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Outline and Info s deesa

In this practical session you will use the SNAP GUI to:

1) Explore and visualise SST data.

2) Subset and save a region of interest.

3) Apply bias corrections and masks to SST data.
4) Filter cloud pixels with user-defined flags.

IMPORTANT NOTE:

This lesson requires Sentinels Application Platform (SNAP) software and
Sentinel Toolboxes which can be downloaded at :
http://step.esa.int/main/download/

This should already be available on your machines.

&
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http://step.esa.int/main/download/

Exercise 1: Explore and visualize SST data @gggg & cSa

5 E=== _ [E]e [T IRIEG o wostoonovzons rrancesco nenc
* Start the SNAP program i el ooy St womu xwe aenlsrnslasls
(You can simply type snap =~
and hit enter from the :
command line)
This should provide an i
interface that looks like
this e
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Exercise 1: Explore and visualize SST data @gggg & cSa

B e |8 ISl o 1011 0n020 Francesco nencol

* Click the open file icon (7 ‘“7"7‘“;“ £ b ] -Mumw@ bz xme e [sxuvlee [
* Navigate to the Data

folder -
As for the OC practical . - :
we will work with e i

observations from
October 2 2018 T s | M ‘
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- S3 folder naming convention already provides useful information for the user.

Exercise 1: Explore and visualize SST data @gggg

MMM SL L TTTTTT datel_date2 date3 [instancelD] GGG [classID].SEN3

1. MMM: mission id (S3A)

2.SL: Data source (SL=SLSTR)

3.L: processing level (2 = Level 2)

4. TTTTTT: data type ID (WST__ = L2P sea surface temperature)

5. datel: sensing start time (20181002T010530; format yyyymmddThhmmss)
6. date2: sensing end time (20181002T024629)

7.date3: product creation date (20181003T113739)

8. [instance id]: duration_cycle number relative orbit (6059 036 216 )

9. GGG: id of centre generating the files (MAR)

10.[classID]: Platform_timeliness_baseline (O_NT_003: operational, non-time critical)
11.SEN3: filename extension

3
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Exercise 1: Explore and visualize SST data @gggg QQ\Q\ cSa

0D EFAumm [B] €6 S o 1zoenovzon rancesco nencil
* Enter the folder for the \E;“‘é.;‘eu” eua lime \um WOB s 3T e
October 2 2018 file :
* Click and open the :
netcdf
* It will take few minutes | m <
to load e e R
o L
o . :
(As opposed to OC files,
all SST variables are
Contained Within a Single I!‘.E.‘.‘i?;;‘Zh??.Z;Z:ie;’h‘f,"w’"“}"‘;’:‘.ﬁi; eeeeee
netcdf file;

No need to used the .xml
ﬁle) )
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Exercise 1: Explore and visualize SST data @mg &&

0 EHom= [E]e [T BRIEG o> 11:250enovz0is rrancesco nenc
H SNAP!
° Th D t O R R R T
€ Dala are now \aq;uwuluu”.\umw@ bl T »
available for browsing == e ————

in the “Product/
Explorer” tab

* If you click on the =—
World Map button from
the top-down menu in
the right you will be

able to visualize where
the data are located

@ : = ]
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Exercise 1: Explore and visualize SST data ‘gvﬂggg K CeSa

(B 6@ PAEES) o 1esosnovaoie ramesconenci

 Data within the file are

&
K R xxmeosg.

o]«

organized in:
1. Metadata (info on file
and variables) .
2.Index and Flag codings i
(specific flag values)
3. Vector data (empty) - o s Lo Tcsoumns T % =
4.Bands (data matrices)
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Exercise 1: Explore and visualize SST data ASCigecr ‘\\Q—

= ;. "[1] Glob T TS|¢ 2018/Data/S3A SL 2 WST 201t 02T02: 81003
° F I rst (a S fo r O( d ata ) Fle Edit View Analysis Layer Vector Raster Opticsl Radar Tools Window EHelp o
— = x
—== a%[9E Jf4d PR 2P WOBE L T Km (exmw]e
H Product Explorer X Pixel info | B (7111 Global_Attributes x|
a e yo u r I I I I e O C e( ¢ & [1] 20181002010530-MAR-L2P_GHRSST-SSTskin-SLSTRA-20181003113739v02.0-f01.0 e T Type o T
7 etadata Conventions CF-L6, Unidata Observation Dataset v1.0 asci

o @ abstracted_Metadsta

@ [Global_Atributes, Metadata_Conventions Unidata Dataset Discovery v1.0 ascii
LI | o @ Index Codings cdm_data_type swath ascii

& @ Flag Codings comment GHRSST SST L2p ascil

. L] o (@ Vector Data
Of I n fo rm a tl O n t h e re . ) ereator_email ops@eumetsat int aseil
creator_url http://navigator. eumetsat.int/ ascii
date_created 20181003T1137392 ascii
easternmost_longitude 171.75506591796875 float6d
file_quality_level 3 intl6
gds_version_id 2.005 ascii
geospatial_lat_resolution 0.009 float32
H geospatial_lat_units degrees_north ascii
.General Info for the
geospatial_lon_units degrees_east ascii
H keywords_vocabulary NASA Global Change Master Directory (GCMD) Scienc ascii
global a ttributes
Navigation - [LL... | Uncertainty Vis... | Layer Editor Colour Manipul... |World Map 2 X|_E | metadata_link NiA ascii
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Exercise 1: Explore and visualize SST data ‘gvﬂggg X eSa

= . . __ [Gle]c M=g = e
© First (as for OC data) oo e
take your time to check g —— Ry
the Metadata!!! Lots a i
of information there: i
1.General info for the e e g = ;
whole file is on the N |
global attributes e R .
2.Specific info for every
given variable is on the
variable attributes (e.q.
sea surface
temperature)
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Exercise 1: Explore and visualize SST data @gggg K CeSa

: : [E]e & IS o s=woomovne

+ Now within the Bands T e MMl malss asnonssasslenasiae
products select the _—
sea_surface_temper ' | !
-

ature variable

* You can also switch the
bottom panel to the
Colour Manipulation
tab T

worsen Gy || [1Beusi o

(Your window should look ] : :
something like this) i .
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Exercise 1: Explore and visualize SST data &y {@SA

B e |8 Sl o 12260020 Francesco nenciol

To better visualize the T AT T T T T T YT T R
data you can change the e _—

colour palette from the -

“Colour Manipulation” \ &
tab

* Click on the “Import
coulour palette from
text file” button ~ EEITT N

 Select one of the "
palettes from the list

* You can test with
different ones but |
recommend to use the =]
JET one for the rest of
the practical e

<<<<<<<<<

s vne L
CooooD| § B

cccccc
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Exercise 1: Explore and visualize SST data &y {@SA

S [ e | @ DA ob 133305 Nov 2018 Francesco Nenciol

. SNAP:
You should obtain — e -
SOmethIng I|ke th|S - e @ _eace g - AREE

As SST files are smaller in
size than the OC ones,
they are provided as
granules as well as full
swath/orbit cycle (like
in this example; See also
the “World Map” tab)

The swath starts at the
south pole (top of the

graph)

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING 12 to 17 November 2018 | Shenzhen University | PR. China




Exercise 1: Explore and visualize SST data @;ﬂggg &Q@ cSa

. . [ [EIREE o 1552conou 2016 Francesco encio
Let’'s check the direction

of the swath:

* In the “Navigation”
tab click in the “zoom
" button to focus on
a smaller region of the
swath.

ANy BROGR 2

3+ ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING Hosted by 12 to 17 November 2018 | Shenzhen University | PR. China




Exercise 1: Explore and visualize SST data @;ﬂggg &Q@ cSa

H .
Let’s check the direction === e r b AN EHSE R . e isg.
of the swath: : s , s

* In the “Navigation”
tab click in the “zoom
n” button to focus on
a smaller region of the
swath.

Moving the box up in
the “Navigation” tab
you should be able to
recognize Brazil!

The orbit goes from the
south pole over the
Americas to the north
pole.

I‘.
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From the North pole it

goes back south over

Asia

* Moving the box in the
“Navigation” tab
down you should be
able to identify the
region of the Yellow
and East China sea
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Exercise 1: Explore and visualize SST data ‘Sgwigﬂ;' \Q\‘\“ cSa

[B] €6 RIS o 1e0s0enovzore rancesco nencio

From the North pole it
goes back south over
Asia

* Moving the box in the
“Navigation” tab
down you should be
able to identify the
region of the Yellow

and East China sea

* You can further zoom in
with the “zoom in”
button
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Exercise 1: Explore and visualize SST data @gggg K CeSa

6] e | B [ #& o 145206Nov2015 Francesco Nencioli
=
XEx voQAAGYNDEQORE W *R By 05
e[|

From the North pole it

goes back south over

Asia

* Moving the box in the
“Navigation” tab
down you should be
able to identify the
region of the Yellow
and East China sea

* You can further zoom in
with the “zoom in”
button

* You can adjust the
colours via the “Colour JER . e :
Manipulation” tab “ e e

Ao () \ Aieaqr 19npo.d

worsen Gy || [1Beusi o

::::

L
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Exercise 2: Subset

B IEH €@ o 145806 Nov2018 Francesco Nencioli

Bl [1] sea surface_temperaturefi20181002034530-MAR-L2P_GHRSST-SSTskin-SLSTRA-20181003113739-v02.0-fv01.0] - [Jusers/rsg/ine/DATA/Meetings_and_Seminars/China_Nov2018/Data/S3A SL_2 WST__ 20181002T010530_20181002T024629 20181003T113739 6059 03¢

SNAP glves the pOSSI blllty f‘;ﬁ";” “@‘YJ”Z w3 “T"”\”"‘sl;‘”""“.”tl LWOBRkI LB HE*® roaQaAYINDRORE: \ *R W ‘Q' 2

o = o £
.
Product Explorer X | Pixel Info B | (1] sea_surface_temperature x [ =i &
O supset a given datase £ s E :
= & g Codings = E
& [ Vector Data ; 5
¢ &3 Bands & 5
) a n o (2 brightness_temperature E]
rom e aster =
@ adi_dtime_from_sst f—
B acrosol_dynamic_indicator = E
dt_analysis 5
utton selec e
12p_flags z
lat g
I 12 H on B / 1 3
ubse 9) p lon S ——— T s >
probability_cloud_single_io (Spatial Subset | Band Subset | Metadata Subset
quality_level -
satellite_zenith_angle
sea_ice_fraction Pixel Coordinates
sea_ice_fraction_dtime_from_sst B ek
sea_surface_temperature Scene start X: [ e 2
sses biss Scene start Y: 25,565 J i
. sses_standard_deviation Scene end X: 1,499
I S S O O e n a sst_algorithm_type e 26,7881~
sst i Scene step X I |
ialogue window like this =i v e i 12
Subset scene height: 1224.0
Editor: O Basic ® Sliders O Table OF Source scene width 1500
Name: sea_surface temperature | ) (%)
one g e
= [ Fix full height
Rou n stausmsw 2
orage size: 19.6M X 4 Y,
g
. ‘v%
2 More Optians @
| x =y - ot -l - Zoom - Level = @
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Exercise 2: Subset region of interest ‘@ﬂgﬂﬂ @\ CeSa

[[e[aEH=0 »

fne/DATA/Meetings_and_Seminars/China_Nov2018/Data/S3A_SL_2 WST__ 20181002T010530_20181002T024629_20181003T113739_6059_03¢

SNAP gives the possibility

to subset a given dataset

* From the “Raster”
button select the
“Subset” option

KXo »0QAYNYEQOR &

eeeeeeeeeee

This should open a . | |
dialogue window like this i o q : =
one e O

(] i full width
] i full height

* You can inspect the

geographical limits in }
the “Geo /m
Coordinates” tab

eeeeeeeeeeee
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Exercise 2: Subset region of interest

Product Explorer X Pixel Info = (@l

S I l O u I d 5 e e a I l eW 7 & [1] 20181002010530-MAR-L2P_GHRSST-SSTskin-SLSTRA-20181003113739+02.0-01.0
L=
¢ & [2] subset 5 of 20181002010530-MAR-L2P_GHRS ST-SSTskin-SLSTRA-20181003113739-v02. ¢

the “Product ——pp

explorer” tab

[« Il I D]

Navigation - [1]... | Uncertainty Vis... | Layer Editor Colour Mani... X |World Map

Editor: O Basic @ Sliders O Table

# More Optons @

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING Hosted by

OT81002010530 MAR 2P GHRSS 55 ISKin"S 'S TRA=20181003 113730

" ” T
 If you press Ok » YOU SB[ 904l PR P UGN GRS

\

& {eesa

6 [ e & & o wssosnovzoe

Q-

KB » oA AN EBYOR 2 eIy Q&
ODEE]E

12 to 17 November 2018 | Shenzhen University | PR. China

B

abeuep saden () | | [Aieiqn pnpo.

[ssbeusipeen g ||

X 259 Y 25919 |Lat 39°53'1 Lon115°57'55" €|  Zoom 1:1.2 Levelo @ 2



‘@IEEL‘ &Q{\ €Sda

* If you preSS MOk"' you . ul ® | KB r0QAGNVEOIORE | BV
should see a new “ "
product appearing in
the “Product
explorer” tab

Open the product to
display “Sea Surface
Temperature”

“Zoom out” from the
“Navigation” tab

The product contains the
same variables as the
original one, but spans
only the desired area

Exercise 2: Subset region of interest
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Exercise 2: Subset region of interest ‘@ﬂgﬂﬂ \Q‘“ﬁ CeSa

6 e [ @ MEME | op 150706n0v2018 Francesco Nencioli
P -

Q-

You can now save the <= ST XY TN I LY
product e 1
* Select it from the : i

“Product explorer” tab

* Click on the “File”
button

* Select the
“Export”/”NETCDF4- . .
CF” options on the '
menu

* Click “Export product”
to save to disc

(This subset product will

be used with OC in the

synergy Practical )
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Exercise 2: Subset

N B M =omma 6 [e | @ [IEl# | ob 150706N0v2018 Francesco Nencioli

[21 subset 5 of 20181002010530-MAR-L2P_GHRSST-SSTskin-SLSTRA-20181003113739-v02.0-fv0L.0 - [not saved] - SNAP

L]
Ou Can nowcose e a% DaEl S HAlPIR| IO B b3 Lo A O\ TP RE: | O ¢ ¢
window from the full e — e ()

o @ Metadata
o @ Index Codings.

swath product e

o & [2] subset 5_of 20181002010530-MAR-L2P_GHRS ST-SSTskin-SLSTRA-20181003113739-v02. ¢

)
iy

[DiE

=

Ae1qr Prposd

E

) 20181002010530-MAR-L2P_GHRSST-SSTskin-SLSTRA-2018100| |  Subset.

abeuep ysem Gy || [sa62uesaken (] |

[l L I

Navigation -.. X |Uncertainty Vis... | Layer Editor Colour Manipul... | World Map

< L I ID
File Name:  -MAR-L2P_GHRSST-SSTskin-SLSTRA-20181003113738-v02.0v0L. n|

Flles of Type: [NetDF4 following CF-Convention (+.nc) [~]

K ov = Lt - lon - Zoom - Level - @
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Exercise 3: Bias correction and masks @mgc Q\“& CeSa

(o[ ® [ RS oo w5:0osnovzoia. rnesss wansoi

B

. % T[11'20181002010530-MAR-L 2P  GHRSST-55 1skin-SL'S TRA-20181003113739 018/Data/S3A SL 2 WST  20181002T010530. |
* Go back to full view by == ‘
@ Sk d Dq-\ Iﬁlmuo bl 2 @R B> roaA AN BEORE . kB Y 05

DI~

using the “Zoom all”
button in the
“Navigation” tab

nnnnnnnnn

aabeuenysew W || [s6euenaker ()| | [Reignanpoid D] |«

What is displayed here is
raw SST.

Before we can use it, we T
have to: |

1.Correct it by its bias
2.Mask undesired pixels
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Exercise 3: Bias correction and masks @mgc Q\“& CeSa

(o[ ® [ RS oo w5:0osnovzoia. rnesss wansoi

B

. % T[11'20181002010530-MAR-L 2P  GHRSST-55 1skin-SL'S TRA-20181003113739 018/Data/S3A SL 2 WST  20181002T010530. |
* Go back to full view by == ‘
@ Sk d Dq-\ Iﬁlmuo bl 2 @R B> roaA AN BEORE . kB Y 05

DI~

using the “Zoom all”
button in the
“Navigation” tab

nnnnnnnnn

aabeuenysew W || [s6euenaker ()| | [Reignanpoid D] |«

What is displayed here is
raw SST.

Before we can use it, we T
have to: |

1.Correct it by its bias
2.Mask undesired pixels
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Exercise 3: Bias correction and masks ‘@mzc Q\ CeSa

[Cle[a]imee » =

) The bIaS IS prOVIded SOV VN SR D V| £ 3 HE*® roaQaAYINDRORE: \ *R W “772
within the dataset as the * : o S s
variable “sses_bias” \ g

* The “sses_bias” field is
characterized by “stripe”

E Sl
patterns s ;
o £

i Y X !\*’}
-3 ~
2
&
\
L —
uuuuuuuuuuu @
€| zoom112 Levelo @
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Exercise 3: Bias correction and masks ‘_(g/ﬂggg @ €eSa

TSSATST 2 Wo T 2015100214

b The bIaS IS prOVIded ‘ﬁ%“")@” P 5:.1”.\—““&”1/7."""\—‘@ LLH : E3 H;{;Es;p“ i @\gec;+vqggigg \H t%%s“g: H‘
within the dataset as the | e —— =y
variable “sses_bias” - et :

nnnnnnnn

* The “sses bias” field is g
characterized by “stripe”
patterns

* These are directly
related to the type of
algorithm used to derive =
the SST observations -
(based on Nadir view gr
dual view)

* You can see it by
visualizing
“Sst_algorithm_tyPE" P

k1!

\\\\\\\\\

BY |
P

‘N\JM._,:; . .
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Exercise 3: Bias correction and masks @mygc Q\N\ CeSa

6 [ e |8 IEl®® o0 152005 novz0is Francesco nenciol

IDATA/Meetings_and_Seminars/China Nov2018/Data/S3A SL_2 WST__20181002T010530_20181002T024629_20181003T11373;

2 Al @ 8 v £ ) DI
_temperature x| [ (2] sses_bias x| [ (2] sst_algorithm type x|
0

. 2] s SSTskin-SLSTRA-20181003113739-v02.0-fv01.0 - /users/rsg/fne, s and ¢ X \ SL 2 WST__: )
* Back to the SST field o
L rowa s NyODYOR s

To apply the bias
correction:

1.Click on “Raster”
2.Select “Band Maths”

3.In the dialogue window
change the Name field
tO u corrected_sst" - ,2 o :yergdm,, ccccccccccccccccc T

4.1n the Band maths
expression subtract the e

bias from the sst (by/

variable name)
5.Also, convert from

degree Klevin to Celsius
by subtracting 273.15
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Exercise 3: Bias correction and masks &&;—esa

2018100201053 "MARTIZPIGHRSS 255 SKIn"S IS TRA2018 1003113730

Raster Optical Radar Tools Window Help

" 2T corr A ina Nov2018/Data/S3A ST 2 W 012018 24620 X
* You ShOUId ObtalnapIOt a%e@\# S hd PR OB G XEx voQAAGYNDEQORE W *R By 05

El [ (2] sea_surface_temperature x| [ (2] sses_bias x| [ (2] sst_algorithm type x| B I d_SST x|

% | Pixel Info

like this —
* You should see the new :

variable appearing in
the “Product Explorer”

tab

[ssbeusipeen g ||

inty Vis... | Layer Editor Colour Mani... X |World Map

s O Table

| x sss v sen |Latarseasnn on eaddst e zoom Lz Levelo @
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Exercise 3: Bias correction and masks &&;—esa

2018100201053 "MARTIZPIGHRSS 255 SKIn"S IS TRA2018 1003113730

Raster Optical Radar Tools Window Help

" 2T corr A ina Nov2018/Data/S3A ST 2 W 012018 24620 X
* You ShOUId ObtalnapIOt a%e@\# S hd PR OB G XEx voQAAGYNDEQORE W *R By 05

El [ (2] sea_surface_temperature x| [ (2] sses_bias x| [ (2] sst_algorithm type x| B I d_SST x|

% | Pixel Info

like this —
* You should see the new :

variable appearing in
the “Product Explorer”

tab

[ssbeusipeen g ||

inty Vis... | Layer Editor Colour Mani... X |World Map

s O Table

| x sss v sen |Latarseasnn on eaddst e zoom Lz Levelo @
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Exercise 3: Bias correction and masks ‘@IEEL‘ @\ CeSa

* You should obtain a plot
like this

* You should see the new
variable appearing in
the “Product Explorer”
tab

* Select again the JET
colour palette from the
“Colour Management” |
tab

(You should obtain
something like this)
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Exercise 3: Bias correction and masks ‘@IEEL‘ @\ CeSa

Compared to raw SST this " oi=55 000 % "
image has lots of areas N
masked (e.qg. the area

north of the Yangtze river
mouth)

Why that?
Let’s explore the pixels in
the
sea_surface _temperature
tab

eeeeeeeeeeee
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Exercise 3: Bias correction and masks ‘@IEEL‘ @\ CeSa

Click on the “Pixel info” *

tab —h -

Open the “Flags” menu

Hovering over the ma
you will see the info
changing depending on
the pixel

The ones north of the
Yangtze river mouth are
all flagged as clouds

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING

6 [ @ [ 5 [IAE&) oo 155506 nov2018 Francesco Nencioli

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Q-

@ % d Dq-\ Iﬁlmuo e & T @ %35 HEaoe roa s NyBRPeR 2 \ dikBv| Q&

B (@ se

rature x| [ (2] sses_bias x| (@ [2] sst_algorithm_fype x| [ (2] corrected_SST x| [ =i [
0 e

Ao () \ Aieaqr 19npo.d

worsen Gy || [1Beusi o
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Exercise 3: Bias correction and masks @mygc Q\N\ CeSa

. . . ; CEE IR - [6]e [ & IHIG o0 160008 nov 2018 Francesco Nenciol
To better visualize this we oSN = E T wousis sosime mun s s sasens aravias
can display the cloud mask s o e Ce e e
* Click on the “Mask

manager” button
Unlike OC data, there are W

. . (=N

no masks readily available Sl
for SST

I > @
| zeom- et~ @
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Exercise 3: Bias correction and masks @mgs Q\m eSa

h B [0 @ [ 8 RIS oo o0s0enonz01s rancesco enciol
T b tt . I . th . E TR2112p) INZSISTRA 20181003113739=v02: 0-V010] - [users/rsg/ine/DATA/Meetings and Seminars/Chinal Nov2018/Data/s SAISLL 2l WS T 20181002 10105301 201810021 02462972018 57036 211 A =G
O petter visualize IS we ‘5%“‘@““5‘H’J‘\H17.“U® LLEH B KEmw ioasgNomoeRz | rkEy 05 |
C a n d I S p I a y th e C I 0 u d m a S k plore [ B (Ess X ure x 2] sses_bias_x 2] sst_algorithm_tyne x| [ (2] corrected_ssT x| [ (2] 12p_flags x| @E@E
Vector Data =

* Click on the “Mask
manager” button

Ao () \ Aieaqr 19npo.d

worsen Gy || [1Beusi o

Unlike OC data, there are
no masks readily availabfe
for SST

That's because all masks
are grouped together in
the “I2p_flag” variable as
bitwise flags i1l |
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Exercise 3: Bias correction and masks (< dcesa

H B ummE 6 e |[E [ & oo 160806Nov2015 Francesco Nencioli

Values for the individual
flags are given in the
Flag coding/I12p flags
variable —
These are combined :
together bitwise into 16
digits integers (one binary
digit per flag).

Example: a point that is
both a land point and and
ice point have a flag:

01100000000000000

This corresponds to a
value of 6. o

=
ve|lfudPoarBouel LLZH Kme 2= exme[og: |-

5 (@S X ure x| [ (2] sses_bias x| [ (2] sst_algorithm type x| [ (2] corrected SST x| @ (2] 12p_flags x|/ (21125 flags x| D~E e
E Name [ ake I Type I Unit [ escription

\\\\\\\\\\\\\\\\

o1 ]| [ mposg

zzzzzz
zzzzzz
zzzzzz
zzzzzz
zzzzzz
zzzzzz
uuuuuu
uuuuuu
uuuuuu
uuuuuu
uuuuuu
uuuuuu

worsen Gy || [1Beusi o

uuuuuu
55555555555
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Exercise 3: Bias correction and masks -( NRECE \‘\&Qiéesa

HBRA nEEg 6]e|E | A =G ov 160006N0v2018 Fr

ac O Mmas Ing a8 HeE Jfasd PQ A2 UOBRMIET GBE KE> roa ANV EORE kB Y 05 v
° S NA P C a n n Ot i n te rp ret — }X - =L N ’g\ms::w\ Type | Colour JTran. | Dz seription i‘(:,x,,] Ef
. . ! = ym | f
SST bitwise flags — -
i T ?
* Individual masks must — psl
be created by the user g
asic @® Siiders O Table 2F
B3
A More Options m z g i @ < I I D @
x - [ | zoom—tewel - @
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Exercise 3: Bias correction and masks [ \Qt\g

[ 30 e = 6 [e|a [EENeG v 161706N0v2018 Francesco Nencioli

SNAP

L]
1.Mask can be created e T T e T TR T T [P EIET YT

Mask Manager

S &=
%
@|_Name | Type | Colour [Tran..] Description [,]
S
3

Q-

Product Explorer X |Pixel Info B (" (21 sea_surface_temperature x| [ (2] sses_bias x| [ (2] sst_algorithm_type x| [ (2] corrected SST x| @ (2112
[ 0

from logical math bands ™=
expressions =

* Click on the f(x) button
in the Mask Manager

B=

(e G| | [beuesater @] | [Mmsapnpesa ]| <

menu —
=] @ and @
[ | eor @
ot @
(@
L Constants v
- <! [onerators ~
[« I D]
Functions ~
Navigation - (2]...| Uncertainty Vis.__| Layer Editor___| Colour Mani... % |World Map. @
Editor: O Basic @® Sliders O Table OF :
surtace temperature | 5 ) .

Unit: kelvin
Min: 270.15

ax: 317.97
Rough statistics!

T — b @
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Exercise 3: Bias correction and masks @mygc QQ\& CeSa

6 [ e [ & IEl®® o0 101505 novz018 Francesco nenciol

1.Mask can be created . e E o S es e
from logical math bands o B e e M
expressions : ’

* Click on the f(x) button
in the Mask Manager EN

* Define the land mask
building the expression = e
12p_flags.lake or ] B | e
12p _flags.land or
12p_flags.river

p
| zm-wm= ©
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Exercise 3: Bias correction and masks @gggc Q\m CeSa

& e | @ W& ob 161806N0v2018 Francesco Nencioli

1.Mask can be created A
from logical math bands R e b |
expressions : o f

* Click on the f(x) button EZ
in the Mask Manager =
menu

« Define the land mask |
building the expression
12p _flags.lake or
12p _flags.land or
12p_flags.river

uuuuuuuuuuu ‘ \Z »L ‘®°

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING 12 to 17 November 2018 | Shenzhen University | PR. China




Exercise 3: Bias correction and masks @gggc Q\m CeSa

& e | @ W& ob 161806N0v2018 Francesco Nencioli

1.Mask can be created - el iBeic ossen: lsrmc se.
expressions : {
* Click on the f(x) button EZ
in the Mask Manager =
menu
« Define the land mask |
building the expression
12p_flags.lake or =
12p _flags.land or
12p_flags.river
* Change colour to black
and set transparency to |
0
,,,,,,,,,,, ‘ —n o
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Exercise 3: Bias correction and masks ‘-@mc Q\‘\k CeSa

O BN =meg [6]e [ & IHIG oo 161908 nov2018 Francesco Nenciol

A "SNAP) =

1 M k b d N e e T e -

. aS Can ecreate a g £ & d pJ.\ wlwu. L IS Y 1 4 o ro A ANy ODYORE L kB Y 25y
fro m | O g i C a I m a t h b a n d S Pmi\(t Exs Xa‘:\xel Info l 8 @ ce_temperature x|/ [l 2 sses_biss x| B (2] sst_algorithm_ype x| B (2] comected_S5T x| B (2112 ‘ o lmx[x.] g
! ! o . y ; 3 » v]|new_m... [Maths 0li2p_flags lake or I2p_flags river or 12p_flags. SN %
expressions i
=

. B

* Click on the f(x) button e

in the Mask Manager
menu

* Define the land mask
building the expression
12p _flags.lake or
12p flags.land or
12p_flags.river

* Change colour to black
and set transparency to
0

You should obtain this * - =
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Exercise 3: Bias correction and masks ‘-@mc @k CeSa

2.Mask can be created
from value range (we
can use this for cloud
masking)

* Click on the [x] button
in the Mask Manager
menu

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING

=

6 [ € [ @ B[S ob 1027 00novzoms Fancesco nencol

)

ription | FIEIE
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53
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Exercise 3: Bias correction and masks ‘@HEEE Q\‘\k CeSa

6 [ e [ & IEl®® o0 152005 novz018 Francesco nencio

2.Mask can be created e elmea B seens e s
from value range (we =gz e e e T =]
can use this for cloud I .
masking) Avl

* Click on the [x] button
in the Mask Manager
menu

* Select the
“probability cloud_sin
gle_in” from the
dialogue menu

 Set the limits between
0.8and 1

p
| zm-wm= ©
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Exercise 3: Bias correction and masks (< dcesa

O EN umms [o]e & =S
H= 0181 FSSToKin-S'STRA-20181003113739 ATA] and! 'NoV2018/Data/s: WST"2018100:
2.Mask can be created
- a% B & b od DJ\ A WO B2 X @0 HE® roQAAINDEROOR 2
Product Expl B (Ams ce_temperature x| [ (2] sses_bias x| [ (2] sst_algorithm type x| [ (2] corrected SST x| (@ (2112p flags x| [2112p flags x| RI|AZ|F=1}{=%

from value range (we
can use this for cloud
masking)

* Click on the [x] button
in the Mask Manager
menu |

* Select the o L
“probability cloud_sin
gle_in” from the
dialogue menu

* Set the limits between
0.8and 1

* Change colour to pink
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The cloud mask matches
the masked pattern of the
unbiased SST

2 ADVANCED TRAINING COURSE IN OCEAN AND COASTAL REMOTE SENSING

ﬁiEI

SN =

2] correct | B .
Fle Edit View Anawys‘s Layer Vector Raster Optical Radar Tools Window Help Q-

af BE Jhd Pl L2 lORMET GEHE XEx vroQAAGYNVEQORE . *RBY 25

Product Explorer X | Pixel Info & ([ (2] sea_surface_temperature x| [ (2] sses_bias x| (@ (2] sst_algorithm_type x|/ {8 (2] corrected SST x| OnE=]E

& 0 Vector Data = ; 3

¢ & Bands B

o @1 brightness_temperature g

@ nedt =

<2

adi_dtime_from_sst
aerosol_dynamic_indicator
dt_analysis
dual_nadir_sst_difference [
12p_flags

lat

lon
nadir_sst_theorztical_uncertainty
probability_cloud_single_in
probability_cloud_single_io
quality_level
satellite_zenith_angle
sea_ice_fraction
sea_ice_fraction_dtime_from_sst
sea_surface_temperature
sses_bias

abeuep ysem Gy || [sa62uesaken (] |

sses_standard_deviation
sst_algorithm_type
sst_dtime
sst_theoretical_uncertainty
wind_speed
wind_speed_dtime_from_sst
corrected_SST

Navigation - [2]... | Uncertainty Vis... | Layer Editor Colour Mani... X |World Map

Editor: O Basic @ Sliders O Table

133
@l o I

Name: corrected_SST

Min: 16.52
Mas: 38.9
Rough statistics!
A

# More Optons @

2
4

o
aa

25N Lon 118°3224" €| Zoom 112 Levelo (@

| x sw0v s |Latas
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Exercise 3: Bias correction and masks ‘Qs?mgcc Q\‘\k CeSa

O ER.umma [6]e B |A = o
= HRSST5S SKIn SIS TRA"20 18100311373 ATA] inars/China NoV2018/Data/s3AISIN2IWS 1 W2018 10021010530 2018100;
The Cloud mask matches N T
a® | B £ b od pq-\ wlwuo (LIS | Y N+ KEaw roQAAXNTVEYORE kB O Es
=7

2 @ x| B 2] sses_bias x| [ 2] sst_algorithm type x| [ [2] corrected SST x| (B [2112p_flags x| [2]12p_flags

x| O~[E] |

the masked pattern of the
unbiased SST

However not all masked
pixels seems to be
associated with clouds

Cloud mask (derived from
bayesian method) not
entirely accurate in coastal
and turbid regions

Always check your flags!!!
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Exercise 4: User-defined cloud masks @gggc Q\‘\“ CeSa

O EA == 8 [ 5 IAIES b 16400602015 Francesco Nencioli
. A =
( an yOu deﬁne a more T R T =

= § G b od DJ\ Vflwu. 2wl @B KR v oAV RIOBRE \ BNV QA

accurate regional cloud I

mask using S3 data?

* Untick the cloud mask
from the “Mask
Manager” menu

x| 2172p flags x| DIO[gl

Note that clouds are
usually associated with
high and low values of SST

* Define a mask based on
SST values from mask
manager

 QOther variables to use?
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Exercise 4: User-defined cloud masks @ggcc Q\‘\“ CeSa

O EA == 86 [ 5 IAIES b 16470602018 Francesco Nencioli
. A =
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Hel Q-
To use SST you will need T : —
Product Expl X | Pixel Info.

{ pJ.\ w.wu. LD N | I~ RS o ro A ANy ODYORE L vk BY 05y
two masks:

1.0ne for the lower

5 (@ mperature x| [ (2 sses_bias x| Bl (2] sst_algorithm_type | B (2] corrected_S5T x| Bl (21 2p_flags x| (2112 flags

x| (=] =1j =Y

sssssssssssssssssssssssssssssssssssssssssssssssssssss

threshold
2.0ne for the upper one 7
3.Also, remember that raw I ?

SST is still in deg Kelvin

Note: although this will

work for this specific area
for this specific time, this
is not an approach that L
can be used for the whole ... o o
dataset!!!
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Exercise 4: User-defined cloud masks @ggcc Q\‘\“ CeSa

T o S| e | B |[H EG oo 164706Nov2018 Francesco Nencioli
i - SEEE i

[0 use SST you will need e s T -
& b od .J'\ wlwu. LI Y~ NI 4 Lma|lrl@mas s oB9eR: | txmy|oE |
tW O I I I a S kS N Lo ¥ Pieelnfo 8 (@ s mperature x| [ (2] sses_bias x| [ (2] sst_algorithm type x| [ (2] corrected ST x| @ (2112p_flags x| [2]12p flags x| |[¥O] el
. 1 i g

sssssssssssssssssssssssssssssssssssssssssssssssssssss

1.0ne for the lower
threshold

2.0ne for the upper one

3.Also, remember that raw
SST is still in deg Kelvin

This map was created
masking all SST values
lower than 290 and higher
than 300

More on cloud masking
in the Synergy Practical .
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