1.2 3.8 4.2 5.4 SIULI

Hin 0.0 0.0 0.0 o.o 0.0

Max 3.6 5.4 zo.0 Z5.0 61.0

Lrg 0.0 0.1 0.1 0.3 0.8

sth 0.z 0.4 1.0 1.6 3.9

Sum 33.4 73.5 181.7 365.8 1096.0)

<] B

Column "Buildings_destroved_100" Buildings_destroved_100 = Builldings_100_year*y_100vear v
Kich ban 5 nam 10 nam 25 nam 50 nam 100 nam
Chu Ki 1&p lai 5 10 25 50 100
Xac suat hang nam

= 0.2 0.1 0.04 0.02 0.01
()
Kha nang tén thuon
g V_S5years V_10years V_25years V_50years V_100years
(trung binh) - - - - -
S6 luwgng nha sap dé
rong 2P 33 74 192 375 1096
EV*A)
Rui ro hang nam
ang 7 7 8 7 11

(R = P*V*A)

0,25
0,2
K
W 0,15
=]
)
Q
g 01
X \
" \0\.
0

0 500 1000

Thiét hai nha ctra

1500

Pudng cong rui ro G lut

Puong
—— cong rai
roliiut

Hay xem Dudng cong rui ro I{i lut, ta cé thé dé dang suy ludn réng sau bién cd cé chu ki 13p lai 25 ndm

(xac sudt = 0.04), mdi mot sb gia nhd cla chu ki 13p lai, tao ra mdt s6 gia thiét hai 16n.

PE so sanh rui ro do Béng d&t va Lii lut, hdy xem vi du cac bién c8 c6 chu ki 18p lai 1a 50 ndm. Céc thiét
hai do dong dat I6n hon 20 lan nhitng thiét hai do I{ lut gay ra.
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Anh hudng
i Table “Flood_risk_build I ] cua khaN lli Table “Flood _risk_| =1al =l

File Edit Columns Records Wiew File Edit Columns Records Wiew Help nang de b| File Edit Columns Records Wiew

Help ) A Help

=~ — Ex i X | &2 ¢ k|« « @] tonthuong

BRRX| S | 5l BERX[&E ! e

-
-
| | o — | |
§ VIII collapse max :l ?j 1 Buildings destroyed SDD ﬂ -@ Buildings 50 year B'ﬁ
nr 149 154[— nr 10 o] =
10 ]

nr_z61 152 o a nr_100 0

ne 219 130 e 10y o Gia thiet nr_100 o

nr_ 169 106 | nr 100 o/ kha nang nr_ 100 o

- Min o) = P

Win o= — r =Y t8n thugng  ([xin o =l
Hax 154 ~Jatax zg
vy 7 Ay o =1 vy o

StD 13 ath z StD \ 2

Sum (asas Sum 375 Sum @-
K L ; 4 » I »
average of values in column: VI collapse Double click ko change column properties of Buildin Awverage of values in column: Buildings_100,

Diéu quan trong la cha y su anh hudng tinh cho kha ndng tén thugng ma trong cdc trudng hgp nay né
lam gidm céac thiét hai, s& dua ra mot k&t qua thuc t& hdn. Khéng tinh d&n kha ndng tén thuong ban st
dung gia tri 1, va ban sé& giai thiét rang cac tdoa nha bi pha hdy hoan toan va may man thay day chi diéu
kién tbi té nhat.

Budc 4: Tinh toan rui ro hang nam va dudng cong rui ro doi véi truct I6
dat

G6 cac cong thurc trén Landslide_results_buildings:

Déi vdi chu ki ldp lai 100 nam:

B_loss_100_high:= 0.1672*vuln* Nr_Buildings_high
B_loss_100_moderate:= 0.005739628*vuln®* Nr_Buildings_moderate
B_loss_100_low:= 0.00000537*vuln* Nr_Buildings_low
B_loss_100:=B_loss_100_high+B_loss_100_moderate+B_loss_100_low
DEi vdi chu ki I1dp lai 200 ndm:

B_loss_200_high:= 0.2575*vuln* Nr_Buildings_high
B_loss 200 _moderate:= 0.134536362*vuln®* Nr_Buildings_moderate
B_loss_200_low:= 0.00000859*vuln* Nr_Buildings_low

B_loss _200:=B_loss_200_high+B_loss_200_moderate+B_loss_200_low
Déi vdi chu ki lap lai 300 nam;

B_loss_300_high:= 0.3319 *vuln* Nr_Buildings_high
B_loss_300_moderate:= 0.293138227*vuln* Nr_Buildings_moderate
B_loss_300_low:= 0.00000954*vuln* Nr_Buildings_low

B_loss_300:=B_loss_300_high+B_loss_300_moderate+B_loss_300_low
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D6i vdi chu ki 13p lai 400 ndm:

B_loss_400_high:= 0.3739*vuln* Nr_Buildings_high

B_loss_400_moderate:= 0.552257869*vuln* Nr_Buildings_moderate

B_loss_400_low:= 0.00001014*vuln* Nr_Buildings_low

B_loss_400:=B_loss_400__

high+B_loss_400_moderat

e+B_loss_400_low
PE téng téc tha tuc tinh toan, Description |

ban c6 th& chay tap lénh [EEH » i =@M S| F|
Landslide_loss dua ra dudi ddy | Seipt | Parameters | Defaut Values |

va cho ra cac két qua tuong tu [REM this is & script for calculstion building losses for landslides

=3 Script "Landslide_loss™ - ILWIS

File Edit Wiew Help

=1oix|

FEM Each line contains a calculation in the table Landslide_results_buildings

FEM first we calculate for the 50 vear return period

T abcalc Landslide_reszults_buildings B_lozs_50_high:= 0.07T81 *vuln* Nr_Buildings_high
T abcalz Landslide_results buildings B_loss_50_moderate:= 0.000007 31%wuln™ Nr_Buildings_moderate
T abcalz Landslide_results_buildings B_lozs_50_lowe:= 0.000000B80*wuln® Mi_Buildings_low

Tabcalc Landslide_results_buildings B_loss_50:=B_loss 50 high+B_loss_50_moderate+B_loss 50_low
FEM now we calculate for the 100 vear return period

T abcalc Landslide_reszults_buildings B_lozs_100_high:= 0167 2% vuln® Nr_Buildings_high

T abcalz Landslide_results_buildings B_loss_100_moderate:= 0.005739628%uln* Nr_Buildings_moderate
T abcalz Landslide_results_buildings B_lozs_100_low:= 0.00000537wuln Nr_Buildings_low

FEM now we calculate for the 200 vear return period

T abcalz Landslide_results_buildings B_lozs_200_high:= 0.2575*wuln® Nr_Buildings_high

T abcalz Landslide_results_buildings B_loss_200_moderate:= 0.1 34536 3625 vuln* Nr_Buildings_moderate
T abcalc Landslide_results_buildings B_loss_200_low:= 000000859 uln® Ni_Buildings_low

FEM now we calculate for the 300 vear return period

T abcalz Landslide_results_buildings B_lozs_300_high:= 0.3319 *wulr® Mr_Buildings_high

T abcalz Landslide_results_buildings B_loss_300_moderate:= 0.293138227*vuln* Nr_Buildings_moderate
T abcalc Landslide_results_buildings B_loss_300_low:= 000000954 uln* Ni_Buildings_low

FEM now we calculate for the 400 vear return period

T abcalz Landslide_results_buildings B_lozs_400_high:= 0.373%%wuln® Nr_Buildings_high

T abcalz Landslide_results_buildings B_loss_400_moderate:= 0.552257 365" vuln* Nr_Buildings_moderate
T abcalc Landslide_results buildings B_loss_ 400 low:= 00000707 4%wuln Ni_Buildings_low

Tabcalc Landslide_results_buildings B_loss_400:=B_loss_400_high+B_loss_400_moderate+B _loss_400_low

Tabcalc Landslide_results_buildings B_loss_100:=B_loss_100_high+B_loss_100_moderate+B _loss_100_low

Tabcalc Landslide_results buildings B_loss_200:=B_loss_200_high+EB_loss 200 moderate+E_loss 200_low

Tabcalc Landslide_results_buildings B_loss_300:=B_loss_300_high+B_loss_300_moderate+B _loss_300_law

£

El
4
R . o . ~ Kha nang ” Thiét
Icéhpulla(il ?ha:‘; lejaa; kr)m(gggSl;?atm dé bi tn | Lugng gia tri hgi]/ll%tp RLSE
T thudng ; ban
P, P. vV A (Ps*V*A)
0.0181 Vuln Nr B high 13.14
50 0.02 0.00000131 Vuln Nr B _mod 0.0033 13
0.00000060 Vuln Nr B  low 0.0003
0.1672 Vuln Nr B high | 121,3830
100 0.01 0.005739628 Vuln Nr B _mod 35,1520 157
0.00000537 Vuln Nr_B low 0,0376
0.2575 Vuln Nr B high | 186,9390
200 0.005 0.134536362 Vuln Nr B _mod | 823,9800 1011
0.00000859 Vuln Nr_B low 0,0709
0.3319 Vuln Nr_B_high | 240,9520
300 0.00333 | 0.293138228 Vuln Nr B mod | 1795,3540 2036
0.00000954 Vuln Nr B low 0,0802
0.3739 Vuln Nr_B_high | 271,4430
400 0.0025 0.552257869 Vuln Nr B mod | 3382,3580 3654
0.00001014 Vuln Nr B low 0,0840
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50 100 200 300 400 n&m
AEIE EULTE t(hpec)’ Iref grem 0.02 0.01 0.005 0.0033 0.0025
§
Cac thiét hai nha ctra
R 13 157 1011 2036 3654
Rui ro hang nam
s 0 2 7 9

So sanh rui ro do trugt I8 d&t véi cac dudng cong rui ro, ta c6 thé suy ludn dau la cao

0,0250

0,0200

0,0150 \\
0,0100

Thiét hai nha clra

Pudng cong rui ro trugt 16 dat

-
‘au Pudng cong i
ﬁ \ == rotrugtlédat
0,0050 “ — Log (deong tid)
\.\‘
0,0000
0 1000 2000 3000 4000

2)

Budc 5: Tinh toan rui ro hang nam doi vai tai bién ki thuat

Bai tap RiskCity 06M - 16

e R Kich ban 1: Kich ban 2:
File Edit Columns Records View Help K!Ch ban Chéy thu’ang Chéy ép |LrC
rEXSEt e[ DM tEp i 50 500
| ] P 12
r;r o Nr buildings sc]D.Nr buildingiﬁ! 56 ,nha Chiu énh 828 10843
nr_100 G 0 hudng
nr 100 u] u} A A >
nr_100 ] o= i](gfnsgpa)t hang 0,02 0,002
Min 0 o=~ 2
Mo &0 258_| Kha nang ton
S - = thuaong (trung 0.1 0.1
Surm azs 1uaqilll binh) (V)

Kl > S8 nha bi pha hay

d | v 82,8 1084,3
Rui ro cu thé
hang nam 1,656 2,1686
(R = P*V*A)




Bai tap RiskCity: Danh gia rui ro da tai bién

Rui ro ki thuat

0,025

0,02 \
W® 0,015 \
0,01

\ —¢— RUi ro ki thuat
0,005 \

0 500 1000 1500

Xac su

Thiét hai nha clra

Nhu ban c6 thé thdy tir bi€u d6, khéng thé tao mét dudng dong RuUi ro ki thudt bdi ta chi c6 hai
kich ban

Bi€u dd dudi day dua ra dudng cong rui ro tdng cdng véi dang rui ro cu thé. Ban c6 thé thdy
rui ro déng dat la cé lién quan nhiéu nhét, trong thuc t€ Budng cong rui ro téng cdng thudng
theo budng cong dong dat

0.2500
0.2000 F%
—e— RUi ro téng
0.1500 cOng
=@— RUi ro déng
dat
RUi ro 1T lut
0.1000 RUi ro trugt 13
= dat
RUi ro ki thuat
0.0500
0.0000
0 50000 100000 150000

D& c6 su so sanh t6t hon gilra rdi ro tdng cdng va cac dang rui ro khac, ta da s dung & day
mot phép kéo gian ddi vdi truc X va Y. Xem hinh dudi day
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0.0500
0.0450
0.0400
0.0350
0.0300
0.0250
0.0200
0.0150
0.0100
0.0050
0.0000

A\N

A

't

RUi ro téng
cong

RUi ro dong
dat

RUi ro 1T lut
RUi ro trugt 13
dat

RUi ro Ki thuat

b4

N

0 1000

2000 3000 4000 5000

Nhu da giai thich trudc db, noi cac gia tri cia kha ndng tdn thudng 1a 1 c6 nghia |a cac tdoa nha
hoan toan bi pha huy va khéng chi dirng lai & thiét hai. D& cai thién dudng cong rli ro dé cé
thé biét dudgc chi tiét hon vé kha ndng tén thuong cla tda nha ddi véi cac dang tai bién khac

DE& danh gia rui ro(dién tich dudi dudng cong), ta c6 thé bd sung mdt dudng xu hudng vao
bi€u dd va dua ra phuong tnh. Di én tich dudi dudng cong dudc cho bang viéc théng nhét

phuadng trinh cda ban than dudng cong.

XAac suat

Pudng cong rui ro téng céng

0.5000
0.4500

0.4000

0.3500

0.3000

0.2500
0.2000 ¢

0.1500
0.1000

0.0500

y = 3.996x061

0.0000

—_———
40000 80000 120000

Nha ctra bi pha hay

Budng cong rui
ro tdng cdng

dudng phudng
trinh xu hudng
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Bai tap RiskCity: Danh gia rui ro da tai bién

C6 thé danh gid rdi ro dudi dudng cong mot cach dé dang trong bang tinh, nhu excel. Trudc
hét ta dua mot vai vi du don gian dé hi€u phudng phap va sau do6 ta sé danh gia rdi ro tdng
cong dudi dudng cong ddi vdi dién tich cla RiskCity

Ta c6 thé danh gia dién tich dudi dudng cong trong hinh dudi day, dudc biéu dién béng phuong
trinh Y=f(x), dudc phan dinh bdng dudng vudng géc vdi truc X, di qua “a” va “b”. Ban c6 thé
chia dién tich véi “n” hinh chir nhét, v8i mét gia tri cd s& khdng ddi, va dd cao phu thubc vao
ham cla dudng cong. Dién tich tong cong dudi dudng cong, sé& Ia tong dién tich cia mdi mot
hinh chit nhat don 1&. Gid day chi con duy nhat mdt van dé 1a danh gid dién tich cia mdi mot
hinh don |é. R6 rang la, cang nhiéu hinh chir nhat, thi cac danh gid c6 d 6 chinh xac cang cao
(hay xem su khac biét gilra hai hinh dugi day).

-
]
1

s

v
- = LIl
- '"?Ii
e - r=
1!":'!3‘_]_'--" yiilf! =
a %1 2 b a x] w2 %3 b
=xl =Xn =xl =%

Khoang céach trén truc X dugc tinh badng Xn-XO0, trong dé “n” la s6 lugng hinh chi nhat ta s

dung dé€ tinh toan.

Chiéu dai cd s@ cua cac hinh chir nhat dugc tinh bang cach chia khoang bang s6 lugng hinh

chi nhat:
Ax = (Xn-X0)/n

Dién tich cGia hinh chit nhat dudc tinh bang phép nhén cd sé d6i véi chiéu cao cla cac hinh chit

nhat
Area = Ax*Y,

Trong d6, Y=Ff(x)

Vi du:

v 7
V4
=
D{r liéu xac dinh :/./
]
F(x) y=x3 A7
x0 1 Y=X3 T i
R4
n 20 —p—
~ Baitap RiskCity Ot a xl x2 x3 b
1 :xu 2=Xn
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Ta muobn sUf dung 20 hinh chif nhat dudi dudng cong.

MG moOt bang tinh trong excel va thanh 1ap mot bang dugc dua ra dudi day:
X values = X0+n Ax

Y values = X3

Single area = Y* Ax

Total area = Z Single area

So(:lrl],rgr;]ghg\tlnh Ki hidu X G|.5)1(tr! Gia tri Y Dlreigntéch
1 X0 1 1 0,05
2 X1 1,05 [1,157625|0,05788125
3 1,1 1,331 0,06655
4 1,15 |1,520875|0,07604375
5 1,2 1,728 0,0864
6 1,25 |1,953125|0,09765625
7 1,3 2,197 0,10985
8 1,35 |2,460375|0,12301875
9 1,4 2,744 0,1372
10 1,45 |[3,0486250,15243125
11 1,5 3,375 0,16875
12 1,55 |[3,723875(0,18619375
13 1,6 4,096 0,2048
14 1,65 [4,4921250,22460625
15 1,7 4,913 0,24565
16 1,75 |5,359375|0,26796875
17 1,8 5,832 0,2916
18 1,85 |6,331625|0,31658125
19 1,9 6,859 0,34295
20 Xn-1 1,95 |7,414875|0,37074375
b Sen | 2576875
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Hay kiém tra cac két qua cua ban

cling thé sir dung hinh chit nhat véi tam cua ching trén
dudng cong. Diéu nay sé dua ra phép udc tinh qua 1én cla
dién tich dugi dudng con rui ro (ngugc vdi cac tac déng
dua ra hinh chi¥ nhit dé xudt ) (opposite effect gives the
rectangle inscript).

Mot thu tuc t6 co6 thé dung diém trung binh cua hinh chit
nhat.

Thu tuc d6i v8i phuong phap st dung hinh chd nhét trung

binh dugc gidi thich dudi dat, va chu yéu la giong nhu yiEflx)
dudc dua trong vi du trude, chi thay déi gia tri X. o
—— —— a b
Glc’;l(tr! XK Gia tri Y DlﬁgntéCh
1 1,025 1,076890625 |0,05384453 | Trong bang nay, cac gia tri X la cac gia tri
1,05 1,075 1,242296875 0,06211484 | cla bai tap trudc. Diém trung binh (Xk)
1,1 1,125 1,423828125 |0,07119141 | cho trudc, d8i véi mbi mdt hinh chi nhat,
1,15 1,175 1,622234375 |0,08111172 béng gia tri X cong mot nira chiéu dai cg s6
1,2 | 1,225 | 1,838265625 |0,00191328| Xk = Xvalues + Ax/2
1,25 1,275 2,072671875 |0,10363359
1,3 1,325 2,326203125 0,11631016
1,35 1,375 2,599609375 |0,12998047
1,4 1,425 2,893640625 0,14468203
1,45 1,475 3,209046875 0,16045234
1,5 1,525 3,546578125 0,17732891
1,55 1,575 3,906984375 0,19534922
1,6 1,625 4,291015625 0,21455078
1,65 1,675 4,699421875 0,23497109
1,7 1,725 5,132953125 0,25664766
1,75 1,775 5,592359375 0,27961797
1,8 1,825 6,078390625 0,30391953
1,85 1,875 6,591796875 |0,32958984
1,9 1,925 7,133328125 0,35666641
1,95 1,975 7,703734375 0,38518672
Téng dién tich | 3,7490625

Bay gid nhu ban thdy rui ro cao hon rui to dudc tinh vdi hinh chii nhat véi dudng con I8n nhat

Panh gia dién tich dudi dudng cong cua khu vuc RiskCity.
Ta sé ap dung phudng phap vira dugc giai thich va cd sé trung binh cta hinh chif nhat noéi

riéng.

Nhu ban thdy, ham cua dudng cong la : Y = 3,996x-0,61, va ta st dung 100 hinh chitu nhat.
S dung cling thu tuc dugc giai thich & trén déi véi viéc danh gia dién tich dudi dudng cong
Th( tu cla viéc danh gia cac tham s6 la
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XNn-X0 = Ax - gia tri X > Xk - Gia tri Y - dién tich riéng > Dién tich téng cdng

Bai tap RiskCity 06M - 22

D liéu xac dinh Chu y: Trudc hét, ban hay
X max 113588 sra khodng ma ban muén
X min 33 dung, sau d6 ban cé thé danh
Xn-X0 113555 gia Ax. Diéu nay phu thudc
n 100 vao lua chon cla ban, nhung
Equation | Y=3,996x"-0,61 tai day, ta coi gia tri dugc cho
Ax 1135,55 trude.
H;]rrl]gtcau MEu X | Gia tri X Xk Gia tri Y D'ﬁgnt;h
1| X0 33 600,775 |0,0806513|91,5835579
2| X1 1168,55 1736,325|0,0422134|47,9354512
3| X2 2304,1 2871,875|0,0310559 | 35,2655585
4| X3 3439,65 4007,425|0,0253441 | 28,7795398
5].. 4575,2 5142,975|0,0217663 |24,7167263
6].. 5710,75 6278,525|0,0192722|21,8845987
7].. 6846,3 7414,075|0,0174137|19,7741119
8].. 7981,85 8549,625|0,0159639|18,1277553
9. 9117,4 9685,175|0,0147945|16,7998801
10| .. 10252,95| 10820,725| 0,013827| 15,701291
11 .. 11388,5| 11956,275|0,0130104|14,7740051
12 . 12524,05| 13091,825|0,0123099|13,9785339
13]. 13659,6| 14227,375|0,0117009 13,28696
14 . 14795,15| 15362,925|0,0111655|12,6789315
15]. 15930,7| 16498,475|0,0106902|12,1392267
16|. 17066,25| 17634,025|0,0102648|11,6562098
Etc... | ...
100 | Xn 112452,5|113020,225|0,0033052 | 3,75324123
T8g dién
tich 888,876272




Bai 4p 6T. Panh gia tobn that do céc tai
bi€n c6ng nghé.

Thoi gian dy kién: 3 gioy

D@ liéu: D liéu tir thw muc con :/exercise07

Muc dich: Trong bai tap nay ching ta sé danh gia nhirng rdi ro xay ra ngoai mot nha may cong
nghiép trong thanh pho str dung mot tap dir liéu khong gian da cung cap, v&i bai tap nay
kién thirc co ban clia danh gia rai ro cong nghé thu dwoc tlr ban thuyét trinh.

D lieu vao
Nhitng dif liéu sau dudc st dung trong bai tap nay.

Raster Céac khu nha cta thanh phd

table GOm cac thong tin thdng ké vé& s8 nha va s ngudi trong mdi
khu nha

File Script ma s& dugc st dung dé& tinh tdn thit do dong dat vdi
céac kich ban khac nhau

Raster anh d6é phan giai cao cla vung nghién clu.

Trong thanh phd, va hon nita la tinh rat nhay cam cua céc tai bié€n tu nhién (LG 1y, dong dat
va trugt 18) cling cé thé bj anh hudng bdi cac rii ro cdng nghé, xay ra bdi cac tai bién W
nhién hodc do mét tai nan céng nghiép.

Chu y c&n than, ban s& quan sat s& lugng cac vi tri v&i kho luu trif cac vat liéu nguy hiém dat
trong thanh phd, nam & gilta vung déng dan. Trong vung dat s dung c6 mdt I8p dudc goi
14 :Ind_hazardous (code: ind_h) chi ra: kho Iuu trif vat liéu nguy hiém cla nha may.

e M@ domain Landuse va kiém tra su c6 mét cua I18p nay.

e MG bang Mapping_units, va chon column/ Sort. Sép x€&p theo Column:
Pred_landuse. Tim cac units mapping co tén la Ind__hazardous.

e Bao nhiéu unit mapping c6 vat liéu nguy hiém?

De c6 thé hién thi nhitng vat liéu dé, trugc tién chang ta can tao mét ban d6 thudc tinh
clia ban d6 Mapping_units, va'sr dung cOt Pred__landuse.

e Chont Operations / Vector operations / Polygons / Attribute map. Chon ban do6
Mapping_units va c6t Pred_landuse, Tén ban do ra la Urban_landuse

e MdJ& New_high _res_image, Va thém vao ban do polygon Urban_landuse,
Nhung trong cac options hién thi Mask: Ind_hazardous.
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Nghién clru thir nghiém RiskCity: Danh gia tdn that do cac tai bién cong nghé

1. M6 hinh kich ban tai bién

Lac nay, bn biét dudc cac dia diém cla cac vi tri vdi vat liéu nguy hiém. Trong mapping unit
(nr_551) céng ty “RiskStorage” dugc xac dinh. Toa nha Ién luu trlf mot lugng I6n Pentae, mot
ch&t héa hoc dé chay nguy hiém cao, cung cdp cho nhiing users phia dudi dong séng. Toa
nha nay dugc xem la mai tai bi€én gay tai nan chinh (Major Accident Hazard- MAH) theo luat
cua RiskCity. Theo cac ghi ré vé landuse theo luat dinh khéng c6 khu céng nghiép MAH trong
gidi han thanh phG6. Tuy nhién, bdi vi cac xem xét vé kinh t€ x& hoi (viéc lam va kinh té),
RiskStorage dugc cho phép tiép tuc cac hoat ddng sau khi trién khai cac quan ly va nghiém
ngdt an toan ky thudt can thiét. D& hiu cac tinh chit hoa hoc cla Pentane, hdy xem phan
Material Safety Datasheet (MSDS) cla Pentane Annexed trong trudng hdp nghién clru nay.
Toda nha nay ding dudc yéu cau bdi cdc nhdm thuang mai khac nhau va mot két qua da trién
khai mdt sy cai td trong quan ly vdi su thay déi trong trach nhiém hoat déng cua nhiing
ngudi quan trong. Nhdn manh v& mic dd an toan cla thuc vit cin phai giam dé giam céc
chi phi.

Vao ngay 15/11 nam 2005,ldc 3h chiéu, mét hoat dong gidi cru mdt phucng tién giao
théng trong ving thuc vat (ma n6é khdong dugc phép trudc day), phuong tién da dam vao
lam v3 toan bo du‘dng ong ngam dudc sr dung cho van chuyen Pentan tir Kho chira. Anh
hudng clla vu ddm gdy nén mét ddm chady trong dudng 6ng va né bat dau lan tdi kho
chinh. MOt ngudi & ngoai vung dat da thdy dam chay & vung dat va & théng bao t i
Trung tam quan ly khan cdp céng nghiép (Industrial Emergency Manage ment Centre
(IEMC)) bang dién thoai. IEMC c6 mét hé thong GIS va toan bd dir liéu da yéu cau lam
mo6t phan tich khéng gian cla tai nan va dua ra mot quyét dinh phan hodi chinh xac
(cling dif liéu dudc cung cap trong thu muc RiskStorage). N6 cling dugc hiéu 1a, thdgi
gian d6 1a mét su thiac ép khin cdp bao gébm nhanh (dat biét trong vong 1 gid) va quyét
dinh chinh xac dudc dua ra nhanh chéng.

Vung nay dugc xem la mot diém trén ban do tai nan.

e M& anh New_high_res_image, va thém diém vao ban d6 Accident.

Hau qua cua cac tai nan céng nghé phu thudc vao s6 lugng cac yéu té bao gém ty nhién va
hoa hoc (céc thudc tinh héa hoc va vat ly), cac diéu kién Iuu trir (lam lanh hodc nén 4p
suat), cac diéu kién giai phong tu nhién (thong qua sy gay cla mot dudng 6ng hodc 10
thung cla thung chUa), cac diéu kién vé ap sudat. Tai nan dudc gia thich trong mot luya chon
tong thé c6 xac sudt cao cia mot POOL Fire, ma né bi gay nén khi mot chat gay chay Iong
gi6bng nhu Pentane tUr mot thiing chira va tiép xtc véi dam chdy. Tai bién dau tien tif mot
dam chdy la mét sy bung phat t8i sy blic xa nhiét. Tuy nhién, néu mot pool fire lan t8i kho
chura chinh, mot su kién du’dc goi la Boiling quwd Expandlng Vapor Explosmns (BLEVES) c6
thé xay ra véi cac hau qua rat nghiém trong. MOt BLEVES c6 thé bj gay nén khi ngon Itra tac
dong tai mot kho chu’a xang, va gay nen dam chay 16n. N6 cung tao nén mot qua cau Ifra I16n
va bao gdm cac dé gay khung khlep cla cac thung chira, véi cac phan s6 tang nhanh. Mac du,
su' nd dua dén mot ap luc gua cao can xem xét, nhitng anh hudng nguy hi€ém nhét bi gay nén
do cac birc xa nhiét, vi n6 chiu nhiét trong mot khoadng thdi gian.

L&y vi du nay nhu la mot su' xem xét, tai nan sau c6 thé 1a hdu qua cla céac kich ban dudc
xem xét bdi nhitng mau trong IEMC cho cac khoang cach phéan tich cia endpoint:

e Kich ban 1: Sy dut gay clia duGng 6ng Pentane gay ra bdi mot oto ddm vao mot van
gam dat bén canh dudng. Budng 6ng giadi phong Pentane tai 6ng day vdi ty 1€ thdp 10
phat va hinh thanh mot pool ma né lan t6i 1 cm chiéu sau. Pool gidi phédng dugc xem nhu
bat chay va chay sau 10 phut lan ra.

e Kich ban 2: M6t pool fire trong moét ving phu cén lan ra téi kho chfa Pentane va lam
kho d&y bdc chay dir doi tao nén mot “fireball” hodc BLEVE. 10% vu nd ra nhu la dam
may haoi nudc.

Nh{rng endpoint cho 2 kich ban da dudc tinh khi sr dung cac phudng tinh US Environment

Protection Agency (EPA) cho phan tich hdu qua dugc moé ta ¢ dudi day.
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Nghién cu th& nghiém RiskCity:Danh gia t8n that do cac tai bién cong nghé

Pool Fires

Phudng trinh EPA dudc dua trén cac nhan té cho du doan khoang cach tdi mot cap
d6 blrc xa nhiét ma c6 thé gay ra mdc d6 thirc hai gay nén dam chay tir mot su
nguy hiém 40-giay. Cap dd bilrc xa nhiét dudc tinh la 5,000 wat moi m2. Phuong
trinh cho danh gid khoang céach tir pool fires cua chat 1dng gay chay vai cac diém
nong trén nhiét d6 xung quanh la:

L 0.0001A
®1/'500011 (H, +C, (T, - T,))

X = khoang cach tdi 5 kilowat mdi m2 endpoint (m)
HC = D0 néng cla su dot chay cla chat 1dng gay chay (joles/kg)
HV = D6 néng cla su bbéc hai clua chat 1éng gay chay (joules/kg)
A = pool area (m2)
CP = Cobng sudt néng cua chat long (joules/kg-°K)
TB = Nhiét do sbéi cla chat ldng (°K)
TA = Nhiét d6 xung quanh (°K)
Boiling Liquid Expanding Vapor Explosion

Nhitng phuong trinh da s dung EPA dé danh giad tdc dong khoang cach tdi
BLEVEs:

22t RH W

5= 075
AT 3.42x10
=

i

Véi:

X = khoang cach tdi 5 kilowat mdi m2 endpoint (m)

R = Phan s6 blrc xa cla sic ndng cla su dot chay (cho la 0.4)
tA = Ap sudt van chuyén (cho la 1)

HC = s(fc néng cla su dot chay cua chat l1dng gay chay (joules/kg)

Wf = Khdi lugng cla chat gay chay trong fireball (kg)
t = Khoang thdi gian cla Fireball tinh bdng giay (Du dodn tir cac phuang tr inh
Wt < 30,000 % kg

t=0.45W Wf >

30,000 kg %
t=2.6W,

Tinh két qua theo cac khoang cach endpoint véi 2 kich ban trong Excel dua trén théng
tin & dua ra tru Gc:

Scenariol = .......... m
Scenario2 = ........... m
Cac bién nao quan trong nhat trong tinh toan nay, ching anh hudng tdi két qua ra sao?
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Nghién cfu th& nghiém RiskCity: Panh gia tén thit do céac tai bién cdng nghé

2. Tinh toan buffer va vung bi anh hudng

Trudc tién, ching ta sé tinh 2 viung buffer t&r mot vi tri tai nan, ma né xay ra trong 2
gia tri d4. D& c6 thé thuc hién dudc, chiing ta cin phai tinh khoang cach tir vi tri tai
nan. Khoang cach tinh toan la moét phép tinh raster va do d6 ban d6 Accident can dudc
raster hda trudc tién.

e Raster hod ban dod diém Accident st dung georeference Somewhere.

e chon Operations / Raster Operations / Distance Calculation. Chon ban d6
dau vao Accident, Va ban do két quad Distance_Accident. Chon pham vi
gia tri tir O t6i 1410 va do chinh xac la 1.

e MG ban d6 New_high_res_image va hién thi ban d6 két qua
Distance_accident Véi 75% transparency trén cung. Dam bao rang ban do

Distance_accident dugc hién thi trén cung, mat khac ban sé khéng nhin thay
noé.

LGc nay ban cé thé thdy viing dién tich sé& bi tac ddng trong kich ban 2. Khéng may man
vung dién tich khéng phai l1a mét dudng tron hoan toan, do khoang cach raster thuat toan
st dung trong ILWIS (xem ILWIS: va tim kiém Distance algorithm).

D& ¢6 thé tinh nhitng hdu qua cla 2 kich ban, chiing ta hay convert 2 buffer
khoang cach thanh 2 ban d6 I8p. Trudc tién, ching ta sé tao mot domain cho né.

e Tao mot I8p domain Accident_scenario, Va add vao 2 I8p :
scenariol va scenario2.

e Convert ban d6 khoang cach thanh ban do tai bién cho kich ban 1 s dung
cong thirc sau:

Scenario_1:=iff(Distance_accident<395,”scenariol”,”?”)
Chon domain: Accident_scenario
e Convert ban d6 khoang cach thanh ban do tai bién cho kich ban 2 s dung
cong thirc sau:

Scenario_2:=iff(Distance_accident<1410,”scenario2”,”?”)

Ldc nay, chdng ta biét nhitng viing bi anh hudng cho ca 2 kich ban, ching ta cé thé tinh
nhifng m&t mat du doan. Ching ta sé thuc hién bdng viéc ddnh gid nhitng ving dién tich cho
nhitng ki€u landuse khac nhau. Phudng phap dé lam la crossing ban dd kich ban vdi ban do
vé Urband_landuse, va trong dinh dang raster.

e Raster héa ban dé polygon Urban_landuse sUf dung georeference
Somewhere.

e Chon Operations / Raster Operations / Cross. Chon ban do
Urban_landuse dau tién, Va ban dé Scenario_1 th(r 2. Tén clia bang ra va
ban d6 ra la Damage_scenariol.

e Tié€n hanh gidéng hét vdi scenario 2.

e Udc tinh vung dién tich bi tdc ddng bdi 2 kich ban, va join cac két qua tir bang
landuse.
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Nghién cfu th nghiém RiskCity: Danh gia t8n that do cac tai bién céng nghé

3. Tinh toan s6 ngdi nha va s6 ngudi bji tac dong

Sé t6t hdn néu chung ta cing s € tinh toan s6 lugng cac ngdi nha va s6 ngudi bi tac
dong.

e Thiét k€ mot phudng phap cho tinh todn sé lugng cac toa nha trong khoang
cach anh hudng cho 2 kich ban.
e Cling tinh s6 lugng ngudi tai rdi ro trong kich ban ban ngay va ban dém.
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Bai tap 7a. Phan tich chi phi & Igi nhuan cho cac kich ban
giam thié€u rui ro.

D liéu:

Thdi gian du kién: 3 gid

dif liéu tUr thu muc phu :/exerciseQ7

Nhiém vu: Sau khi tinh toan mat mat du kié€n cho cac khoang thdi gian 13p lai khac
nhau, va rui ro trung binh hang ndm, gi& chiing ta c6 thé phan tich cac luva
chon khac nhau ma chinh quyén dia phugng phai lam d& giam bét rui ro,
bang cach dung phan tich chi phi/Igi nhuan cg ban.

Trong phan bai tap trudc, ching ta da tinh mat mat hang nam theo gia tri tién té (cho
cAc mat mat tryc ti€p vé nha clra va nhitng thf bén trong nha). Nhiftng mat mat nay
dudc tinh theo cac kich ban tai bién 10 lut, dong dat, trugt 16 va ky thuat xudt hién &
nhitng khoang thdi gian khac nhau. Bang dudi ddy dua ra téng két vé cac gia tri nay.
DAy sé la nén tang dé€ danh gia chi phi va Igi nhuén trong chuong nay.

Khoang thdi | Khd nang xay | Ngap lut Pong dat Trugt I3 Ky thuat

gian 1ap lai ra hang nam

MA&t mat truc tiép vé nha clfa dudc tinh ra tién theo € .10°

5 0.2 | 19.34

10 0.1 | 34.4

15 0.0667 8.493

25 0.04 | 100

35 0.0286 85.85

50 0.02 | 199 231.0 0.1519 44.96

60 0.0167 338.3

100 0.01 | 510 2.016

200 0.005 16.49

300 0.003 33.99

400 0.0025 61.93

500 0.002 249.3

e MG Exel va tao trong mot worksheet mét bang tuong tu nhu trén

e V& d0 thi dudng cong rui ro

e Ban c6 két luan gi vé cac kiéu tai bién dac trung? Cdi nao gdy ra mat mat
nang nén nhat?

Chinh quyén dia phudgng & RiskCity da lam mét nghién clfu va bao cao néu Ién cac van
dé kha thi sau day dé& giam thiéu rui ro. Bang dudi day chi ra mot s8 bién phap giam
thi€u rdi ro kha thi, bao gdbm ca chi s8 chung v& chi phi clua cac phuong phap nay.
Phan sau day, chung ta sé tinh toan mot s6 bién phap nay chi tiét han.



Bién phap Tinh toan anh hudng cua rui ro
L3 lut Di d&i nha clra trong ving tai bién 0 cd | Gidm thi€u 100% thiét hai trong vung i
khoang thdi gian Iap lai 10 nam trong khoang thdi gian 13p lai 10 nam
BON chan I{i Giam thi€u kha ndng Id lut clia vang trong
khoang thdi gian bang thdi gian 13p lai
Poéng dat B& sung thiét bj vé ddng dat Giam thiéu m&t mat khodng 40%
Trugt I3 Di tan khoi vung tai bién I6n Giam thiéu 100% mé&t mat trong vung dat
nay
Bién phéap 8n dinh sudn Giam thiéu rdi ro dén 90%
Ky thuat BG tri lai cong nghiép hda chat Giam thi€u 100% rui ro

Trong cac phan sip tdi, dau tién ching ta s& danh gia cac lua chon cho giam thiéu rui
ro 10 lut. Trudc hét, ching ta xem céac kich ban, xac dinh chiing s& giam thiéu rui ro
nhu thé& nao, sau dd tinh toan dén s6 tién dau tu vao cac bién phap giam thiéu rui ro
va cudi cting phan tich chi phi, Igi ich.

T4t nhién la van con nhiéu bién phap gidm thiéu rdi ro kha thi khac. N6i chung ban cé thé chia ra
Iam 2 loai bién phép cdng trinh va bién phap phi céng trinh. Bién phap giam thiéu rui ro cdng trinh
bao gom cac bién phap ky thuat va xay dung chdng chiu tai bi€n va bao vé cac coéng trinh va cd sé
ha tang bén trong. Bién phap nay dugc dinh lugng theo gia trj tién té. Bién phap giam thiéu rdi ro
phi céng trinh bao gébm cac hdp phan lién quan dén phan viang s dung dat, cdnh bao sém, nang
cao nhan thdc, phong chlng thién tai, thAm hoa v.v...

Phan.1 Giam thiéu rai ro 1{ lut

C6 2 kich ban trong giam thiéu rui ro 10 lut:

e Kich ban I bao gém viéc di chuyén cac ngdi nha trong vung [ | ut cé khoang thdi
gian 13p lai trong 10 nam (vd bao gobm ca béai ngap chu ky 2 nam va 5 nam). Cac
ngdi nha nay can dudc pha bd, chuyén dén viing mdi, cac ngéi nha mdi phai dudc
xay trén vung khéng co6 tai bi€n nao khac, cd sG ha tang can dudc xay dung lai, va
viing ngép c6 chu ky 10 ndm nay nén chuyén thanh khu vuc xanh (khu vuc céng
vién cé phuang tién gidi tri). Trong coi nghiém ngdt dé€ tranh khu vuc nay bi I&n
chiém trai phép cla “dan nhay du”. Diéu nay doi héi su cd cau cia nhém ... RUi ro
trong khu vuc trudgc day bi [T lut c6 chu ky Iap lai 10 nam de doa sé khéng con, do
la két qua cla bién phap giam thi€u tai bién nay. CaAc m&t mat du kién cho kich
ban I lut véi chu ky 13p lai 16n han 25 nam cd ban cling giébng nhu vay. Tuy nhién,
nhitng mat mat nay c¢ing th &p hdn, bdi vi mat mat do cac bi€n c6 c6 chu ky 25
nam ciing dudc giam thiéu tir kich ban nay.

e Kich ban 11 bao géom viéc xay dung cac hd chlra & thugng ngudn. Cac hd nay
dudc xay & ving thugng ngudn cla thanh phd, va khdng phai di chuy&n nha khoi
khu vuc. Tuy nhién, kénh dan nudc can dugc [dm ddy du va cac cay cau trong khu
vuc can dugc thuc hién mot s6 x(r ly ky thuat. Hé thong thoat [ va bo6n chan i
can dudc duy tri thudng xuyén. Bdn chin 10 sé& gidm thiéu mat mat do 1T lut. N6 sé&
gilt luu lugng nudc cho b ¢d chu ky 2 va 5 ndm, khi dé gidm thi€u rui ro xudng
bdng 0. VGi cac chl ky 13p lai khac, thiét hai s& gidm: mat mat cla Il chu ky 10
nam sé la mat mat do 0 chu ky 5 nam trong cing mot tinh trang; tudng tu mat
mat do I 25 nam sé thanh 10 ndm v.v...

D& lam phan tich chi phi-Igi nhuén cua cac bién phap gidm thiéu khac nhau. Ching ta

can so sanh ruli ro trung binh hang ndm hién nay vdi rdi ro trung binh hang ném trong




tudng lai cia 2 kich ban, d& xac dinh khdi lugng rdi ro gidm xuéng. Trong ban phia
dudi, mat mat do 1{ lut dugc chi ra cho vi tri hién nay.

.
e Danh gid giam thi€u m&t mat do I lut dua vao nhitng miéu ta & cac kich
ban dugc dua ra & trén, va viét cac gia tri vao trong bang dudgi day.

Thdi giandl quay Mat mat @o | | Kich ban gidm nhe | Kich ban giam nhe

lai (khong c6é hoat | mat mat do G | ut I | mat mat do IG lut 11
déng gidam nhe) | (theo € .10°) (theo € .10°)
(theo € .10°)

2 0 0 0

5 19.3 0 0

10 34.4 0 19.3

25 100 100 34.4

50 199 199 100

100 510 510 199

200 1134 1134 510

Tinh tong rai ro hang nam tu dudng cong rui ro

Budc dau tién trong phan tich chi phi-Igi nhudn 1a tinh tdng rui ro hang ndm cho inh
trang hién nay va su giam thiéu tdng rui ro hang ndm dudc dua ra trong cac kich ban
giam thiéu khac nhau. Téng rli ro hang ndm 1a tdng dién tich dudi dudng cong rui ro,
trong d6 truc X thé hién méat mat (theo gia tri tién t&) va truc Y thé hién kha ndng xuit
hién hang ndm. Cac diém trén dudng cong thé hién su’ mat mat k&t hgp vdi cac chu ky
I3p lai d&€ thuc hién mot phan tich (vd cac chu ky I8p lai dugc liét ké trong bang &
trén). Cé 2 phuong phap d6 hoa dé tinh toan tdng dién tich dudi dudng cong. Pau tién
chung ta sé xem qua 2 phudng phap nay.

Phuong phap 1: phucdng phap tam giac va chir nhat

Dién tich dudi dudng cong dudc chia ra thanh cac tam giac, ndi cac dudng thang gilra
2 diém trong dudng cong va su khac nhau & truc X 1a su khac nhau gilta cAc m&t mat
cla 2 kich ban. Truc Y cla tam giac la su khac nhau vé kha nang xay ra gilra 2 kich
ban. Phan con lai cla dudng cong la cac hinh chit nhat, nhu trong do thi va bang dugi
day.
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Rectangle A: (0.2%19.3)

Rectangle B: (0.1%19.3)

Rectangle C: (0.04*65.6)

Rectangle D: (0.02*99)

Phan Chu ky | Kha Mat mat | Khoang | Khoang | Tam TU Truc | Chir
1ap lai nang (theo € | cach cach giac Y nhat
xay ra | .10%) trucY truc X | (theo € (theo €
hang (theo €| .10%) .10%)
nam .10%)
2 0.5 0
A 0.3 19.3 2.895 0.2 3.86
5 0.2 19.3
B 0.1 15.1 0.755 0.1 1.51
10 0.1 34.4
C 0.06 65.6 1.968 0.04 2.624
25 0.04 100
D 0.02 99 99 0.02 1.90
50 0.02 199
E 0.01 311 1.555 0.01 3.11
100 0.01 510
F 0.005 624 1.56 0.005 3.12
200 0.005 1134 9.723 16.204
25.927

[

DPay la rii ro hang nam, bang
cach I8y téng cua cac tam giac
va hinh vuéng trong do thi




Phucong phap 2: Phuong phap t& giac don gian.
Trong phudgng phap nay chidng ta ddgn gian hoéa dé thi thanh cac ch{r nhat, trong dé
truc Y la su khac nhau gilra 2 kich ban lién ti€p, va truc X la mat mat trung binh gilta 2
bi€n c6 mat mat lién ti€p. Xem do thi va bang Exel dudi day
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Rectangle D: 0.01*((199+510)/2)

Rectangle A: 0.3*((19.3+0)/2)=0.3*9.56

Rectangle B: 0.1*((19.3+34.4)/2)

Rectangle C: 0.06*((34.4+100)/2)

Rectangle D: 0.02*((100+199)/2)
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Rectangle E: 0.008*((510+3003)/2)

Phan Chu Ky | Kha nang | Mat mat | Khoang | Trung Mat mat
1ap lai xay ra hang | (theo € | cach binh (theo €
nam .10%) truc Y truc X .10%)
2 0.5 0
A 0.3 9.65 2.895
5 0.2 19.3
B 0.1 26.85 2.685
10 0.1 34.4
C 0.06 67.2 4.032
25 0.04 100
D 0.02 149.5 2.99
50 0.02 199
E 0.01 354.5 3.545
100 0.01 510
F 0.005 822 4.11
200 0.005 1134
G 0.004333 | 1317 5.707
1500 0.0006667 1500
25.964




Chuing ta da biét 2 phucng phap, gid cé thé bat dau tinh toan ching trong Exel

&

¢ MG Exel va tao trong worksheet mot bang giéng véGi bang trong phuang
phdp dau tién. Tinh téng mat mat hang ndm

e Sau do6, trong workbook tuong tu, tao mdt worksheet khac va tinh téng
mat mat hang nam nhung dung phuong phéap th( 2.

Vi ¢6 su bién thién I8n trong d6 thi mat mat va kha nang xay ra, nén ding lam tron s6
nhiéu. Ban c6 thé mudn thay ddi dai gia tri cua truc X va giam né mot chut.

Gig thi chang ta da tinh toan mat mat hang nam cho tnh trang hién nay, va chang ta
cling cd thé tinh toan gidm thiéu t&ng mat mat hang ndm cho 2 kich ban.

e Tinh toan trong Exel theo cach tudng tu nhu da tinh vdi rui ro hang nam
trung binh cho Kich ban I va Kich ban 11 (xem trong bang ma ban da ty
dién trudc dady vé mat mat cua 2 kich ban véi 2 chu ky 13p lai khac nhau)

e Tinh toan lugng rui ro giam dudc, so sanh Kich ban I va Kich ban 11 vdi
rdi ro trung binh hang nam thuc t€ hién nay. Dién vao bang dudi

Rai ro hang nam trung
binh (theo € .10°)

Giam thi€u rai ro hang
nam (theo € .10°)

Trinh trang hién nay

Kich ban 1

Kich ban 2

&

e V& 3 d6 thi dudng cong rui ro trong mdt biéu @b trong Excel

Gid chlng ta da tinh dugc Igi nhudn bang vdi lugng rui ro giam dudc.




Tinh toan chi phi dau tu
Sau khi tinh dugc sb lugng rli ro giam thiéu dua trén cd sd cla 2 kich ban, ching ta
gi& c6 thé tinh toan Igi ich. Ldi nhuén chinh bang Iugng rli ro gidm thiéu dugc.

Tuy nhién, 2 kich ban giam thiéu rui ro con lién quand &n cac chi phi nhat dinh. Bang
dudi ddy sé& chi ra chi phi dau tu d€ thuc hién 2 kich ban.

Cac hoat dong | Tinh toan nhu | Gia tri tiéu | Gia tri
cu thé thé& nao chuén
Kich ban 1 Mua lai khu vuc | S6 ngdi nha X gia | Gia dat chung trén | A
nha clra ¢6 s& hitu | dat chung mot ngbéi nha =
tv nhan trong 15000
vung 1T lut
Pha d3 cac ngbi | S6 ngdi nha nha X | Chi phi pha dd | B
nha trong vung i | chi phi pha d& | chung =
lut c6 chu ky 2,5 | chung 1000/ngdi nha
va 10 ndm
Tim ki€m manh | S6 ngdi nha X chi | Chi phi chung cho | C
d&t mdi (vung dé€ | phi chung cho | manh d&t trén
tai dinh cu) manh dat trén | mét ngdi nha =
mot ngdi nha 10000
Xay nha cho | S6 ngdi nha X chi | Chi phi di dgi|D
nhitng ngudi di dgi | phi di ddi trung binh =
khoi vang 1T lut 50.000/ngbi nha
Sy thich ng cla | Dién tich tinh theo | Chi phi thich Ung | F
cac khu vuc tai | hecta X chi phi | chung/m? = 20
dinh cu thich Ung
chung/hecta
Kich ban 2 Xay dung bon | Chi phi udc tinh | 10.000.000
ngan I{ clia nha thau
T\hIChA Ung cua C!’u pI'1| u;dc tinh | 10.000.000 25.000.000
long séng cua nha thau
Thich U'ng ctia cdu | Chi phi udc tinh | 5.000.000
cla nha thau

Véi kich ban 2, chi phi dau tu cho phugng dn gidm thiéu rui ro 1a tudng déi don gian.
Hoat dong gidm nhe rui ro bao gdbm ca cac céng viéc vé xay dung cong trinh, vadugc
nha thau tinh toan va s6 tién dau tu 1én dén 25.000.000. Con kich ban 1 bao gdm viéc
di d&i mdt s6 ngdi nha trong viing co tai bién ngdp lut cao nhat, ching ta van can phai
tinh toan cac hdp phan mot cach cu thé.

Néu ban khéng quan tdm nhiéu dén tinh toan chi phi dau tu cho viéc di dgi nha clra va su thich nghi
cla ving mdi ban c6 thé bd qua bai nay nay va chuyé&n dén phan tiép theo

DE tinh toan céac chi phi t&r phdn A d&€n D § bang trén, dau tién ban can biét s lugng
ng6i nha trong vang i cé chu k y 13p lai 10 nam. V&i phan D ban can phai biét dién
tich ctia ving ngap |G 10 nam la bao nhiéu.

&

e Ban c¢6 thé tim thay s6 lugng ngdi nha ndm trong viing 10 c6 chu ky 1&p lai
10 ndm bang céach giao ban d6 Flood_10_year véi ban d6 Building_map.




e Ban c6 thé tinh dugc dién tich viing ngép chu ky 10 ndm bang céach raster
héa ban dd Flood_10_year va sau d6 tinh biéu dd.

e Viét céac gia tri trong bang bén dudi va tinh toan chi phi cho cac hgp phan
khac nhau trong kich ban 1
e Tinh toan tdng s& tién dau tu trong kich ban 1

Kich ban 1 SO lugng nha | Dién tich | Chi phi chung | Chi phi (theo
vung la (theo €) €.10%

mmgolo|w| >

Téng sb tién
dau tu

Quan trong:

Chiing ta chi dang xem xét khia canh kinh té€ cla viéc thuc hién kich ban 1. Con nhiéu
khia canh kinh té-xa hodi: cac cdng dong séng trong khu vuc dé sé khéng bang long
vdi viéc di doi. Ho c6 nhitng mdi rang budc lich st v8i nci ho séng, ndi ho sinh ra va
I16n Ién, v.v... Nhitng khia canh khéng thé tinh todn dugc nay ciling can phai dua vao
trong nghién ctu nhu la khia canh hoan toan kinh té

Cho nhirng ngud@i sif dung ILWIS nang cao:

Cho nhifrng ngugi dung ILWIS kinh nghié@m: Tinh toan s6 nha bi pha huy.

e S0 lugng nha da tinh c6 mot sai sét: né bao gom ca nhitng ngdi nha da bi
thién tai nam 1998 pha huy. Tim cach loai tr&r nhirng ng6i nha nay. Meo: sU
dung ki€u st dung dit Vac_damaged d€ ddu nhitng ngéi nha khong ton tai.

e Nhiing ngdi nha ndm trong khu vuc 1i c6 chu ky 10 ndm khdéng chi c6 toan
nha & ma con c6 nhiéu kiéu st dung khac. Ban c6 th& mudn cai tién cach
tinh toan chi phi pha d& va xay dung lai do su khac biét v& chi phi cia mdi
ngdi nha dua trén kiéu st dung dat khac nhau.

e Dién tich clia viing c6 tai bién I lut chu ky 10 nam cling bao gém ca dién
tich s6ng hién nay. Tim cach loai bé khu vuc sdng hién nay.




Phan tich chi phi - Igi nhuan

Sau khi tinh toan giam thi€u rui ro (Igi ich) va chi phi dau tu cla 2 kich ban I lut, gid
chuing ta c6 thé tiép tuc danh gia chi phi/lgi ich. Bang sau day chi ra cac chi phi clia 2

kich ban.
Chi phi: chi phi dau tu cho | Lgi ich: Giam thiéu rdi ro hang
m®oi kich ban nam

Kich ban 1 50.000.000 8.762.000

Kich ban 2 25.000.000 16.189.500

Chi phi duy tri va chi phi hoat dong
Mdi kich ban déu doi hdi nhitng su dau tu dai han.

e Kich ban 1 doi hoi béd may td chlic cua dia phudng phai ki€m soat su 1&n
chi€m béat hgp phap cua cac hé gia dinh trong cac khu vuc cé muc do tai bién
cao. NO ding can co chi phi cho nhan vién, van pbng va thi ét bi, chi phi nay
tang Ién theo thgi gian do tién ludng va sy lam phat tang Ién. Chi phi hang
nam dugc tinh vao khoang 250.000. Chiing ta nén coi cac chi phi nay sé tang
thém 5% mdi n&m.

e Kich ban 2 ciling doi hai chi phi duy tri va chi phi hoat ddng. Do bén ngan I bi
Idng dong tram tich. Hang nam, tram tich clia bdn phai dugc nao vét bdng céac
thi€t bi hang nang. Hé thdng tiéu thoat ding ¢ an phai slra chua lién tuc. Chi
phi cho duy tridu gc tinh khoang 500.000 trong 1 nam. @ing ta cling coi chi
phi nay sé& tiing 5% mdi ndm. Xem bang bén dusi.

Thgi gian dau tu

Thdi gian dau tu xay dung clia 2 kich ban d&u khoéng thé hoan thanh trong vong 1
ndm. N6 kéo dai trong vai ndm, J cac cong do an khéng thé tién hanh trong ciing mot
ltc.

e Viéc di d@i cac ngbi nha kha kho khan. Chinh quyén dia phuong can mua lai
dat thudc s@ hitu clia cac hé dan, nhung ho sé khong dong y, va sé xay ra
nhiéu kién cdo nén mat rat nhiéu thdi gian. Vi thé chang ta coi viéc di doi
toan b0 cac ngbi nha phai mat khoang 10 nam. Chi phi dau tu vi thé cling kéo
dai theo giai doan nay.

e Cong viéc k¥ thuat cong trinh & kich ban 2 s& mat it thdi gian hon. Nhung van
phi mat khoang 3 nam.

Lgi nhudn sé& chi bat dau cé khi qua trinhd du tu xay dung hoan thanh. Vdi kich ban 1
thi bat dau t& ndm th& 11 con kich ban 2 1a ndm thir 4.

Tudi tho cla du an

Tudi tho cla kich ban 2 khoang 40 ndm. Sau d6 cbng tinh s& bi hu hong va can phai
xay dung lai. V6i kich ban di ddi, rat khé xac dinh dudc tudi tho, nhung ching ta ding
cho vao khoang 40 nam.

Mbi du an clia mot tudi tho xac dinh, trong khoang thdi gian dé thi cin hoan lai tién (gia tri)
da dau tu cho du an. B6n ngéan Iii cé thé tén tai khoang 40 ndm. Di nhién khoang thdi gian
nay thi khéng thé ap dung véi kich ban 1: su di ddi tir viing rui ro 1T lut cao




Bang: Chi phi clia Kich ban Giam thiéu Rui

ro L{ lut (tinh theo € .10°)

Nam Chi phi dau tu cho | Chi phi hoat dong | Chi phi dau tu | Chi phi bdo duGng va
kich ban |_F (theo | cla chinh quy&n d& | cho kich ban Il_F | duy tri hoat déng
€ .10 kifm  soat (theo € .10°%) hang ndm cua kich

chiém ban 11

1 10% cla 50 = 5 0.250 33% cla 25 0

2 10% cua 50 = 5 0.250 + 5% 33% cla 25 0

3 10% cla 50 = 5 0.263+ 5% 33% cla 25 0

4 10% cua 50 = 5 0.276+ 5% 0 0.5

5 10% cla 50 = 5 0.289+ 5% 0 0.500+ 5%

6 10% cua 50 = 5 0.304+ 5% 0 0.525+ 5%

7 10% cua 50 = 5 0.319+ 5% 0 0.551+ 5%

8 10% cla 50 = 5 0.335+ 5% 0 0.579+ 5%

9 10% cua 50 = 5 0.352+ 5% 0 0.608+ 5%

10 10% cla 50 = 5 0.369+ 5% 0 0.638+ 5%

11 0 0.388+ 5% 0 0.670+ 5%

12-40 0 V.V... 0 V.V...

Gig chdng ta sé dat rdi ro dugc ngan chan trong mét nam vao trong mot bang cluing

v@i chi phi va tinh toan Igi nhuan trong 40 nam.

Flood Mitigation Scenario 1

9.02

ear

risk reduction

coooooooo

i B.762
8762
8.762
B.762
8762
8.762
8762
8762
8.762
8762
8.762
B.762
8762
8.762
8762
8.762
8762
8.762
8762
8762
8.762
8762
8.762
8762
8.762
8762
8762
8.762
8762
8.762

CoococoococoooocoOO0oCOoOoO0oO0O000000 000 00MmM MGt Gt g,

invest costs Maintenance |incre henefits

025 525
0.263
0276
0.2a9
0304
0318
0335
0352
0.368
0363

-5.263
5276
-5.289
-5.304
-5.319
45355
-5.352
-5.389
-5.388
0.407
0423
0.449
0.471
0495

8.355
8334
8.313
§.291
82657
0.520
0546
0573
0802
0632
0663
(0.696
0731
0.768
0806
0.847
0883
0933
0860
1029
1.080

8.242
8216
8.189
8.160
8.130
8.099
§.066
8.031
7.994
7956
7.915
7.873
7.629
7.782
7.733
7.682

Tao trong Excel mot bang mdi dat
tén la Flood Mitigation Scenario |
(xem hinh bén trai)

Cét 1: Year (bat dau tir 1 dén 40
nam)

CoOt 2: Risk Reduction (vd rui ro
dudc ngan chan, hoac Igi ich)

CoOt 3: Invest cost (chi phi dau
tu) cho kich ban giam thiéu rui ro
COt 4: Maintenance

Cot 5: Incremental Benefits
Nhap cac gia tri va tinh toan Igi
nhuan gia tang

1135
1191
1251
1313
1379
1.448
1520
1596
1676

7.627
7.671
7811
7.449
7.383
7.314
7.242
7166
7.086

Gia tri hién tai rong
Chung ta can phai nhd rang lugng tién giéng nhau nhung trong tuong lai sé€ it gia tri
han hién tai. Vi thé chiing ta can tinh toan gia tri hién tai rong (NPV).




Gia tri hién tai rong (NPV) tinh toan gia tri hién tai rong clla mot nha dau tu bdng céach sir
dung ti 1€ chiét khau va chuoi tién chi phi trong tudng lai (gia tri am) va s6 tién thu dugc
hay thu nhap (gia tri ducng)

n

valu

= (1+rate)
Rate: la ti 1& chiét khdu trén khoang thdi gian clla mot giai doan
Value 1 value 2 ... 13 “d8i s6” thé& hién chi phi va thu nhap.
NPV = Igi nhuan va chi phi da chiét khau theo ti 1€ chiét khau.
Vi du dudc dua ra dudi day

A B
1 | D@t liéu M6 ta
2 | 8% Ti 18 chiét khu hang ndm. N6 thé hién ti 1& lam phat ho3c lai sudt dau tu
canh tranh
3 | -40.000 Chi phi dau tu ban dau
4 | 8.000 Tién 1ai nam dau tién
5 | 9.200 Tién 1ai nam tha 2
6 | 10.000 Tién 1ai nam thd 3
7 12.000 Tién 1ai nam thd 4
8 | 14.500 Tién 1ai nam tha 5
Coéng thirc Mo ta (két qua)
=NPV (A2,A4:A8)+A3 Gia tri hién tai rong clia ddi tugng dau tu (1922,06)
=NPV(A2,A4:A8, -9000)+A3 | Gia tri hién tai rong clia ddi tugng dau tu, cd thua 10 trong 6 nam la 9000
(-3749,47)
&

e Trong worksheet bén phai cla bang dudi goi l1a 6 NPV (gia tri hién tai rong)

e Trong 6 bén canh co tén Interest rate (lai suat) (giong nhu la ti 1€ chi€t khdu) va
nhap gia tri: 10%.

e Trong Exel: nhap vao 6 “NPV” va chon Insert Funtion; chon Financial
Functions.

e Chon: NPV

e HOp Function Arguments md ra (xem hinh dugi);

¢ O Interest Rate chon 10%

e O value 1: chon toan b6 c¢ot Igi nhudn gia tdng; bat dau tir nam th& nhat d&€n ndm
40.

. : ' Interest rate
0.25 5.2 -£3.10

1 1] 5 10%
2 0 5 0.263 -5 263|IRR

3 1] 5 0.276 -5.276 9%

4 1] ] 0.289 -5.289

5 1] 5 0.304 -5.304

B 1] 5 0.319 -5.319

i 1] 5 0.335 -5.335




Function Arguments x| -
Py Y . e ’ 7y 2 "~ -
Rate | =- e Lap lai cach tinh NPV, nhung vdi ti Ié chiét
= | al= khau/ lai sudt 1a 5 va 20%
Valuezl =
Returns thz net present value of an invastment based on a dlscou:t rate and a seties of M
Fu ts (negat lues) and (posit lues). N N r A
Ukure payments (negative values) andincome (positive values; N NPV con la s6 du’o’ng khong?
Rates: is the rate of discount aver the length of ane petiod. ° Ban nghT réng Internal rate Of return (Ch'l’ 36
A - N N 10
Farmula result = nOI hoan) Ia g| H

Help on this Function Cancel |

Internal rate of return (chi s6 ndi hoan)
Gid chang ta tinh chi s6 n6i hoan. Chi s6 ndi hoan la ti Ié chiét khau/ lai suat khi
NPV=0.

e Trong Excel: Nhdp vao Insert Function va chon Financial functions.

e Chon: IRR

e HOp Function Arguments md ra;

e DPoc thém file help

e Trong 6 values: chon toan bd cot Igi nhuén gia tdng; bat dau tir ndm tha
nhat dén nam th 40.

¢ Nhap vao OK

Kich ban Ii lut khac
Gid ta so sanh gia tri NPV va IRR vdi cac kich ban giam thiéu rli ro khac nhau.

e L3p lai cdc budc lam véi Kich ban giam thiéu I lut 2. Viét k&t qua vao bang
bén dudi.

¢ Nhd rdng kich ban gidm thi€u 1T lut 11 cling ¢ chi phi bdo dugng va hoat
ddng nén phai I8y Igi nhuén trr di d€ ma tinh toan Igi nhuén gia tang.

Kich ban giam | NPV khi ldi | NPV khi lai | NPV khi lai | IRR
thi€u rai ro 1 sult 5% sudt 10% sudt 20%o
Kich ban giam | €34.56 €3.10 €15.58 9%
thi€u 1
Kich ban giam | €195.80 €91.16 €27.32 42%
thiéu 11
&

Cau hoi:

Kich ban giam thi€u nao ma ban sé& khuyén chinh quyén dia phuong
thu'c hién?




Phan.2 Giam thiéu rui ro déng dat

Tuong tu véi cac kich ban giam thiéu rui ro [l lut c6 thé coi mot s kich ban lién quan
dé&n cac bién phap gidm thiu rui ro déng dat. Tuy nhién, kha ndng gidam thiéu rui ro
déng dat r&t thdp. Cac ngdi nha mdi can dudgc thiét k& thich hgp d€ chdng chiu dong
d&t. Nhiéu viéc trong nang cao nhan thic, dién tap tinh hudng va cac hoat déng phong
chéng thién tai khac cling cé thé lam dugc.

Su trang bi thiét bi chdng ddng dat 1a mot trong nhitng lua chon cho viéc giam thiéu
rdi ro cong trinh clia cac céng trinh hién nay. Sy trang bj thiét bi ch6ng déng dat
khong phai la phuong an kha thi cac tat cd cac ngdi nha vi né rat ton kém va mat
nhiéu thgi gian. Phudng an nay chi dugc 4p dung cho nhirng tdoa nha quan trong (nhu
trudng hoc va bénh vién).

Tuy nhién, trong bai tdp nay, ching ta s& tim hiéu gidm thiéu rui ro kinh t&. Vi vy
chang ta sé ddn gidn hda, va coi nhu ti€n hanh trang bi thiét bi chéng dong dat
cho 100 ng6i nha trong 1 nam la diéu kha thi. Cac ng6i nha dudc trang bi sé la
nhirng ngdi nha cé dd rdi ro ddng dat cao nhat. TuGi tho cla cac bién phap nay dudc
tinh todn la 40 nam. Chi phi dau tu khoang 10000 trén 1 ngb6i nha. Tdc la chi phi la
100*10000 = 1 triéu trén 1 nam.

Existing sistuation
Part F{et.um Annugl. Losses (in €, 10E6) -\"—a}us .}(-ams triangle (in € 10E6) v -a)u.s- rectangle
pariod Probahiliy interval | interval probahili
2 0,5 i
iy 0,3 3 0,2 0,6
5 0,2 3
B 0,132333 3,493 0,066667 0,3662
15 0,066666667 8,433
C 0,038095| 77,357 0028571  2,2102
33 0,028571429 835,85
n] 0,008571 145,15 0,02 2,903
50 0,02 231
E 0,002333 1073 0,01e6667| 1,788333
6l 0,01l6666667 338,3
F 0,011667 4361,7 0,005 23,3085
200 0,005 5000 30,28382143 31,17623
£1,46005

M&t mat trung binh hang m & 61,46 triéu. S8 lugng ngdi nha cé kha ndng sap dd
trong cac kich ban khac nhau dugc tinh toan trong cac bai tap trudc day, va dudc thé
hién & dudi day.

Kich ban VI VI \VARD IX

Chu ky lap lai 15 35 50 60

Kha ndng hang ning (P) 0.067 0.28571 | 0.02 0.016667
SO lugng nha bi anh hudng (A) 1323 4850 8945 10991

Danh gia sy tac déng lam giam rdi ro hang nam trong 100 ngdi nha, chang téi cho rang rdi ro dugc
gidm thiéu khodng 1% trong 1 ndm (x&p xi 1% mdi ndm clia 10991 ngdi nha trong nhém 1X).

&

e Lam theo cac budc tudng tu nhu da mo ta trong cac kich ban 1 lut (xem
thém vi du & trang ti€p theo




Lo i - o

= s o—m —w s s
M b 0 k3 — O 0

NPV

Interest rate

0.343 1 0 -0.657 £4.75 20%
0652 1 0.000 -0.318(IRR
1.018 1 0.000 0018 51%
1.320 1 0.000 0.350
1.679 1 0.000 0679
2 005 1 0.000 1.005
2328 1 0.000 1.328
2647 1 0.000 1.647
2.963 1 0.000 1.963
3277 1 0.000 2277
3.586 1 0.000 2586
3893 1 0.000 2893
4197 1 0.000 3197
4,498 1 0.000 3.498
4,795 1 0.000 3.795
&
e Viét két qua vao bang bén dudi
Kich ban | NPV khi 1di | NPV khi lai | NPV khi lai| IRR
giam thi€u | suat l1a 5% suat la 10%o suat la 20%o
rii ro dong
dat
Kich ban
giam nhe

Cho ngudi dung ILWIS nang cao:

Cho ngu@i stf dung ILWIS cé kinh nghiém: tinh s6 lugng nha bi pha huay.
e Mdlc dd gidm thiéu rdi ro hang ndm 1% nhd c6 su trang bi thiét bj chéng
dbng dat trong 100 ng6i nha trong 1 nam, di nhién la da dudc dan gian
héa. Suy nghi cdch khac trong dé ban cé thé cai tién cac tinh toan giam
thiéu rui ro.
e Diéu tha vi § day 13 gidm thiéu rui ro c6 thé thay déi theo thdi gian. Khia
canh nao khac cé thé thay déi theo thdi gian va ching dudc két hgp thé nao
trong tinh toan rdi ro.




Phan.3 Giam thiéu rui ro trugt 16 dat va tai bi€n cong nghé
RUi ro trugt 16 thdp hon nhiéu so vdi cac ki€u tai bién khac. MOt phan vi thuc t&€ tham
hoa trugt 18 tir ndm 1998 & pha h Uy s6 nha ndm trong ving tai bién trugt 16 cao
nhat. Bang dudi day chi ra cac gia tri clia rui ro trugt 18.

Existing situation

Part Return | Annual Losses Y-axis X-axis interval Triangle ¥-axis from 0 Rectangle
Period Probability {in€ .10 3) interval (in€ .10 3) {in€ .10 3) {in€ .10 3)

2 0.500 0

i 0,300 0,000 0,000 0.z 0.0a0
& 0.20o0 0

B 0.120 3.037 0.273 0.0z 0.061
50 0.0z20 3.037

[ 0.010 17.123 0.085 0.01 0.171
100 0.010 20,16

B 0.005 62.270 0.156 0.005 0.211
200 0.005 82,43

E .00z 28,770 0.025 0.003333333 0.099
300 0.0o03 112.2

F 0001 42,600 o.018 0.0025 0,107

400 0.0032 154.0 0.557 0.749

1.3062317 (in€ .103)

Giam nhe trugt 13 la viéc kha thi & nhitng vang tia bién trugt I§ cao. N6 bao gom
nhitng céng trinh 1am 6n dinh sudn, nhu 1a sy tiéu nudc & sudn, tudng chdn. Tudi tho
cla cong trinh &n dinh sudn khéng thé hon 16 ndm. Va phai bdo dudng hang nam.

&

e Chon mdt hodc 2 phuong phap thich hgp trong gidm thiéu rui ro trugt 13.
Tinh to&n giam thiéu rui ro/rli ro tranh dudc cho cdc phuong phap, cling
nhu chi phi dau tu va bao du8ng bang cach s dung cac budc tueng tu duge
dua ra cho céac kich ban I lut. Viét két qua vao bang bén dudi.

Kich ban | NPV khi Iai | NPV khi lai | NPV khi 1&i | IRR
giam thi€u rai | suat 1a 5% sudt la 10%6 sudt la 20%

ro truct 16

Kich ban

giam nhe

Kich ban

giam nhe

R& rang, Iuva chon t8t nhdt cho gidm thi€u rui ro k¥ thudt la di ddi cac nghanh céng
nghiép nguy hiém khoi dia diém dé& xay ra Id lut hién nay.

&

e Tinh giam thi€u rui ro/rui ro trdnh dudc cho viéc di ddi cdng nghiép héa hoc,
cling nhu chi phi dau tu va bao dudng bang st dung cac budc tusng tu dugc
dua ra cho cac kich ban I lut. Viét két qua vao bang.




Bai tap 7b: Théng tin rai ro trong cong tac phong chong &
*'ng pho khan cép

Tha@i gian du kién: 3 gid

Dir liéu D{ liéu tUr thu muc phu :/exercise07a

Nhiém vu: Muc dich cua bai tdp nay la gitp ban s dung théng tin rdi ro ma ban da tao ra
trong bai tip trudc cho phong chéng tinh trang khén cdp. Ching ta s& mé phdng
mot tinh trang khan c8p dién ra & RiskCity. Ban s& lam viéc theo nhém nhu 13
phong théng tin dia Iy cla chinh quyén dia phuong va ban phai cung cép cho ho
thong tin d& phan (ng lai tinh trang khén cép.

Gidi thiéu vé bai tap moé phéng

Phong théng tind ja ly clda chinh quyén dia phuong trong RiskCity phu trach viéc thu
thap va xu ly thoéng tin khéng gian madude s dung trong giai doan phong chéng tinh
trang khan c8p d€ cung c8p day du théng tin cho viéc ngudi quyét dinh d& phan (ng
véi tham hoa. Ban c6 cd s dif liéu GIS va ban truy cap lién tuc dén bang la ngi ban
nhan cac bao céo lién tuc vé tinh trang ma ban phai dGi phdé. Ban cling sé nhan dugc
cac tin nhdn yéu ciu nhitng théng tin cu thé tlr nhém quan ly vé tinh trang khan cép
cua chinh quyén dia phuong & RiskCity.

Ban lap 1 d6i gom 3 ngudi lam viéc cling nhau. Ly tudng nhat 1a nhém bao gém nhitng
ngudi dudc lua chon tir cac chd dé khac nhau (dong dat, 10 lut va trugt 18) trong phan
tai bién clia khéa hoc It nhadt mdt ngudi trong nhém cé thé st dung ILWIS kha t6t. Cac
thanh vién trong nhém cé nhitng nhiém vu nhu sau:

e Thanh vién 1: Ngudi |1ap k& hoach. Ngudi I1ap ké hoach doc va giai thich cac
tin nhan nhan dudc lién quan tdm dén tinh hinh. Ngugi nay cling nhéan tin nhan
tir ngudi quan ly tinh trang kh&n cdp & RiskCity khi hoi v& cac théng tin cu thé.
Ngudi 1ap k& hoach si dung nhitng théng tin c6 dugc va Iap cac nhiém vy dé
ti€n hanh phan tich (@nhién ph ai cong tac chat ché vdi ngugi phan tich va
ngudi truyén tin).

e Thanh vién 2: Ngudi phan tich. La ngugi chi yéu lién quan dén cac phan
tich GIS, dua trén nhitng yéu cau cla ngudi 1ap ké hoach. Thanh vién nay sé
cung cap thong tin cho ngugi truyén tin.

e Thanh vién 3: Ngudi truyén tin. Ngudi nay cé trach nhiém chuén bj cac bao
cdo nhd tra I8i cac cau héi dudc ngudi quan ly tinh trang khan cdp dit ra, co
thé yéu cdu cung c8p ca cac ban dd théng tin trong bao céo. Cac bao céo phai
dudgc gui mail d&n dia chi e-mail cu thé trong 1 thdi diém.

Trach nhiém cua ban quan ly gdm 2 phan trong bai tap mé phong:

e MOt trong cac thanh vién ban quan ly sé danh gia cac bao cdo dudc céac
nhom dua ra trong thdi gian thuc té€, va truyén dat lai khi thdng tin bi mat.

e Hai thanh vién khac s& s&n sang hd trg trong khi mé phdng béng cach dua
ra cac ggi y vé cach giai quyé&t cac van dé GIS cu thé.



Dir liéu dau vao

Khu vuc nghién cltu dugc moé phdng s dung mét lugng 16n dif liéu, lién quan dén tai
bi€n, yéu té chiu rdi ro va mat mat dugc doan trudc cho tai bién dong dat, 10 lut, truct
I1&. DI liéu nay mod phong vi tri thuc té€ ndi ban khéng bién khi nao va cai gidang x ay
ra, va vi thé tat ca thong tin cé dugc déu hitu dung.

Bang dudi day dua ra mot danh sach cac dif liéu quan trong nhéat

Tén Kiéu Mé ta
Y&u t6 chiu rui ro
Mapping_units Raster Céc 16 nha trong thanh phd. Cac bang kem theo chua thong tin

thong ké chung vé sb lugng ngdi nha va ngugi trong mdt 16 nha

Building_map_1998

Ban do raster

Ban db nha trong thanh phd thé hién tinh trang sau tham hoa
1998. Bang kém theo chlra thong tin vé: s dung dat, s6 lugng
tdng, khéng gian san, kiéu nha, mat d6 dan s6 ngay va dém
trong céac toa nha & RiskCity

Dir liéu dong dat

Seismic_risk Bang Bang dudgc lién két vdi ban d6 Mapping_units, chlfa mat mat
vé nha va ngudi du kién trong dong dat vdi dai cudng do tir VI
dén IX (Cudng ddé Mercalli da chinh sira)

Earthquakes_country Diém Ban d6 cac diém déng dat va bang kém theo vdi thong tin dong
dat trudc day.

Dir liéu 10 lut

Flood_risk Bang Bang dudc lién két véi ban d6 Mapping_units, chlfa mat mat
vé nha va ngudi du kién trongll | ut cé chu ky lap Ilai
5,10,25,50 va 100 nam.

Flood_O5year_to Polygon Céac ban do6 polygon md hinh hoaill ut c6 chu ky Iap lai

Flood_100year 5,10,25,50 va 100 nam

Flood_10y, flood_50y va | Raster Ban d6 raster do sau muc nudc véi chu ky Idp lai 10,50 va 100

Flood_ 100y nam

Dir liéu trugt 18

Landslide_risk Bang Bang dugc lién két vGi ban d6 Mapping_units, chfa nha va
ngudi trong ving tai bi€n trugt 16 cao, trung binh va thap

Landslide_susceptibility Raster Ban do6 raster vé do nhay cam trugt 1&

Landslide_ 1D

Ban do polygon

Ban do liét ké trugt 18 cé bang chira thong tin trugt 13 lién quan

Dir liéu rui ro ky thuat

Technological_risk

Bang dudc lién két vGi ban d6 Mapping_units, chfa nha va
ngudi trong cac viing gan vdi céng nghiép nguy hiém chinh

Main_industry Piém Ban dd diém c6 vi tri khu vuc cdng nghiép quan trong cua
RiskCity

D liéu khac

High_res_image Raster Anh phan giai cao ctia khu vuc nghién cliu

Country_anaglyph Raster Ban db Iap thé toan bd quéc gia

City_center Piém Vi tri RiskCity trong qudc gia

Dir liéu thgi gian thuc

Rainfall_data

DI liéu lugng mua hang ngay trong nhitng khoang thdi gian
thudng xuyén trong sudi trong qua trinh mé phdng

Bao cao tinh hinh

Ngudi tham gia s€ nhan cac cép nhat thudng xuyén vé tinh
trang khan cép

Yéu cau théng tin

Doi sé nhan yéu cau théng tin tr nhitng ngudi quan ly tinh
trang khan cép lién quan dén théng tin




Chudn bi cho qua trinh mé phéng

Théng tin
pixel

MOt trong
nhifng céng cu
guan trong dé
truy van théng
tin 1a clra sd
Pixel
Information.
Ban c6 thé mé
va thém céc I6p
dir liéu quan
trong nhat va
gill clra sd
“always on top”
(luén & trén
cung) trong
sult qua trinh
mé phong

Nhu cac ban biét rang sé& c6 mot bi€n c6 xay ra trong quéa trinh mé phdng, nhung
khong biét la diéu gi va khi nao, tot nhat la st dung thdi gian trude khi ban nhan bat
clr tin nha&n nao ti€p tuc lam quen vdi cac dif liéu. B di liéu quan trong nhét 1a ban
do cac ngbi nha, goi la Building_map_1998.

&

e M3 High_res_image va thém ban do segment Building_map_1998.

e MG thong tin pixel, va thém cac ban do6: Building_map_1998,
Mapping_units, Wards, Landslide_susceptibility, Slope va cac ban do
can thiét khac. Chon Options, Always on Top.

e D& clra s6 nay mad trong subt qua trinh md phdng. N6 cho phép ban tra clu
d{ liéu nhanh chéng.

Trong khi ban van con thdi gian, quan trong nhat dé nhan ra cac trung tam tinh
trang khan c8p chinh. Ban c6 thé tim cac tda nha va sd ngudi lién quan dén tram clu
hoa, don canh sat va bénh vién.

&

e M3 domain Landuse va kiém tra tén va ma

e MG bang Building_map_1998 va tao c0t sr dung cong thlc sau day:

Emergency:=iff((landuse="ins_p")or(landuse="ins_f")or(landuse="in

s_h'"),landuse,?)

e Hién thj ban d6 raster Building_map_1998 vdi thudc tinh Emergency ma
ban mdi tao. Chong ban d6 segment Building_map_1998.

e Kiém tra vi tri cac tram cu hda, bénh vién, d6n canh sat.

Nhan biét thong tin ma ban nhén trong tin nhdn va théng tin khoa
hoc trén bang.




Kich ban: hiéu &'ng Domino: dong dat-trugt I6-1i lut

Giai thich vé bai tap vao sang th{ ba trong hodc sau khi néi chuyén vé ngudi Nooc-mang. Yéu cau moi
ngudi thanh 1&p cdc nhdm ba ngudi véi 2 may tinh. Mot d€ phan tich GIS va mét dé truyén tin s dung
bang hodc/va email. Cac tin nhan cho sinh vién s& dudc luu trén bang, mdi cai c6 thdi gian mé (dugc
nhac dén trong kich ban). Cau tra I8i cua sinh vién nén s dung digital dropbox (?) hodc théng qua
email (vd to DGIM@itc.nl)

B&t ddu: 13.45 Lap nhém va cac nhom ty sap xEp thanh vién.

Tin nhan 13.55

Bao cao hang ngay cua Vién Khi tugng

Bao cdo lugng mua hém qua la 40 mm. Clung véi lugng mua ngay hém kia (30 mm) va du béo thdgi
ti€t h6m nay (mua) lam cho mudc bao dong I lut va trugt I8 tang thém.

Tin nhan 14.00

Bao céo 1 cuia Vién Pia Chan Qudc Gia

MGt tran dong dong dat cd do 16n cép 6 xudt hién vao hoi 13.57 theo giG dia phudng. Tam chan & vi
tri:

Vi d6: 13° 56’ 51.53” N

Kinh dd: 87° 20’ 51.93" W

Chua cé bat clr thong tin nao vé thiét hai do dong dat gay ra.

Tin nhdn 14.05

Yéu ciu 1 tif Trung tdm Quan Ly Tinh Trang Kh@n Cép RiskCity (RCEMR)

Xin hay cung cdp cho chuing tdi thong tin vé khodng cach tir trdn dong dat dén RiskCity. Tran dong dat
cach day bao nhiéu km? GUi két qua cang sém cang t6t cho ching téi bang email.

Gdi y: st dung ban dbd 1ap thé qudc gia, chdng diém City_center, tim vi tri trdn déng dat. Do khoang
cach bang cach st dung nut do khoang cach trong thanh codng cu & clra s& ban do

Tin nhan 14.16

Bao céo 2 cua Vién Pia Chan Qudc Gia

Mang Iugi chuyén ddéng cla Vién DPija Chdn Qudc Gia do dudc mot tran ddng dat vira xay ra trong
RiskCity. Cudng d6 cao nhat do dudc trong dai 0.5-1 Herz (1-2 gidy). Cac toa nha bi anh hudng Ién
nhat trong dgt dong dat nay la cac tdoa nha cao tir 10 dén 20 tang.

Tin nhan 14.20

Yéu cau 2 tif Trung tadm Quan Ly Tinh Trang Khan Cap RiskCity (RCEMR)

Xin hdy cung cép cho chiing toi théng tin vé s6 tda nha cao tir 10 dén 20 tang trong RiskCity? Ching
ndm & nhitng khu vuc nao cla thanh phd?

Ggi y: sr dung théng tin vé sb lugng cac tang trong bang Building_map_1998. Thong tin vé
khu vuc cé thé tim trong ban d6 Wards.
Kiém tra sach hudng dan trang 4-20 vé anh hudng clia dong dat 1én cac toa nha.

Tra 18i:

Trong bang Building_map_1998 tinh:

High_rise:=iff(Nr_floors_class=">_10_Floors",landuse,?)

Tao mOt ban do6 thudc tinh cla cot high_rise

Chdng véi ban dd polygon Wards, va s dung Pixel Information (théng tin pixel) d&€ doc cac khu vuc:
Kabul (1), Enschede (4), Brazaville (1), Montevideo (1) va Santo Domingo (2)


mailto:DGIM@itc.nl�

Tin nhan 14.30

Bao céao 1 tir Cuc Piéu Tra Pia Chat Quodc Gia

Trén déng dat da tao ra mot diém trugt 18 16n & khu vuc tam chén. Bién cd trudt I8 dudc mdt nhém
phéng vién ghi lai trén may bay truc thdng khi bay qua day. Doan phim v& bién c6 c6 thé tai vé tir ...

Tin nhan 14.40

Yéu cau 3 tr Trung tdm Quan Ly Tinh Trang Khan Cap RiskCity (RCEMR)

Xin hay cung c8p cho ching t6i théng tin vé ki€u nha clra trong RiskCity ma c6 10 dén 20 tang? Cé
bao nhiéu nguGi trong cac tdoa nha nay?

Ggi y: sr dung théng tin vé sb lugng tang trong bang Building_map_1998 va vé so lugng
ngudi vao ban ngay. Tinh c0t chi ra s6 ngusi néu toa nha cao han 10 tang.

Tra I0i
Trong bang Building_map_1998 tinh:

People:=iff(Nr_floors_class=">_10_Floors",Persons_day,0)
SUr dung 6 vuéng thdng ké dé€ thdy s ngudi: 2344

Tin nhén 14.50

Bao céo 2 tirf Cuc Piéu Tra Pia Chat Qudc Gia

VEt trugt 16n trong khu vuc tam chan dudng nhu da chan dong con séng chinh chady qua RiskCity. Bién
c6 nay dudc cac phéng vién ghi lai trén may bay truc thang khi bay qua day. Doan phim vé bién cd co
thé tai vé tir ...

Tin nhan 15.00

Bao cdo 1 tif Phong Canh Sat RiskCity

Hai tda nha cao tang & RiskCity da sap do ddng d&t. Chang ndm trong Khu vuc Montevideo va Kabul.
Chudng t6i khéng xac dinh dugc s6 ngudi cé kha nang bi thuong.

Tin nhan 15.05

Yéu ciu 4 tif Trung tdm Quan Ly Tinh Trang Kh&n Cap RiskCity (RCEMR)

Xin hdy cung cép cho chang toi théng tin vé cac ngdi nha da sép trong khu vuc Kabul va Montevideo?
Ma hiéu cla ching la gi? C6 bao nhiéu ngr &i trong 2 ngdi nha nay? Ching thudc kiéu gi? Chang ta cé
dé chd trong bénh vién khong khi gid st rdng c6 50% s& ngudi trong 2 tdoa nha can diéu tri, trong cac
bénh vién s6 lugng giuvdng bénh bang ¥4 s6 ngudi lam trong bénh vién.

Gdi y: Hién thi cdt cac ngdi nha cao ting tir bang Building_map_1998 ma ban da tinh trudc day.
St dung Pixel Information dé& loc thdng tin cia 2 ngdi nha nay. Tim bénh vién ghi trong bang
Building_map_1998 (sap x&p theo s dung dat va cuén xudng). Tim cac théng tin yéu cau.

Tra I0i:

Montevideo building: B_13371, khach san v@i t6i da 113 ngudi

Kabul building: B_06071, van phong v@i t6i da 408 ngudi

C6 1 bénh vién v8i 2771 ngudi: ¥ 1a 693 ngudi. Bénh vién nay chi du cung cdp chd & muic do thap.

Tin nhdn 15.15

Bao céo 1 tif Phong Thuy Van RiskCity

C6 sy suy giam manh dong nudc & con song chdy qua RiskCity. Chang téi khong biét nguyén nhan tai
sao.



Tin nhan 15.20

Bao céo 1 tir Phong Chira Chay RiskCity

Ng6i nha cao tang & khu vuc Montevideo bi sdp dan dén chady va dang lan rdng ra xung quanh. Chiing
tdi nghi nén di tan cac khu nha ndm trong vong ban kinh 100m tU tda nha bj sép.

Tin nhan 15.25

Yéu ciu 5 tf Trung tdm Quan Ly Tinh Trang Kh@n Cép RiskCity (RCEMR)

Xin hay cung c8p cho chung téi théng tin vé& cac 16 nha (don vi ban d6) ndm ké sat véi khu nha bj sép.
Cé bao nhiéu ngugi séng trong dé?

Ggi y: trong bang Building_map_1998 tao mot cbt chi chlfa cach s dung dat clia ngdi nha bi sap
(str dung cong thirc: Collapsed:=iff(%K="B_13371",Landuse,?). Tao mot ban do6 thudc tinh b tir
cdt nay. S dung chuong trinh khoang cach (Operations, Raster, Distance) dé tinh toan ban d6
khoang céach, va s dung gia tri tir 0 déns 100 vGi d6 chinh xac l1a 1. Tén ban d6 dau ra la:
distance_collapsed

Hién thi ban @6, va thém ban d6 segment Building_map_1998. S{r dung Pixel Information vdi
Mapping_uints d€ doc s8 lugng ngdi nha.

Tra I10i: khoang 42 ngdi nha can di dgi.

Tin nhan 15.35

Bao cao 3 tir Cuc Piéu Tra Pia Chat Qudc Gia

Céi hd dang sau con dap dudc tao ra do vu trugt 16 8 khu vuc tdm chdn dang réng ra nhanh chéng do
lwgng mua I8n cta nhitng ngay hém trude. N6 1a méi nguy hiém rat nghiém trong vi con dép cé thé v
va tao ra mdt trén Il xuyén ra RiskCity. Poan phim vé bién c8 cé thé dudgc tai vé tir ...

Tin nhan 15.45

Yéu cau 6 tif Trung tam Quan Ly Tinh Trang Khan Cap RiskCity (RCEMR)

Chung tdi lo ngai réng con dap do trugt 1§ c6 thé v& tung va nhu thé mot dot |10 cd thé di qua RiskCity.
Vi vay chuing toi dang xem xét cé nén di tdn nhitng ngudi trong vung c6 kha nang |G lut hay khéng.

Co bao nhiéu ngudi dang s6ng trong ving c6 kha nang bi 10 lut vao ban dém? Va cé bao nhiéu ngudi
chiing ta c6 thé di tan bay gid? Chang tdi gia sur dgt IT lut cé thé tuong ducng vdéi bién cd 10 lut 50
nam.

Ggi y: giao ban do raster Flood_50year v@i ban do building_map_1998. Tao mo6t bang xuat ra
Flood_building_50. Ghép vdi bang Building_map_1998 va doc trong cét Persons_night. Lam
tugng tu véi Persons_day. Doc 6 thdng ké dé€ biét tdng s8

Tra I8i: Ban ngay:
Budi dém:

Tin nhan 16.00
Yéu cau 7 tif Trung tam Quan Ly Tinh Trang Khan Cap RiskCity (RCEMR)
Chuang té6i mudn biét t6ng thiét hai vé kinh t€ 1a bao nhiéu néu tran I3 thuc su xay ra.

Gdi y: Lién két bang Multihazard losses vGi ban d6 Mapping_units. Giao ban do raster
Flood_50year vdi ban do building_map_1998. Tao mdt bang dau ra Flood_building_100.
Ghép vdi bang Building_map_1998 va doc trong cét Persons_night. Lam tugng tu vdi
Persons_day. Doc 6 thdng ké dé biét téng sb




Tin nhan 16.30

Bao cao 4 tir Cuc Piéu Tra Pia Chat Qudc Gia

Quan db6i da pha thanh céng cond &p, va do vay da ngdn can dugc cai hd déng sau con dap tich nudc
quéa nhidu dén ndi gay ra v dap.

Tin nhdn 16.45

Yéu ciu 8 tf Trung tdm Quan Ly Tinh Trang Kh@n Cép RiskCity (RCEMR)

Hién nay chung tdi da kiém soat tinh hinh. Chiing tdi s& ha mirc d6 bdo déng, va chidng tbi cdm dn ban
vé nhiing thoéng tin ban da cung cdp. Chdc mot ngay tét lanh!



	Exercise 01
	Mô Hình Số Độ Cao (Digital Elevation Model) : thuật ngữ chung chó các bản đố độ cao dạng số.
	DSM = Digital Surface Model, thể hiện độ cao của các vật thể nằm trên địa hình như nhà cửa và cây cối.
	Lọc ảnh (Filtering): Lọc là một kỹ thuật xử lý ảnh, cho phép ứng dụng lên những bản đồ có bề mặt liên tục như các DEM. Lọc ảnh là một ma trận lẻ di chuyển khắp bản đồ và áp dụng một hàm nào đố lên pixel  mà nó tính toán. (v.d bộ lọc avg3x3 tính toán 9...
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	Pixel Information  :
	Cửa sổ thông tin pixel là công cụ rất dễ sử dụng nó cho phép bạn đọc nhiều kiểu thông tin cùng một lúc, cả dữ liệu không gian cũng như dữ liệu thuộc tính được liên kết. Cửa sổ thông tin pixel đuợc mở từ biểu tượng ở màn hình chính. Chọn Options. Alway...

	Exercise 02
	Exercise 03.3FA
	Exercise 03F1
	Exercise 03F2
	Hình 2: Phần 1.2 thành lập tổ hợp màu giả trận lụt trung bình

	Exercise 03.3.C
	Exercise 03L2
	Exercise 03L1
	Exercise 03E
	Exercise 03V
	Exercise 04a
	Exercise 04b
	Exercise 04c
	Exercise 05
	Exercise 06F
	Exercise 06L
	Exercise 06E
	Exercise 06M
	Bước 2: Tính toán rủi ro hàng năm và đường cong rủi ro đối với tai biến đjia chấn
	Bước 3: Tính toán rủi ro hàng năm và đường cong rủi ro đối với lũ lụt
	Bước 4: Tính toán rủi ro hàng năm và đường cong rủi ro đối với trượt lở đất
	Bước 5: Tính toán rủi ro hàng năm đối với tai biến kĩ thuật
	Đánh giá diện tích dưới đường cong của khu vực RiskCity.

	Exercise 06T
	Exercise 07

