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Something being observed for us...?

Envisat

Aura/Aqua/Lef

v )

SPOT 4,5

o7

@ Orbview 2, 3

Toms-EP


http://jda.jaxa.jp/jda/p4_download_e.php?mode=level&f_id=3001&time=N&genre=4&category=4001&mission=4002

Overview: Problems
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= What can GEONETCast Toolbox contribute

= Developments in EO for Water

= Changes and repercussions for the water sector
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“\/* The way forward..
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Near real time data over Africa recorded
every 15 minute

~ - Global near real time satellite coverage from geostationary meteorological
4 platforms (1 to 5 km resolution; time frequency: 30’-1 hr; 15 min for MSG)
- Nicely positioned above the Equator
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http://www.itc.nl/GEONETCast-General-Information

Cloud cover / rainfall

Every 15 minutes another image is animated -> 96 / day




Vegetation Monitoring from Space

Vegetation development monitoring
over Large River Basins (Lake Chad).



(WACMOS) Soll Moisture Dynamics over Turkey

AMSR-E Soil Moisture in m3m-3 (VUA product)
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RAINFALL OVER SOUTHERN AFRICA
(23 JANUARY 2013)
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CBERS-2 CCD, Irrigation development




Earth Observation for Africa

= Satellite data is available but:

I » Problem 1: How to get it?

= Problem 2: How to analyse?

= Problem 3: Linking to existing spatial models?

@
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NEEDED:

& " Open & fast access to: - R
* EO & in situ data
= Data Integration and Analyses Tools

© AMESD

Capacity building
» Learning materials
* Training and Support

= Knowledge exchange in S-N, E-W

SR .
.....
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GEONETCast data reception in Africa and Latin America
using C-band dish antennas

. GEON ETCast African Serwcerecelved In Africa

Satellite Dish
installed at
CGIS-NUR,

Rwanda

C-ban ddawnlnk coverage
ATLANTIC BIRD™ 3 at 5° Wast

Atlantic Bird 3 C-band dBW
footprint

Satellite Dish
installed at
RCMRD,

Nairobi



Data: Open and fast access
Geonetcast real-time satellite reception

After central ground processing at EUMETSAT, images in full resolution are
transmitted within < 2 minutes of observation and then....

End users
in Africa

HetBird-6 AtlanticBird-3

TV satellites o,

2.25 mBit/s 2 mBit/s —
Ku-band / C-band ==

o /\ r a‘
@ \ ‘% C-band

E* t 52 N
% 7
EUMETCast ;

Uplink

sers

Users in

Usingen Europe

2 mBit/s
Comms link

The data is re-transmitted to
Atlantic Bird-3 C-Band reception
for African Users

CPS axternal
gateway

Before the (data) signal is received by an end-user, it has travelled:
approximate distance is 5 * 36.000 km!!)




ITC

A standard PC with either Digital Video Broadcasting card, \

F/:

C-band a satellite antenna fitted with a digital universal V/H LNB,

EUMETCast Client Software and the EUMETCast Key Unit,

2 PCs — one for DVB reception (and FTP/file serving to the network) and
the other for processing.

Minimum PC requirements are I: 2.0 GHz Pentium™ |V; 1Gb RAM, 36Gb
internal disk (or more); USB port for EKU; 5 volt PCI bus (compatible with
recommended DVB PCI card); 100/10

» Processing and visualization based on open-source ILWIS-GEONETCast
software

Ungnf”YOF | tlon https://eoportal.eumetsat.int
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; ILWIS Open GEONETCast ToolBox v.3.s
8/

lff Geonetcast Toolbox

+- GEONETCast Product Navigator

+- GEONETCast Data Manager

+- MSG-HRIT

+- Calculate MSG angles

+- Geostationary-LRIT

+- Meteorological Product Extractlon Facility

+- MSG-Rapid Scannin

+- Satelite Application Fackties (SAF)

+- Real Time MSG Yisualizati

[+ CMA products

+- MODIS Aqua and Terra Fire Prodyct

[+ Last 24 hr MPE from EUMETSAT

[+ TAMSAT Rainfall Product

- SPOT VGET products

+- DevCoCast - AIDA

+ METOP

[+ JASON-2

+- Web Mapping services Fengyun 2E High B .

[+ To other applications Fengyun SE [ovi 5 8 b ‘:ﬁ,&i"\ >

=I- Configuratio =R /eb Mapping services D ¢ AIDA
- Folders - Fire Service for Africa [l : fs
+- MPE to Google ‘ ‘+; S CMAD
ErAfslohoege MET? + AGRHYMET
MSG N + CSIR
MTSAT 1R L 2 INPE
< ! " + .PML :
TIR COITIDOSI[E - Latin America
Config XML vers -I-METOP

ASCAT - Ocean Yector Winds

ASCAT - Surface Soil Moisture '
ol
AVHRR/3 import from BEAM _Close |

A e e




'LW'*’openi GEONETCast Toolbox functionality:
H MSG data retriever

= Automated MSG image retrieval & pre-processing

- Key-features:
File Help
— Date / Time range [UTC) — Channels —I¥ se bounding box S— [ | FUIly ContrO”ed geometry &
Frarm: I 3¢ /2005 jl 05:15 j O 15008 s . .
Te [ o/ 872005 <0515 =] H;‘gsg?g rad |Ometry, conversions to
Repeat Interval [min): 15 = | IFH_D3E| d .ff d t f t . D N
= iff. data formats: DN,
e — Ly 07 radiances, reflectance,
[ Multiple Channels in one File E IH_DS?
[ Multiple Times in one File IFE:'I e tem pe ratu re;
_ ; OIR_120
Corwersian .
" Driginal DN Values H:?F—‘\l% = Easy datE/tIme a nge
8 bits Values H .
 Radiometric: [mw fm2dsrdem-11-1] il '_,,._ —~ SeIeCt|On a nd Se r|eS
" Radiometric: (W /m2/sr/um] Files: Lat | 125665 | 29.213N [WGS o i
*' Reflectance / Temperature [K] MIBES ;, Lon | B8.491E | B1.552E 1934 {'ﬂ? L @K | &% | ConStrUCtlon -
— Dutput [ lgnore Emors
Format: IIL\A-"IS Razter Map j Frojection: IMSG "I ¥ Show Consale
File: prefis: It [~ Simple Filename I | Bikellsize: I
Execute
Falder: IF:'\rw_septDB Browsze. . |
Show command line | LI
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i /// PROBLEM 1: HOW TO GET IT...

UNIVERSITY OF TWENTE.
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,4 /) PROBLEM 2: HOW TO ANALYSE IT...

UNIVERSITY OF TWENTE.
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north

exploring horizons

ILWIS OPEN V.3.8

MODULAR PC-BASED REMOTE SENSING & GIS PACKAGE

Key features:

[ eth_band_140 - ILWIS (==] & i .
Fie Layers Options_Help » integrated raster and vector design
DR @ ey Ba- .

import - export of widely used geospatial
data formats

* on-screen digitizing
« comprehensive image processing tools

» orthophoto, image georeferencing,
transformation and mosaicking

+ advanced modeling and spatial data
analysis

» 3D visualization & animation (optional 3D)

x

I I

=B Fixed Col
H i M Sin
-y g Mu
@ [T Map Infor
-[R) Segment Reg
i Transparenc—
-3 Operations
Properties
@-RA LS eth_alt - PointMz

——
country_sadc: Poly #(c i r mask2) - ILWIS
J—

e Llayers Options Help

10| Mme Ay @

x

B el « auto resampling of different spatial

g \prc .

&) Displ geometries

* rich projection and coordinate system
g library

o [ o s smaw w6 . geo-statistical analyses & interpolators
507 Oper 4) | 4734'04.85"N, 3371249 50"E

« Spatial Multiple Criteria Evaluation

* Web Mapping & Processing Services

« Hydrological digital terrain modeling

. ) + Surface Energy Balances (SEBS) functionality
 [L4veess, 0839772 Brawnsys wnBsE | + Application Plug-in architecture (Toolboxes)

-- Prope

.
B count ™ K
: |

x
Continuous
-
countrie E\:‘
GMT CNTEY |

Compact main package: 20 Mb only!
svc  UNIVERSITY OF TWENTE.



Easy open script language (ASCII) for file Import from Eumetsat
Archive MPE time series

24-hr Rainfall (mm)

IlOO

= Time serie
processing
rainfall

* |mport from
archives
= exporttoe.g. # R W



../../../mpe/mpe_start.bat

Direct import & use of SPOT_VGT 10-day products

I 1.w1S open - D:\test_geont Normalized Difference
File Edit Operations View ‘Window Help Veg etation Index

2@ =X wEEE
N E = E o

!X

Dry Matter Productivity

e i

kgDM/ha/day

o =0
0 = <30
[]sm: = <50
[ om==90
[ Jizm: = <120
[ ]ism=<150
[ 180 = <180
Bz = < 210
e = = 210

Operation-Tree | Operation-List | Navigator |

[T) 5AF 55T MSG-GOES Combined _:_1|

@) 5AF South America

= [ sPOT ¥GT4 Africa
[0) SPOT ¥GT4 Africa ALBE
[0) SPOT ¥GT4 Africa ALBQ
[0) SPOT ¥GT4 Africa BEDHRM
[0) SPOT ¥GT4 Africa BEDHRT
D) SPOT ¥GT4 Africa BEDHRY
) SPOT Y¥GT4 Africa BIOQ
) sPOT vegetation DMP
) SPOT ¥GT4 Africa FCOVER -
[0 SPOT YGT4 Africa LA
[0 sPOT Vegetation NDVI
[0) sPOT vegetation NDWI
[0 sPOT vegetation PHENOKS
[0 SPOT Vegetation PHENOMAX
) sPOT Vegetation SWEB
) sPOT vegetation VPI

= [ Toolbox Settings and ExportI ) ¥

Vegetation Production Indicator

W R it

-
ference to Normal

3 )

getation development

s classl
» classz
» class3
» class4

: classs lAbove

Below




GEONETCast Toolbox Land applications:
Monitoring land surface water cycle components

ET: Evapotranspiration (example below)

|3% surface Energy Balance System (SEBS)

Land Surface Temperature |mlst_auhznnema151znnL|
Ernisshvity I@Em\SZDDBDBH -]
Land Surface Albedo |EBalbedoz0030615 -]
MDY |ENDVI_200906151200 |
Vegetation Prapation (Pv) |EBsub_fuc_20030615000( v |
[+ LeafArea Index Ehlai_sub_200306150000

[v Sun Zenith Angle Map (degree) Ehres_sol_zenres =

[v DEM map ERsub_demaf_cor hd

[ Inst. downward solar radiation mapfWatts fm™2)
[+ Inst. downward solar radiation valueiwatts/m™2)  [851

Land use map with associated surface parameters
[~ Canopy height map [m]
[~ Displacement height map [rm]

[~ Surface roughness map [m]

[v Julian day number 166
Reference Height (rm) 2.00
FBL haight (rm) 1000.00
¥ ' [ Specific humidity map (kafka) 0.0z
! [ Wind speed map (m/s) 75
= 1 : W - ' [ Airtemperature map (Celsius) 14
. i 3 et i : 4,778 :
i s 48 Y < [ Pressure at reference height map (Pa) 549350
. TR

[~ Pressure at surface map (Pa) 100100.00
[~ Mean daily airtemperature map (Celsius) z5.000000

Daily ET estimate - Zambezi basin — region using I Sunsiatearspor o Comumoo)
SEBS - SURFACE ENERGY BALANCE SYSTEM — o |

Description:

ILWIS Open Plug-in [ '

Show | Define | Cancel |

Ps. most of the data can be obtained from GEONETCast



©
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—

WReMP
Water Allocation,
Reservoir Levels,
Stochastics, etc.

Model Input
Time Series and
Parame ters

Results

Dissemination
E-mail, sms, Internet

Mike FLOOD WATCH

GIS based forecasting
framework

Data
Import

Real Time Data
Rainfall, Stream flow, Water
Use, Reservoir Levels, etc.

NAM, Water Use,
Data Assimilation, etc.

@ * Models

svc  UNIVERSITY OF TWENTE.
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Energy and Water Balance Monitoring System (EVWBMS)

$
g Idomogar
« Fangyun-2
L WO
___.-"'-- .l"-. s=onsE
) . J Hydmioglcal River fiow
o] " forecasing
Preciph
»  Clouds
processing
poratio | Srougm | Drought
VIS & TIR " i : " e
.| Radistion o SR mmm”g

W™\ EaRs -IH
¢ SarliRe dzta for Climate 'Waker and Food UNESCO-IHE m

e Low W piar g amamer



Coupling of RS data with hydrological model(s)

Calibration with
measured discharge

Input data

GeoNetCast

ILWIS

models:

HBV

TopModel
SLC.

Regionalization

Output data

inverted

PAIR

Output visualization



Pilot study in Awash basin, Ethopia

. Bias 1 Bias Corrected
otrecte TMPA 3B42
CMORPH

/

Rain gauge
Measured
Rainfall

FEWs NET PET

Bias Corrected

mean monthly

VA

Elevation
Zone

Stream

/,

flow from

gauged
station

4

HVB-96 model

Parameter calibration

oooooo

aaaaaa

Legend

|:| Process

‘ L ! ! Result

PEBfEIiEEiEECERAEREEq
A 4
Regionalization
A
CEEIPRTERARATTRARALEALES

by Habte Gebeyehu
Likasa



Satellite rainfall data:

Observed

CMORPH

TMPA 3B42

Scale
O km
0 15 30 60 90 120

2000.000

Figure 6.2 Annual Mean Rainfall of Observed, CMORPH and TMPA 3B42 in Upper and Middle Awash

River Basin



HBV model output with gauge data and satellite
rainfall products

Discharge (m3/sec)

Jan 2008 Jan 2009

—— Observed Dischage (m3/sec) —— Simulated Discharge using gauge data (m3/sec)

Simulated Discharge using Bias corrected TMPA 3B42 (m3 /sec) —— Simulated Discharge using using Bias CMORPH(m3/sec)



“=p, Lt's tokei you six meomthe ko
fimally fiwish the report ow our
ﬁm.-ﬂ wetal erists and Hour solution Ls:
‘We need to nake mwiore woney!"”

E Original Artist L
Reproduction rights obtainable from’
it CartoonStock. com FrY.
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Solved to a some extent but:

Evaluation Satellite products on basin scale
needed — Multi....

Improve integration (corrected) satellite data
with models

Forecasting
Anticipate:
= Shift to open source models

= Coupled data capture using ground
stations and remote sensors

= develop strategy to timely water inform
<-> public (e.qg. rainfall forecasts, flood
risk, health risk) using e.g. web-based

or mobile com
30
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' = On the spot workshops/training — including establishment of EO receiving
station,

{) = Joined research on linking GEONETCast with models for

Operationalization
= Joined workshop/training with other BASIN /Catchment Authorities
= Tailor-made trainings

= Participation in regular ITC courses on EO for WRM

" = Participation in short course in Kenya (9 weeks)

= Participation in Distance Education

UNIVERSITY OF TWENTE. 31
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