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Irka flood case
April 2016 context

Western and southwestern parts of Iran are suffering major flooding
following days of heavy rain.

Over 2500 people have been evacuated from several provinces and over a
hundred cities are reported to have suffered damage and flooding.

The flooding has struck the provinces of Lorestan, Ilam, Kermanshah, Fars,
Khuzestan, Chaharmahal, Bakhtiari and Kurdistan.

The disaster has cut electricity supplies and water to thousands of people,
and dams throughout the region are close to their limit as the rain

continues to raise water levels ever higher.

Iranian Space Agency trigered the Charter Space and Major disaster
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SENTINEL 1

The Sentinel-1 series : part of the GMES programme
SentinellA, 2014 SentinellB, 2016

Priority : ensure continuity for C-band data
Improvement of SAR signal (30% better than ENVISAT)

Multi mode

e Strip map: 80 km swath , 5m

e Interferometric Wide swath mode IW, 250km, 20 m
e Extra wide EW Swath , 400 km , 25x100 m

e \Wave mode, WV, low data rate, 5x20m

e Swath 250 km

Polarisation modes:
e \VV or HH in wave mode
e Selectable dual pol for all other mode HH+HV; VV+VH
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SENTINEL 1

Acquisition mode Product Resolution Resolution (range Pixel spacing Mo of looks ENL
type class x azi) (m) (range x azi) (m) (range x azi)
SM (Stripmap Mode) SLC - 1.7x43t036x 1.5x36t031x 1x1 1 IR
4-9 4-1 Ambigu ties (DTAR) : 2248 a s
Figure 129: Overview of the Sentinel-1 C-SAR instrument observation scheme and operational support
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Data access: Sentinel 1

ESA (oolae Policy. This website uses cookies to track visits, no personal information is collected.

By continuing to use the site you are agreeing to our use of cookies. Find out more

nAccess Hub ~ @esa

N https://scihub.copernicus.eu
F Welcome to the Copernicus Open Access Hub

The Copernicus Open Access Hub (previously known as Sentinels Scientific Data Hub) provides complete, free and open access to Sentinel-1,
Sentinel-2 and Sentinel-3 user products, starting from the In-Orbit Commissioning Review (IOCR).

N

ﬁi}

Open Source Portal ﬂ Reports & Stats
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Flood event mapping exploiting

SENTINEL 1 SAR data

Dr Herve YESOU ICube — SERTIT




Date selection

Between 13 and 17 April 2016, heavy rains in Iran's western and
southwestern provinces have resulted in flash floods that killed three
people.

In total, 16 provinces in the country including Lorestan, llam, Fars,
Kermanshah, Khuzestan, Chaharmahal-Bakhtiyari, Hamedan, Esfahan,
Khorasan Shomali, Khorasan Razavi, Kurdestan, Alborz, Yazd, Zanjan,
Kohgiluyeh-Boyer Ahmad and Azarbaijan Sharghi were hit by heavy
torrential rains and major flooding whilst three provinces of llam,
Lorestan and Khuzestan are badly damaged

=> Strating date for searching crisis images : 13 of April 2016

Yésou H. et al., Institut of Zoology, Kunming, November 2017



S1 selected images for practical

« Sentinell Prevent
o 20160328..... 14F
« 20160328 ... 20F

« Senfinell crisis et post event
« 20160416

« 20160429
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DH_1SSV_20160328T145052_20160328T145117_010571_0OFB78_14F0

hitps://scihub.copernicus.eu/dhus/odata/v1/Products('6bb3b4f5-065a-4868-b690-66000cc4e512')/$value
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Attributes Inspector
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W S1A_IW_GRDH_1SSV_20160328T71450...117_010571_00FB78_14F0.SAF

2016-03-28T14:50:52 4607
il annotation

me: S1A_IW_GRDH_1SSV_20160328T145052_20160328T145117_010571_00FB78_14F0.SAFE

ier: S1A_IW_GRDH_1SSV_20160328T145052_20160328T145117_010571_00FB78_14F0 I measurement

nent: SAR-C B preview

Sentinell 28 March 2016
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S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_0103BA_110D

https://scihub.copernicus.eu/dhus/odata/v1/Products('7892de6b-f29c-4c62-abb8-10e4930932c4')/$value
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# Summary
i S1A_IW_GRDH_1SSV_20160416T1442...312_010848_0103BA_110D.SAFE

Date: 2016-04-16T14:42:47.034Z
Filename: S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_0103BA_110D.SAFE
Identifier: S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_0103BA_110D
Instrument: SAR-C
Mode: IW
Satellite: Sentinel-1 Sentinell 16 Aprll 2016

Size: 822.58 MB
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S1A_IW_GRDH_1SSV_20160429T024612_20160429T7024637_011030_01096A_B8B1

https://scihub.copernicus.eu/dhus/odata/vi/Products('4c504aa9-e77c-4eed-ag961-b91e

|ar .
L |} J L
B I Nafx
Nahiyat
i ast L
ETES
L} 1
Al Refal
o)
Nasry irga
Bagh 1 Y
sh Shatrah 2
o
i 1k
oh Rals
.
Nasinyah
( yahy S Sar m
) S
B PN ST nanrak Aghajal
— * : &
X Basra ey Eehbahan
, e o JA ? Sal Barda
A TP i il e 3
- Attributes
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GRDH_1SSV_20160515T145057_20 5T145122_011271_01110D_E1DC

https://scihub.copernicus. eu/dhus/odata/vi/Products('7

afceff4f95')/$value
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- Attributes
A Summary
& S1A_IW_GRDH_1SSV_20160515T1450..122_011271_01110D_E1DC.SAFE
Date: 2016-05-15T14:50:57.388Z
i annotation
Filename: S1A_IW_GRDH_1SSV_20160515T145057_20160515T145122_011271_01110D_E1DC.SAFE

Identifier: S1A_IW_GRDH_1SSV_20160515T145057_20160515T145122_011271_01110D_E1DC
Instrument: SAR-C
Mode: IW

i measurement
i preview

i support
Satellite: Sentinel-1

Size: 817.66 MB

Sentinell 15 Mai2016
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Image name monenclature

Polarizaton
Resolution Class 5
“FT Full

“H" High

viizzion identfier

S1IAT "si8”

Wi~ Medium

Mode /Beam Product Class
"SL1/S2/S3/SASSSET S Standard
WIEW /WY "A" annotation

HEBS1A_IW_GRDH_1S5V_20160416T144222_20160416T144247_010848_0103BA_C740.zip

Product File
< A

Extension A F

Sometime too long name to be transfered !!! Use the rar files

Yésou H. et al., Institut of Zoology, Kunming, November 2017



Other downloading site

« https://www.asf.alaska.edu/

UAF ALAskA SATELLITE FAaciLITy

Muaking remote-sensing duta accessible since 1991

Get Started Get Data Datasets a Tools Tutorials

& [ASF News & Notes / ERS Free & Open

&0pen ERS Free & Open

Hurricane Irma Satellite
Coverage

2017 Winter ERS-1 & ERS-2 Free & Open
2017 Summer
2016 Fall

ERS

NASA's provision of the European Space Agency's (ESA) European Remote Sensing satellites (ERS-1 and ERS-2) Synthetic Aperture
Radar (SAR) data archive via the ASF DAAC is now free and open by agreement between NASA and ESA. As part of the Earth

2016 Winter observation Heritage Data Program (LTDP+), the ERS-1 and -2 missions provide scientists with historically accurate and easily
2014 Fall accessible information to help further understand the dynamics of our planet.

2014 Spring
The ERS-1 & -2 archive contains data collected primarily within the ASF and the McMurdo, Antarctica, station mask. ERS-1was active

AT from August 1991-March 2000. ERS-2 was active from April 1995-September 2011.
2013 Spring
2012 Winter
2012 Fall
2012 Summer
2012 Spring
2011 Winter

2011 Fall
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SNAP: read image: drag on the rar file

[=|lall| 2

# SNAP
|Qv Search (Ctri+1)

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
SR DEfsI PR AR UWOB I~ 3

Product Explorer & ‘ Pixel Info | =
[ [1] S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_0103BA_110D @C\_LD

| » Ordinateur » SERTIT (E) » Herve_[RAN » theia-iran-2018 » data Sentinell FLOOD »

QOrganiser BB Ouvrir - Courrier électronique Mouveau dossier

. Favoris | crue post evenement

B Bureau

=» Emplacements récents

Nouveau dossier
S1A_IW_GRDH_1SS5V_20160416T144247_20160416T144312_010848_0103BA_110D_Orb_Cal_ML_TC.data
S1A_IW_GRDH_1S5V_20160416T144247_20160416T144312_010848_0103BA_110D_Orb_Cal_ML_TC_Spk.data
Subset_S1A_IW_GRDH_15SV_20160416T144247_20160416T144312_010848_0103BA_110D_Orb_Cal_ML_TC_Spk.data
Ef] local_zone_inondée_14-04-2016.JPG

Eﬂ local_zone_inondée_14-04-2016_zoom.JPG

Ef] local_zone_inondée_14-04-2016_zoom2.JPG

& S1A IW_GRDH_15DV_20180123T172404_20180123T172429_020285_022A27_F39C_Orb_Cal_ML TC.tif
ERS1A_IW_GRDH_155V_20160416T144222_20160416T144247_010848_0103BA_C740.zip

0103BA_110D.zip

| 58 S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_0103BA_110D.zip 01038A.110D_Orb_Cal_ ML TCim

4 Téléchargements

=

.. Documents

. Images
4. Musique

Al Nanwvells hikblinthénne

& Ordinate PR et e v o # i e 1 1 1t it 11+ e e OL03BA_110D_Orb_Cal_ML_TC_Spk.dim
i rdinateur
& S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_0103BA_110D_Orb_Cal_ML_TC_Spk.tif
Mavigation - [2] nd__. % | Colour Manipulation ___ ‘ Uncertainty Visualis___ |Wﬂrkl View | = &’ Se2 Syst (C) E
B 52_+20160329.JPG
: e 562 datl (D) [ S2_+20160418.JPG
w SERTIT (E) =] search_EQ_Browser1.JPG

L & DATABASE 01 (\dataserver) (X) = search_EQ_Browser-2JPG

e‘ ) Eﬂ search_EO_Browser-2_zoom_CN_20160418.JPG

5 & Reseau =) search_EO_Browser-2_zoom_CN_20160428.JPG

[k’ﬂ Eﬂ search_EQ_Browser-2_zoom_FC_20160418.)PG

E‘ search_EQO_Browser-2_zoom_FC_20160428.)PG
E‘] search_EQO_Browser-3_zoom_FC_20160418.JPG
Eﬂ search_EQ_Browser-3_zoom_FC_20160428.JPG

< | 1

S1A _IW_GRDH_15S5V_20160416T144247... Date de création : 04/07/2018 15:11
WinRAR ZIP archive
Modifié le : 24/01/2018 1517
Taille : 542 Mo
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SNAP: read image

Asve  Gillle = 2 TR W os Wl THE. 0O R O MW 00

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help [

EFDEJSAdPIQTPwIUORZIGBEASS XEm e ANV EQOR\ kB VIESETACUGE@
Product Explorer % | Pixelinfo | =
=& [1] S1A_IW_GRDH_155V_20160416T144247_20160416T144312_010848_0103BA_110D
- C3 Metadata

- C3 Vector Data

[ Tie-Point Grids

[ E3 Quicklooks

=& Bands

@ amplitude_\vv

-[ Intensity_vv

Product Explorer % | Pixel Info =

=& [1] S1A_IW_GRDH_155V_20160416T144247_20160416T144312_010848_0103BA_110D ,
-6 Metadata two bands: Amplitude and Intensity.
[+ @3 Vector Data (The Intensity band is a virtual one. It is
"@ Tie-Point Grids the square of the amplitude). Double
g Quicklooks click on either Amplitude or Intensity to
= » éﬂnﬁqp“tude_w view the image

-] Intensity_Vv

Havi

~ | leld



http://www.un-spider.org/node/7693
http://www.un-spider.org/node/7703

SNAP: read image

[1] Amplitude_VV - [S1A_IW_GRDH_155V_20160416T144247_20160416T144312_010848_0103BA_110D] - [E:\Herve_IRAN\theia-iran-2018\data Sentinell FLOOD\S1A IW_GRDH_155V_20160416T144247_20160416T144312 010848_0103BA_110D.zip] - SNAP

o (T
Q- Search (Ctrl+I)

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

AR DC T b PR A UG S AREBLASEENER NV AN VEYORE BV OEZCA0ioN
Product Explorer # | Pixelinfo | = [
-8 [1] 51A_IW_GRDH_155V_20160416T144247_20160416T144312_010848_0103BA_110D =
3 Metadata g.
3 vector Data &
2 Tie-Point Grids =4
+- @ Quicklooks E
Bﬁ Bands
‘@ =
“E] Intensity_] Add Elevation Band =
Band Maths.. 7;;
=
z
Filtered Band... ko
Linear to/from dB
Open Image Window
Add Land Cover Band
Cut Ctrl+X
Copy Ctrl+C
Ctrl+V
Navigation - [2] nd... % | Delete Delete [ worid view =
Properties &,
.4
v @

20:23

07/07/2018
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SNAP: read image

@RI IRBLSBREm y»xoaQAAEINYEQ@OR =

? 3 X~ 101
g \;’\',<08!

(-2 Metadata
[#-@3 Vector Data
(@ Tie-Point Grids
- Quicklooks
& Bands
@ Amplitude_VV
@ Intensity_vv

Navigation - [1] A_..
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Preprocessing steps:Calculation of geocoded backscatter coefficients (sigma0).

SNAP Graph Building

Right click to add operators from
the context menu:

* Calibration

* Thermal Noise Removal
* Deburst & Merge

e Multilook

* Range Doppler Terrain
Correction

e Connect the graph

-

@& Graph Builder u
Add 3
=] | Calibration I | ThermalloiseRemowal I : F
| Multilook | |Terr|lir|—(:nrrl=:tinr| | | Write I

Read | WritE | Calibration | TORPSAR-Deburst | rMultilock | Terrain-Carrection | ThermalMoiseRemoyal |

~ Target Product

Name:
|L—=lrget |
o Save ssi[BEAUOMIA <]

Directory:

|E:‘\0ut | E]

& Open in SENTINEL-1 TOOLBOX

Graph is incomplete

[E‘Load HSave H%} clear” ® Note][@ Help I&Process]
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Preprocessing steps:Calculation of geocoded backscatter coefficients (sigma0).

Including or not speckle filter \

Apply-Orhit-File

T~

Calibration

Read
Terrain-Correction

Apply-Orbit-File N~ o

Calibration . i E
\

Terrain-Correction
e

Université II. e | Se rtit
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Preprocessing steps:Calculation of geocoded backscatter coefficients (sigma0).

% Graph Builder : myGraph_read_to_writte_all.xml

wo bands: Amplitude and Intensity. (The Intensity band is a
virtual one. It is the square of the amplitude). Double click on

File | Graphs

ither Amplitude or Intensity to view the image

D

Apply-Orbit-File

Calibration

< 1 |

»

m

| Read I Apply-Orbit-File | Calibration I Multilook I Terrain-Correction | Write |

| Read | apply-orbit-Fie || Calibration’| multiook | Terrain-Correction | wirite |

Target Product

Mame:
S1A_IW_GRDH_155V_20160416T144247_20160416T144312_010848_01038A_1100_Crb_Cal_ML_TC

Saveas:  BEAM-DIMAP -
Directory:
F:Ycommunication\theia\theia-ran-2018'data Sentinel1l FLOOD

Open in SNAP

[:] [7] output gamma0 band

Polarisations:

Save as complex output

Qutput sigma0 band

[ output betad band

Processing completed in 6. 1666665 minutes (15 MB/s 4 MPixel/s)

(e || s

l % Cear l (" Note " © Heb l[ > Run |

Université II.
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http://www.un-spider.org/node/7693
http://www.un-spider.org/node/7703

Preprocessing steps:Calculation of geocoded backscatter coefficients (sigma0).

H Graph Builder : myGraph_read_to_writte_all.xml u
File | Graphs
-
|| I T |
| Read | Apply-Orbit-File | CE"beﬁOﬂEl Multilook: | Terrain-Correction | Wribe‘ I
Polarisations:
]
Save as complex output
i Qutput sigmal band
4 I | 3 [ Output gamma0 band
) Output betad band
| Read | Apply-Orbit-File I Calibration I Multilook | Terrain—Ccrrection| Write | Ll ===
Target Product
Read | Apply-OrbitFile | Calibration | Multiook || Terrain-Correction | write |
Source Bands: Sigmad_wv -
Mame: B
S1A_IW_GRDH_155V_20160415T144247_20150416T 144312_010845_01038A_1100_Orb_Cal_ML_TC
Save as: | BEAM-DIMAP =) L
Directory:
F:\communication\theia\theia-iran-2018\data Sentinel1 FLOCD E] Digital Elevation Model: |SRTM 35ec (Auto Download) =
Open in SNAP DEM Resampling Method: |EILINEAR _INTERPOLATION =
Image Resampling Method: |BILINEAR_INTERPOLATION -
' Source GR Pixel Spacings (az x rg): 10.0{m}) x 10.0(m)
I Pixel Spacng (m): 10.0
Pixel Spacing (deg): 8.983152841195215E-5
[ Map Projection: [ UTM Zone 32 / World Geodetic System 1984 ] il
Processing completed in 6. 1666665 minutes (15 ME/s 4 MPixel/s)
=Y
=4 d E
l Load H &Save l % Clear l @7 Note H @1 Help “ [:} Run | I [ [ oad " 3 save l %, Clear “ [ note " @) ren “ [ Run ]

Université
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Preprocessing steps:Calculation of geocoded backscatter coefficients (sigma0).

r
H Graph Builder : myGraph_read_to_writte_all_with_speekle_filtering.xml

File Graphs

Apply-0rbit-File

€ 1 |

»

m

| Read | Apply-Orbit-File I Calibration | Multiloak I Terrain-Correction Spedde—FiIter| Write |

Target Product

Mame:
S1A_IW_GRDH_1S5V_20160416T144247_20160416T144312_010848_0103BA_1100_Orb_Cal_ML_TC_spk
Save as: | BEAM-DIMAP -

Directory:

Fr\communicationtheia \theia-iran-20 18\data Sentinel1 FLOCD

Open in SNAP

Processing completed in 64,6 minutes {4 MB/s 1 MPixel/s)

I l =) Load ” Bysave | % Cear ” (' note " © reb || [> Run |

|¢| m |

| Read I Apply-Orbit-File | Calibration | Multilook | Terrain-Correction | Speckle-Filter | Write|

Sigmad_VV
Gammal_VV
Betal_WVV
Source Bands:
Filter: :'Gamma Map
Filter Size X (odd number): 3
Filter Size ¥ (odd number): 3

Estimate Equivalent Number of Looks
Mumber of Looks: 1.0

(B [ Byome

% Clear

Er

Université II
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H Graph Builder : myGraph_read_to_writte_all_with_speekle_filtering.xml

Preprocessing steps:Calculation of geocoded backscatter coefficients (sigma0).

——

| Read I Apply-Orbit-File I Calibration I Multilook I Terrain-Correcﬁon| SpeckleFilter | write

File Graphs

»

Read

m

Apply-Orbit-File

Calibration

oo oo

< [ | &

| Read I Apply-Orbit-File I Calibration I Multilook I Terrain-Correction I Spedde-FiIter| Write |
Target Product

MName:
S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_0103BA_1100_Orb_Cal_ML_TC_Spk

Save as: | BEAM-DIMAP
Directory:
F:\communication\theia\theia-ran-2018'data Sentinell FLOOD

-

Open in SNAP

Processing completed in 64.6 minutes {4 MB/s 1 MPixel/s)

[ ) oad ” Bsave | % Cear HTE’Nobe ” © rebp || [> Run |

OPEIMICUs <Theia

Sigmal_VV
Gammal_WV
Betal_VV
Source Bands:
Fiter: Eamna fizp =)
Filter Size X (odd number): Boxcar -
Filter Size ¥ {odd number): Median i
X X Frost
e
Mumber of Looks: Lee =
Refined Lee
Lee Sigma | 8
IDAN -

(B | e

[ % Clear

F b

L

i |

| Read I Apply-Orbit-File | Calibration | Multilook | Terrain-Correction | Speckle-Filter | Write|

] Sigrmad_VV
Gammal_VV
| Betal_VV
" |Source Bands:
Filter: :'Gamma Map
Filter Size X (odd number): 3
Filter Size ¥ (odd number): 3
Estimate Equivalent Number of Looks
Mumber of Looks: 1.0

[ ) oad ]r@,sﬂe % Clear [T?Note “ @) telp “ [> Run

e | R
=

N

N

Sertit

JCU3E




Preprocessing steps:Calculation of geocoded backscatter coefficients (sigma0).

r 1
H Graph Builder : myGraph_read_to_writte_all_with_speekle_filtering.xml u -
| Read I Apply-Orbit-File | Calibration I Multilook I Terrain-Correction I Spedde-FiIher| Write |
File Graphs Target Product
Read m
3 Mame:

Apply-Orbit-File

S1A_TW_GRDH_155V_20160416T 144247 _20160416T 144312_010843_0103BA_110D_Orb_Cal_ML_TC_Spk
Calibration

Save as: |BEAM-DIMAP =
Directory
F+Ycomm

GeoTIFF-BigTIFF
GDAL-SAGA-WRITER
Open in 5[7P2

|£ |t5\data Sentinel1 FLOOD (]

oo oo

Clear

< [ | 3 .Lcad l &,Save

| Read I Apply-Orbit-File I Calibration I Multilook I Terrain-Correction I Spedde-FiIter| Write |
Target Product |

(B ] @ [ D

Read | Apply-Crbit-File | Calibration I Multiloak I Terrain-Correch'on| Write |
| TargetProduct

MName: |
S1A_IW _GRDH_155V_20160416T144247_20160416T144312_010843 01038A_1100_Orb_Cal_ ML TC_Spk

Save as: | BEAM-DIMAP =
) ) ) Mame:
Directory:
A ; . - S1A_TW_GRDH_155V_20160416T144247_20160416T 144312_010848_01038A_1100_0Orb_Cal_ML_TC
F:\communication\theia\theia-ran-2018'data Sentinell FLOOD E]
Openin SNAP Save as: | BEAM-DIMAP -
Directory:
Fi\communication\theia\theia-ran-2018\data Sentinel 1 FLOOD E]

Open in SMAP

Processing completed in 64.6 minutes {4 MB/s 1 MPixel/s)

| [E(E=b=]Fwlo=(Fe] |

l .Load " &SBUE [@Noh& " @Help " DRun
Theic Ee=h

[ -, Clear
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Landscape analysis:
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Subset

Coordonnes fichiers
« 11600-24600

3000

T Graph Builder - subsect coord T

File Grahs
|

Read | Write | Subset

= - 1]
o

@ Pt Coordnstes  Geograpiic Cooranates
i 11600 " 2400

i /3000 et sx0

Sutsamping x: ' Sub-samping - f

B | By | Sooe | e

paccalll w8 Sertit
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Flood mapping based on SAR data

Water extraction by thresholding
performed on:

e Amplitude data (mediane
fenetre glissante)

e Coherence

Histogrammecomputation
and analysis

l

e None supervised /
e Oriented object methods @
e SVM

e Snake detection Y

e Polarimetry approach
(Shannon Entropy)

Methods of classification

e Supervised

WATER
* .. INDIVIDUALISATION

Université II. - Se rtit

III de Strasbourg : y ‘iCUSE



Schematic processing flow for Sentinell Sar data

PreProcessing

Amplitude
texture
Polarmetric
primitives
Coherence

¥ 5

" “Multi temporel l
Coherence

Extraction

YL
Methods

Geometry

Geometry — §

\ [
4—

Validation _| Database f# %y Water product
Validation >

.ﬂ
v

Université II

III de Strasbourg



Validation based on multi source &
multiscale optical and SAR

Sentinel2 / HJ/Deimos and Pleiades
. HR
£ Q’ﬂ" ~<__ Sentinell/ TerraSAR, Wide ScanSAR
g vore/ t0 Staring Spot Light

Sentinel-2

VHR SAR or Optical imagery
allow to validate the HR
derived flood extent

IrrrOgE cOorpoSHE
Lr-rrrerrsve/E

ETM w Sertit
s b2



Flood mapping based on SAR data

* Water extraction by thresholding
performed on:

e Amplitude data (mediane
window)

Nombre de pixels
300 7T

LA L 1 L L L IO L

Histogrammecomputation
and analysis

l

Threshold
definition
Threshold

A 4

250 |-

200 |-
150 -
100 -

50 |-

WATER
INDIVIDUALISATION

Université II. " Se rtit

III de Strasbourg y ‘iCUBE



Water extraction based on thresholding appraoch

B (6 Sgma0_ W | [ (6] Sigma0_W_cb % EREE

)

Product Explorer % | Pixelinfo |
7-&8 [1] S1A_IW_GRDH_ISSV_20160416T144222_20160416T144247_010848_01038A_C740
7-E [2] S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_01038A_110D
o-& [3] S1A_IW_GRDH_1SDV_20180123T172404_20180123T172429_020285_022A27_F39C_Orb_Cal_ML_TC
i-&4 [4] S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_01038A_110D_Orb_Cal_ML_TC
-8 [5] S1A_IW_GRDH_1S5V_20160416T144247_20160416T144312_010848_01038A_110D_Orb_Cal_ML_TC_§
(@ Metadata j
(@3 Vector Data
=-&3 Bands

[ sigma0_w

B Gamma0_W

[ Betad_wW
£ [6] Subset_S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_01038A_110D_Orb_Cal !
-3 Metadata
(@ Vector Data
=-&3 Bands

[ sigmao_w

[ sigma0_wv_db

< 1, |

=
3

B

- [6] -.. | H-Alpha Plane P... | Colour Mani... % | World View u

Editor: () Basic (@ Sliders () Table

Sod ).

» R
gy 2

13
-
5

®

zo'0z-
Eg'e-

$6'T1-

A More Options @

Université II.
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Water extraction based on thresholding appraoch

|

Product Explorer # | Pixel Info
~Eg [1] S1A_IW_GROH_155V_20150416T144222_20160416T 144247_010843_01038A_C740
& [2] S1A_IW_GRDH_155V_20150416T144247_20160416T 144312 010843_01038A_110D
~& [3] S1A_IW_GRDH_15DV_20180123T172404_20180123T 172423 _020235_022A27_F33C_Orb_Cal_ML_TC
~Ed [4] S1A_IW_GRDH_1S5V_20150416T144247_20160416T144312_010848_01038A_110D_Crb_Cal_ML_TC
£ [5] S1A_IW_GRDH_1S5V_20150416T144247_20160416T144312_010848_01038A_110D_Orb_Cal ML TC_S
-2 Metadata
&1 Vector Data
=3 Bands
[ sigmao_vv
B Gamman_vv
[ Betad_w
=& [6] Subset_S1A_IW_GRDH_1S5V_20150416T144247_20160416T144312_010848_01038A_110D_Orb_Cal I
(32 Metadata
-3 vector Data
=23 Bands

@ sigmao_w

o[ sigma0_wv_db

4 m

[ [6] Sigmao_vv 2| [ [6] Sigma0_vv_db 2

Loy
h: Lf{)f}k

Navigation - [6] ... | H-Alpha Plane P._.. | Colour Mani_.. & |World View Uncertainty Vis....

Editor: () Basic (@ Sliders () Table

iPv
ilod .

®E]
L

13
=

@

£ Mare Options

Université II.
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Water extraction based on thresholding appraoch

Change name into water

El Q [6] Subset_S1A_TW_GRDH_1SSV_20160416T 144247_20160416T144312_010848_01038A_110D_Orb_Cal

-] Metadata
@-E3 Vvector Data
=-E&3 Bands 0 o s s
@ sigma0_w * % J| | [6] Subset_S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_01038A_110D_Orb_Cal ML_TC_Spk v
V] Name: new_band_1|
. Description: |
Unit:
Spectral wavelength: 0.0
[¥] Virtual (save expression only, don't store data)
I Replace NaN and infinity results by |
[] Generate associated uncertainty band
7l = ] Band maths expression:
Sigma0_VV_db
-[6] -.. ! H-Alpha Plane P... | Colour Mani... % | World View Uncertainty Vis... ‘

Editor: (7 Basic (@) Sliders () Table

Do
@ .

POl

o

®:pPa)

A More Options

255*(Sigma0_VV_db<16.26)

if Sigma0_VV_db <=-16.26 then 1 else 0
if Sigma0_VV_db <=-20then 1 else 0

Tl wd Sertit

III de Strasbourg - fiCUBE



Water extraction based on thresholding appraoch

010848 0103BA_110D_Orb_Cal_ML_TC_Spk] - [F\communication\theia\theia-iran-2018\da

IEBEElee X8 0

L5 x| Elwater 19 =]

Tool Windows » Developer

-

v | Statusbar Optical >
Radar >
SMOS »

& In-Situ Data Access

Synchronise Image Cursors

¥ | Synchronise Image Views

Toolbars |
& Product Library
Show Only Editor Ctrl+Shift+Enter X z
Colour Manipulation
Full Screen Alt+Shift+Enter

Uncertainty Visualisation
Layer Editor

Layer Manager

Mask Manager

GCP Manager

Pin Manager

DR V()

Quicklooks

Navigation

Pixel Info

View Projects
World Map
WorldWind Analysis View
World View

Properties

ol
@
[~
G Log Output Ctrl+4

g}c‘ Pixel Info i) Product Explorer

Il w4 Sertit

II de Strasbourg

Europe’s eyes on Eartl I



Water extraction based on thresholding appraoch

NAP
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

P - ® 18 I | b|ES e B Y GNvBoeR s

B Navigation - [6] Sigma0_Y!

W

Tie-Point Grids
nap to selected pin

=
2
A
2
c
L
s
3
a
€
5 |
=
3
2
=]
o
z
2
=




Water extraction based on thresholding appraoch

Test different threshold value

Seuil -16,5

Sertit

Europe’s eyes on Eartl




Water extraction based on thresholding appraoch

Test different threshold value

Seuil -19

Université II. ‘ Se rtit

OopSInICUSE ~=> | [1E1C || destrosvours [N



Water extraction based on thresholding appraoch

Test different threshold value

Seuil -20

Université II. ‘ Se rtit

OopSInICUSE ~=> | [1E1C || destrosvours [N



Water extraction based on thresholding appraoch

Test different threshold value

Seuil -21,5

Université II. ‘ Se rtit

OopSInICUSE ~=> | [1E1C || destrosvours [N



Water extraction based on thresholding appraoch

Created a mask based on a threshold value: band math expression

3-8 [5] S1A_IW_GRDH_155V_20160416T144247_20160416T144312_010848_01038A_110D_Orb_Cal_ML_TC_§

@2 Metadata

- [@ Vector Data

=& Bands
[ sigmad_w
[ Gamma0_w
‘@ Betad_w

E) E [6] Subset_S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_0103BA_110D_Orb_Cal

-3 Metadata
@@ vector Data
=& Bands

[ sigma0_w

o

3 Band Maths Expression Editor

Data sources:

Eoman v

Show bands

< m

]
= Show masks

Uncertainty Vis...

-[6] ... ‘ H-Alpha Plane P... | Colour Mani... % | World View

Show tie-point grids

Editor: () Basic @) Sliders (7) Table

Show single flags

A More Options

Do

&
X

Constants. ..
Operators...

Functions. ..

255% (Sigma0_VV_db<16.26)|

21

Qe

Loy §5%

!

®
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Multitemporal approach

Preprocessing steps: Stack layers

* Create a multiemporal set:

e 20160328 Pre event
e 20160416 Crisis

° Ra%\gﬂ-@%%%stgﬂﬁt s%?a@it Tools => Create Stack

@ Sertit

I QICU3E



Multitemporal approach
Preprocessing steps: Stack layers

Product Explorer % | [6] Sigma0_VV o | (B 71 sigma0_wW % EDEE] 8 @ sgmao W = EEE] [@ @ sigmao W =
& [1] S1A_IW_GRDH_1SSV_20160328T145052_20160328T 145117_0105| L . ; v AR X ‘ \ S T I
[2]SlA_IW_GRDH_lSSV_ZO160429T024612_20160429T024637_0110‘ : R ; i ‘ J
[3] S1A_IW_GRDH_1SSV_20160328T 145052_20160328T 145117_0105
[4] S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_0108
5] subset_0_of S1A_IW_GRDH_1SSV_20160328T 145052_2016032
[6] S1A_IW_GRDH_1SSV_20160328T145052_20160328T 145117_0105|
[7] S1A_IW_GRDH_1SSV_20160425T024612_20160429T024637_01 w‘
5] S1A_IW_GRDH_1SSV_20160328T145052_20160328T145117_0105
[9] S L4_T\_GRDH_ISSV_20160416T144247_20160416T144312_0108




Multitemporal approach
Preprocessing steps: Stack layers

File Edit View Analysis Layer Vector Raster Optical [Radar| Tools Window Help [Q~ s

. = : (€ 22a PN X— 101 £z = ocp
S D@ L& P | | Aeeyoe P> NBELSR FE e kP VOEEZA0oMe @ MEEHD
= - — - Radiometric > = ~

o % Pixel Info 5 A

peckle Filtering ,
: = i

Product Explorer & | [6] Sigma0_VV/ C Coregistration BTNy : ! ! = )= (@ 19) sigmao_w . - ) [:j@ §

@ [1]S1A_IW_GROH_ISSV_20160328T 145052 201603 | [nterferometric SRS Cacatation v . ¥ - 3 :

@6 [2 SIAIW_GRDH_ISSV_20160429T024612_201604] [ L B S . B N AR | : 1 ; ’ g !

-6 [3] S1A_IW_GRDH_ISSV_20160328T145052_201603 - SoATsIeg Kofegiauon o o TRk :

-G [4) S1A_IW_GRDH_ISSV_20160416T144247_201604 $Seometric Stack Tools Create Stack i

i-& [5] subset_0_of S1A_IW_GRDH_1SSV_20160328T14! Sentinel-1 TOPS Cross InSAR resampling Stack Averaging

-6 [6] S1A_IW_GRDH_1SSV_20160328T145052_201603: ENVISAT ASAR Stack Split ‘

@& [7] S1A_IW_GRDH_ISSV_2016042T024612_201604]  SAR Applications :

-6 [6] S1A_IW_GRDH_ISSV_20160328T145052_201603 SAR Utilities :

-G (9] S1A_IW_GRDH_ISSV_20160416T144247 201604 poe ‘

i

Complexto Detected GR {
Multilooking

| I | »

Colour Manipulation - [8] Sig... igation - (8] Sigma0_vv x | | il

1:35.82 { e @

Université II.
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Multitemporal approach

- —
&= Create Stack —_— g .
(]
e — Preprocessing steps: Stack layers
1-ProductSet-Reader | 2-CreateStack | 3-Write
File Mame | Type Acquisition Track Orbit .;I‘}
S1A_IW_GRDH_155V_201504... (e 29Apr2016 108 11030
S1A_IW_GRDH_155V_201603... [GRD 238Mar2016 174 10571 o
S1A_IW_GRDH_155V_201604... [GRD 16Apr2016 101 108438
=
Mo wiTéLE slaue [
2reatestoc | 3t
Master: S1A_IW_GRDH_155V_20160429T024612_20160429T024637_011030_01095A_B8E1
Resampling Type: BILINEAR_INTERPOLATION -
Initial Offset Method: | Product Geclocation -
Output Extents: | Master -
Find Optimal Master t
||
|
L
3
l @I Help ” D Run |
Computing raster data. ..
7 K
[ @ Help “ [> Run |
Computing raster data...
=N

_——u—l—l———#

, . Sertit
|

" WICU3E



20160416
20160429

412~ (=) @ nojreB (9) =

\‘.“; Aant

/1820160328
20160416
. &

.\.‘

41y =) =) | B (71 sigmao_w %

Multitemporal approach

[ENRNEA(=T] ‘- [8] Sigma0_Wv %2/

P

20160429

20160328

48] =) | B o] Sigma0_w %
A i YT

£=
\

1

e 20160416

.

&2

0160

e




Product Explorer | Pixel Info % || 9] Sigma0_w ¢

] Snap to selected pin
Navigation - [9]

Editor: () Basic (@) Sliders

A More Options

vnivers ||| Sertit

III de Strasbourg g giCUBE




File Edit View |Analysis| Layer Vector Raster Optical Radar Tools Window Help

S (Lo PR L ACNOBME T G rORAINVEYORE \ AEVIEETA0LOR
Scatter Plot
= & |
Product EXplor] [, profile Plot B HEE g
(=) Position ® ()] &
Image-X B 5
Image-Y 9% Geo-Coding [ 2
Longitude |4 Histogram j 5
fole S statistics H N
M [ Metadata Plot B =
£\ Time 5
= Bands 2
Sigma0_V | 0.10553intensity §
3
2
3

+| Tie-Point Grids

Jabeuetyisew Uy

[7] Snap to selected pin

Havigation - [9] Si...| Colour Manip__. | &

Editor: ©) Basic @ Siders © Toble ) [
0

Name: Sigma0_vV &

Unit: intensity 95% 100%
Min: 6.19E-6

Tasa
Max: 6.777
Rs:gh statistics! &
aa

g0 555

(@)

X -Y - lat  —lon - | Zoom — Level - I

= — T Yl e T WS

Université II.
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File Edit View Analysis Layer Vectol

r Raster Optical Radar Tools Window Help

S DCE LI PR ZnlORkE: EELASXTE» QA VYRR \ BV IEETLA0UOE
Product Explorer | Pixel Info % | o | @ 1 sigma0_w x|
(= Position L >
Tmage-X 5077 pixel o
Image-Y 8315/pixel
Longitude 48°38'09" Edegree
Latitude 31°51'49" Nidegree
Map-X 276337.3...\m
Map-Y 3527758....jm
(E1Time.
(= Bands
Sigma0_WV | 0.00606]intensity Histogram
|+ Tie-Point Grids N N
[ — Histogram for Sigma0_VV
32,500,000
30,000,000
27,500,000
w» 25,000,000
£ 22,500,000
4 20,000,000
= 5 .
£ 17,500,000 Histogramme full image
7] Snap to selected pin 2 15,000,000
jmtinn i ci | ul 8 12,500,000
B =3
Ed E‘ — e B @ 10,000,000
Histogram - - [ ?,SDIZI,DDD
Histogram for Sigma0_VV 5,000,000
900
2,500,000
800 0 L
@ 700 00 25 S50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450
[ - B B -
.1,_151 600 Sigma0_VV in intensity
£ 500
=
2 [¥] Auto min/max
[
- Min: |0.0024
g Water < 0.0127 o o
t . lax: |0. 2
Histogramme AOI
100 [] Log10 scaled
0
0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.040 0.045 0.050 0.055 0.060 0.065 0.070 0.075S 0.080 0.085 0.090 0.095
Sigma0_VV in intensity ZW F I @

Sertit
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Lut manipulation: extent vertically

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

SHHA@ S PIRQ AN UOO T CBELS S

£

Product Explorer | Pixel Info % |

=) Position

Image-X

3547|pixel

Image-Y

8145 /pixel

Longitude

48°28" legree

Latitude

31°52'33" Nidegree

MapX
Map-Y

261037.
3529458.5418524323

(. Time

(= Bands

Sigma0_WV

0.16935|intensity

[ Tie-Point Grids

(| Flags

[T] Snap to selected pin

- [9] Sigma0_VV | Colour

- [9] Sigma0_VV %

Editor: () Basic (@ Sliders () Table

Name: Sigma0_VV
Unit: intensity
Min: 3.46E-6
Max: 44,479

3

More Options

QE
(]

£
§

»al
wal

l-'1Slret(h h
(@)

Europe’s eyes on Eartl

=3l

] e svesburs |

\

Aieiqr prpoid &

1aBeueyy sake1 ()

PrT—

Qicu3e



Lut manipulation: extent vertically

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
S HE S PERQ UG RM T GRE LC B S

Product Explorer | Pixel Info |
=) Position

Image-X

Image-Y

Longitude 48°28'2
Latitude 31°52'33"
MapX 261037.
Map-Y , 3529458.5418524323[n

AANNVEYORE \d:HVEIEETACUE O

3]

£

Aieiqr prpoid &

(B o1 5igma0_W x|

3547 pixel
8145 /pixel
legree
Nidegree

(. Time

(= Bands

Sigma0_WV 0.16935|intensity
[ Tie-Point Grids

1aBeueyy sake1 ()

PrT—

| Snap to selected pin

- [9] Sigma0_VV | Colour - [9] Sigma0_VV %

(3
8l |y

Editor: () Basic (@ Sliders (*) Table

Editor: () Basic © Sliders () Table

Do
@a
|:—‘ Vel =41

Name: Sigma_VV

£® @8
IO

@

Lvo

9-33¢'

‘ &7

2 More Options

3l »

PErNICUS || destrasbourg AN SR



Lut manipulation: extent vertically

File Edit View Analysis Layer Vector Raster thical Radar Tools Window Help
aEF HE@ (% Jd PV @l TG

Product Explorer | Pixel Info | )
=) Position
Image-X

Image-Y

Longitude 48°28"
Latitude 31°sz2’
MapX 261037.
Map-Y_ , 3529458.5418!

AANNVEYORE \d:HVEIEETACUE O

(B o1 5igma0_W x|

£

Aieiqr prpoid &

pixel
jixel
Z|degree
ldegree

(. Time

(= Bands

Sigma0_WV 0.16935|intensity
[ Tie-Point Grids

1aBeueyy sake1 ()

PrT—

[7] Snap to selected pin

T T
~Navigation - [9] Sigma0_WV | Colour - [9] Sigma0_VV &

Ec
Editor: () Basic @) Siders () Table

Dw
P

Name: Sigma0_VV

£ 23
2205

@

i)

9-39b'2

% More Options

Europe’s eyes on Eartl



= Position

mage-¥X pixel
Image-Y pixel
_ongitude 48°33" E/degres
atitude 31°55" N|degree
Mlap-x 268877.3854903221/m
Map-¥ 3533755.5415524323|m

Time

=l Bands

Sigma_WV 0.10806intensity

Tic-Paint Grids
Flags

[~ Snap to selected pin

Navigation - [9] Sigma0_VV | Colour Manipulation - [9] Sigma0_VV £

Editor: (7) Basic (@) Siders () Table

A%
e,

Name: Sigmad_yV

£1® ®@7s
5 @

&)

w o
S i
& FA
mn mm
ES rars
A More Options @

Université II.

Europe’s eyes on Eartl
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=] Pasition

Image-X 3541 |pixel
Image-Y 7233|pixel
Longitude 4E8°28'16" E/degree
Latitude 31°57'08" Nidegree
Map-X 260377.38545032208m
Map-¥ 3537918 _5418524323|m

[+ Time.

(=) Bands

|Sigmal_yv 0. 050z sfintensity

[7] Snep to selected pin

Havigation - [8] Sigma0_VV | Colour Manipulation - [9] Sigma0_VV &

() Table

9-39¢'E
2-390'%
z-36¢'t

% More Options

£1® B Pw
$ o eI WE |,

(]
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[H Band Maths P 1

I Band Maths Expression Editor | &
Data sources: Expression:
Sigmal WV mst Z9AprIols [ e+ e ] if Sigma0 V¥ _slv2_l6Rpr2016 < 0.0127
Sigmal_VV_slwl ZBMarZ0lg| l = ] then 1 else NalN :
Sigmal WV _slwé 16aprZ0lg ) E
l e-e ] [ [10] water 0127 =
l s @ ] !
l {8 ]
.Cnnstants___ vl
tors_ . _
Show bands ;Opera o= 5 \
Functi R Y
Show masks | sEiems il N
Show tie-point grids
Show single flags grrnzmeE
QK &ancel Help /
o S Y

=3
OpchDeLannLEJan III de Strasbourg



e Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Search (Cr+])
= LA PERR AR T GBI AC B v easEE<CT ool eeDEMD

Product Explorer % | Pixelinfo | &1 |[E ) sigmao_w =] EHEE

S [1] 51A_TW_GRDH_155V_20160326T 145052_20 160326T 145117_010571_DOFB73_L4FD :
52 [2] S1A_IW_GRDH_1SSV_20160429T024612_20160429T024637_011030_010964_B851
£ [3]51A_TW_GROH_155V_20150328T145052_20160325T145117_010571_0OFB78_207F
S [4] 51A_TW_GROH_1S5V_20160416T144247_20 160416T 144312_010848_D103BA_110D
5 [5] subset_0_of 51A_IW_GRDH_ISSV_20160325T 145052_20160325T 145117_010571 001 |
=)
=2
=
=)
=2

[6] 51A_IW_GRDH_155V_20160328T145052_20160328T145117 010571 00FE73_14F0
[7] S1A_IW_GRDH_155V_20160429T024612_20160429T024637_011030_01096A_B851
[8] 51A_IW_GRDH_1SSV_20160328T145052_20160328T145117_010571_00FE78_207F
[5] 51A_IW_GRDH_155V_20160416T144247_20160416T144312_010843_0103BA_110D
[10] 5 1A_IW_GRDH_155V_20160429T024612_20160425T024637_011030_01096A_B8B1._|

-2 Metadata

(23 vector Data

=33 Bands

HB sigman_vv_mst_29Apr2016

[ sigmad_vv_slvi_28Mar2016

gann lv2_16Apr2015

water_0127

< | m

Mavigation - [10] water_0127 Colour - [10] water_0427 == |

&g

Editor: (7) Basic @ Sliders () Table

[

Name: water_0127
Unit:

Min: 1.0

Max: 1.0
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Product Explorer | Pixel Info & = | (B [0 sigma0_ W 52 ==

[= Position ] St ! E T
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File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

B@ % d Pails

Product Explorer % { Pixellnfo | =
" [1] S1A_IW_GRDH_155V_20160328T145052_20160328T145117_010571_00FB78_14F0
[2] S1A_IW_GRDH_1SSV_20160429T024612_20160429T024637_011030_01096A_BSB1
[3] S1A_IW_GRDH_1S5V_20160328T145052_20160328T145117_010571_0OFB78_207F
[4] S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_0103BA_110D
[
[

5] subset_0_of_S1A_IW_GRDH_1S5V_20160328T145052_20160328T145117_010571_00|
6] S1A_IW_GRDH_1S5V_20160328T145052_20160328T145117_010571_00FB78_14F0
[7] S1A_IW_GRDH_1SSV_20160429T024612_20160429T024637_011030_01096A_B8B1
[8] S1A_IW_GRDH_1SSV_20160328T145052_20160328T145117_010571_00FB78_207F
[9] S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_01038A_110D
[10] S1A_IW_GRDH_1SSV_20160425T024612_20160429T024637_011030_01096A_BSB1_|
(2 Metadata
1-[E3 Vector Data

B sigma0_vv_mst_29Apr2016
[ sigma0_vv_slv1_28Mar2016
. Sigma0_VV_slv2_16Apr2016
B water_0127

T

[ [10] water 0127 x|

- [9] Sigma0_VV | Colour Manipulation - [9] Sigma0_VV % |

&g

Editor: () Basic @ Siders () Table

Do
e

Name: Sigma0_VV
Unit: intensity 95% 1009
Min: 3.46E-6 TaE
Max: 44.479 @Q Q
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I
I
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@
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m
£
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Export the mask to GIS..

BCE

Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

\ o ® ccp ooa CcP X 101 £z & 6CP .
S Open Product A PaQ @Rl T TdE LS B K o T <BVeEEZTLAeolle @ MEED
Reopen Product >
& | Product Library I 1| [ [0 water 0127 %] ) EHNEE g
503287 145052_20160328T145117_010571_00FB78_14F0 | 3
Close Product 2l
6042970246 12_20160429T024637_011030_01096A_B8B1 g
Close All Products 60328T145052_20160328T145117_010571_00FB78_207F g
Close Other Products 60416T144247_20160416T144312_010848_0103BA_110D 3
DH_155V_20160328T145052_20160328T145117_010571_00f =
Save Product
S PR 603287 145052_20160328T145117_010571_00FB78_14F0 =
aveltocuct fs.: 60429T024612_20160429T024637_011030_01096A_BSB1 =
Session » |60328T145052_20160328T145117_010571_0OFB78_207F 2
Projects » |60416T144247_20160416T144312_010848_0103BA_110D =]
3
Import ) |160429T024612_20160429T024637_011030_01096A_B8B1,_| H
2
Export 4 Other » -
Exit SAR Formats » 7
5
B sigmao_vv_mst_29Ad SMOS EE Files to NetCDF... =
[ sigma0_vV_slv1_28M; GDAL 2
=
= ’Vz—m‘ SMOS Grid Points . g
/al a
- JPEG-2000 2
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GeoTIFF / BigTIFF
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ENVI
GeoTIFF .
|
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Navigation - [9] Sigma0_WW | Cd  NetCDFA-BEAM =
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NetCDF-CF 95% 100%
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Export the mask to GIS..

Export by view

B2 k<@ S EZET Aol @ MEED

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
aBF @ Lfh dPsQR A UOBE > TBE LS

Product Explorer % | Pixel Info | @ [0 water 0127 %]
S (1] S1A_IW_GRDH_1SSV_20160328T145052_20160328T 145117_010571_0OFB78_14F0

[2] S1A_IW_GRDH_1S5V_20160429T024612_20160429T024637_011030_01096A_B8B1
[3] S1A_IW_GRDH_155V_20160328T145052_20160328T145117_010571_00FB78_207F
[4] S1A_IW_GRDH_1S5V_20160416T144247_20160416T144312_010848_01038A_110D
[5] subset_0_of S1A_IW_GRDH_1SSV_20160328T 145052_20160328T 145117_010571_00f
[6] S1A_IW_GRDH_155V_20160328T145052_20160328T145117_010571_00FB78_14F0
[7] S1A_IW_GRDH_155V_20160429T024612_20160429T024637_011030_01096A_B8B1
[8] S1A_IW_GRDH_155V_20160328T145052_20160328T145117_010571_00FB78_207F
[5] S1A_IW_GRDH_1S5V_20160416T144247_20160416T144312_010848_01038A_110D Geometry from WKT
water_S1_20160416_seuil-01127-test2
(2 Metadata

(2 vector Data

=-&3 Bands

®

EHEE

@

Ateiqn npoid &

1abeueyy 1ake ([}

140 40 4D 40 0 0 @ @ @ @

&

B Ssigma0_vv_mst_29Apr2016
B Ssigma0_wv_slv1_28Mar2016
B sioma0_vv_slv2_16Apr2016
B water_0127

Export View as Google Earth KMZ
Export View as Image
Export Colour Palette as File

Export Colour Legend as Image

sabeue ysen Ly

Spatial Subset from View...
Copy Pixel-Info to Clipboard

« n

- [10] water_0127 | Colour Manipulation - [10] water_0127 % |

Editor: () Basic @ Siders () Table

Name: water_0127 g |
Unit: 1009
Min: 1.0 ]
Max: 1.0 1
Rough statistics! @‘]*’ |
iah
Ix
o
A More Options @

X -y - lat  —lon - | Zoom — Level

14:25
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File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q.- Search (Cirl+])
SR D ISP AU RMET CBELCR EE QAN YEREQOR: BV 2AEECT Ao e MEEHD

Product Explarer # | Pixelinfo | = | [ B [10) water 0127 = EHEE
S [1] S1A_IW_GRDH_1S5V_20 1603267 145052_20 160326T 145117_010571_00FG78_1470 i >
S [2] S1A_IW_GRDH_1SSV_20160429T024612_20160429T024637_011030_010964_B8B1
S [3] S1A_IW_GRDH_1S5V_20 1603267 145052_20 160326T 145117_010571_00FG78_207F
S [4] S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_010364_110D
S [5] subset_0_of_51A_IW_GRDH_ISSV_20160328T 145052_30 1603287 145117_010571_00
=
El
=]

6] S1A_IW_GRDH_1SSV_20160328T145052_20160328T145117_010571_00FB78_14F0

[7] S1A_IW_GRDH_155V_20160429T0246 12_20160429T024637_D11030_010964_BSE1

[8] S1A_IW_GRDH_1S5v_20160328T145052_20160328T145117_010571_O0FB78_207F
&= [9] S1A_IW_GRDH_155V_20160416T 144247_20160416T 144312_010848_0103BA_110D
28 water_S1_20160416_sevi-01127-test2

(2 Metadata
3 vector Data
&3 Bands Save in: crue post evenement
[ sigmad_vv_mst_29Apr2016
S1A_IW_GRDH_155V_20160328T145052_20160328T145117_01057]
B Somen W_stvi_2Mr15 o S1A_IW_GRDH_155V_20160328T145052_20160328T145117 0105
: [ sigma0_vv_slv2_16apr2016 wh e i L2l — B ‘
H w water 0127 TrEelE s S1A_IW_GRDH_155V_20160416T144247_20160416T144312 01084

S1A_IW_GRDH_155V_20160429T024612_20160429T024637_01103:
S1A_IW_GRDH_155V_20160429T024612_20160429T024637 01103

Bureau

Fo
| -
Mes documents

< i

Navigation - [10] water_0127 Colour Manipulation - [10] water_0127 ® | ®
>

" L Sawve in: . Crue post evenement
LY
Ordateur : | SLA_IW_GRDH_155V_20160328T145052_20160328T145117_010571] Image Region
) | SLA_IW_GRDH_155V_20160328T145052_20160328T145117_01057] () View region
Ferene: [T EIEE  Doamentsr... | SUATW_GRDH 155V 20160416T144247 20160416T144312 010848
et S1A_TW_GRDH_1S5V_20160429T024612_20160429T024637_011030 :
les of bRt BvP - Microsoft Windows Bitmap (*bm | SLA_IW_GRDH_155V_20160420T024612_20160420T024637 01103( Mage Resolution

! View resolution

Bureau (@) Full resolution

Editor: (7) Basic (@) Sliders () Table

mw
Fd .

Name: water_0127

<

B
£
g

Max: 1.0

Rough statistics! Réseau

£ mY
0w ey

@

() User resolution
Ik-\ Image Dimension

Mes documents Width: 7152

[ L
]

Ordinateur

Height: | 12415

a r : k. . | i
5 :

File name: water_51_20160416_seuil-01127-test2_water_0127 Save

o , + Réseau - +
# More Options @ ‘ 3 h ¢ - | Files of type: | BMP - Microsoft Windows Bitmap (*.bmp) ) Cancel
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Projet Editer Vue Couche Préférences Extension \Vecteur Raster Base dedonnées Internet Tratement  Aide

NEBEBLRR A0 rerpHPPLRALBNR @&

B - RO EH "QEAERSS & a4

&

Explorateur
LeT®xo
biblio
Chine
communication

. CNIG L
| Kalideos_A25
temp_S1
. theia
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input fiche risques
test SWH
theia_juin_2017
theia_octobre_2016
theia-iran-2013

. biblio_iran_feux_inondaitons
Bl |) data Sentinel1 FLOOD
=] crue post evenement

S1AIW_GRDH_ISSV_  *
S1A_TW_GRDH_155V_
S1A_TW_GRDH_158V_
S1A_TW_GRDH_1SSV_
S1A_TW_GRDH_155V_

1 S1A IW_GRDH_1S8V_ | » A v
-1 514 IW_GRDH_1S5V_ .
1 S1A_TW_GRDH_155V_ VL
; ety ‘
water_S1_20160416_s ot
S :
water_51_20160416_s s -
water_S1_20160416_¢
. Mouveau dossier A
| 51A_IW_GRDH_155V_201 A
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o« dl ® T &5 & L e
- [ water 51 20160416 seuil-01127-dir... . .
0
331
6.3 o7 - g
99.5 v 4 -
. " - rd
133 ‘ ’ [
166 -
18 = Lo TN
230 N
255 .
water_S1_20160416_seuil-01127-te...
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v
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Visualization in Google Earth

To visualize the water band in Google Earth, export it as a KMZ file; select on the
Menu panel File --> Export --> Other --> View as Google Earth KMZ. The KMZ file
can directly be imported to Google Earth.

In order to display solely the water pixels, you can do the following: unzip the
KMZ file from SNAP; the resulting folder will include an overlay.kml file and an
overlay.png; open the overlay.png in an image editor (e.g., IrffanView) and set the
background color to transparent;

optionally, you can change the white color to another color; override the
overlay.png and import the overlay.kml to Google Earth.

(Note: When using IrfanView, change the mask color via the Menu panel Image -
-> Replace Color. When saving the image as overlay.png, check Save Transparent
Color, Save Transparency as Alpha channel, and Use main window color for
transparency.)
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http://www.irfanview.com/

Flood event mapping exploiting

SENTINEL 2 optical image

Case of the April 2016 flood in Western, Iran
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Sentinel 2
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Sentinel 2

go— Visible NIR Intermediate Infrared
1 2 3[4 |8 11 12
50— "’ﬂ f"
4 ™ \/\\
- Soil
& 40—
= —
S wp | d
5 30 /
qi_) N /‘
)
x 204 LA
_//.
10—/ ™\ \
& N Watef Velgetation
0 I | I I l I I I
0,5 0,7 0,9 1,1 1,3 1:5 { P 1,9 2,1 2,3 25

Wavelength (um)

Université II.

III de Strasbourg




Sentinel 2 A/B:
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Data access: Sentinel 2

ESA (oolae Policy. This website uses cookies to track visits, no personal information is collected.

By continuing to use the site you are agreeing to our use of cookies. Find out more

nAccess Hub ~ @esa

N https://scihub.copernicus.eu
F Welcome to the Copernicus Open Access Hub

The Copernicus Open Access Hub (previously known as Sentinels Scientific Data Hub) provides complete, free and open access to Sentinel-1,
Sentinel-2 and Sentinel-3 user products, starting from the In-Orbit Commissioning Review (IOCR).

N

ﬁi}

Open Source Portal ﬂ Reports & Stats
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Others access: Sentinel2

B

Sentinel on AWS

Sentinel-1 and Sentinel-2 data is available for anyone to use&ia

Find general info about the dataset on Register of Open Data on AWS - Sentinel-1 and Sentinel-2

Sentinel-2 L1C dataset will be set to “Requester pays” by end of June 2018 in a manner similar to Sentinel-2 L2A
and Sentinel-1 GRD were from the beginning. This may affect your workflow. Visit this page to find out details
and how to embrace the changes.

Data structure for Sentinel-1

Each file is its own object in Amazon S3.. The basic data format is the following:

https://sentinel-pds.s3-website.eu-central-1.amazonaws.com/

_ . [ université ||| g Sertit
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https://sentinel-pds.s3-website.eu-central-1.amazonaws.com/

Sentinel 2 structures

| E 524 OPER_PRD_MSIIC_PDMMC_20160418T122709_RO06_V20160418T072304_20160418T072304
. 524 _OPER_PRD_MSINIC_PDMC_20160418T122709_RO06_V20160418T072304_20160418T072304 SAFE

WinBAR ZIP archive 6 272 290

Dossier de fichiers

24,01,/2018 20:43
04,/07,/2018 16:50

CC GRANULE > 04/07/201816:50  Dossier de fichiers

. HTML 04,07 72018 16:50 Dossier de fichiers

. rep_info 04,07 /2018 16:50 Dossier de fichiers
|| IMNSPIRE 18/04,/2016 14:27 Document XML 20 Ko
|| 52A_OPER_MTD_SAFL1C_PDMC_2016041... 18/04/2016 14:27 Document XML 65 Ko

) 52A_OPER_MSILAC TL_MTI__20160418T...
. 52A OPER MSIIAC TL_MTI__20160418T...

04,/07/2018 16:52
04,/07,/2018 16:51

Daossier de fichiers

Dossier de fichiers

S2A OPER_MSI LLCTL MTI_20160418T..

|| S2A_OPER_MSI_L1C_TL_MTI_20160418T...
|| S2A_OPER_MSI_L1C_TL_MTI_20160418T...
|| S2A_OPER_MSI_L1C_TL_MTI_20160418T...
|| S2A_OPER_MSI_L1C_TL_MTI_20160418T...
|| S2A_OPER_MSI_L1C_TL_MTI_20160418T...
|| S2A_OPER_MSI_L1C_TL_MTI_20160418T...
|| S2A_OPER_MSI_L1C_TL_MTI_20160418T...

04,/07/2018 16:53
04,/07/2018 16:51
04,/07/2018 16:51
04,/07/2018 16:52
04,/07/2018 16:50
04,07/2018 16:50
04,/07/2018 16:52
04,/07/2018 16:50

1

L AUX _DATA 04,07 72018 16:52 Dossier de fichiers
< L IMG_DATA > 040772018 16:52 Dossier de fichiers
o QI DATA 04,07 /2018 16:52 Dossier de fichiers

|| 525 _OPER_MTD_L1C TL_MTI_20160418...

opernicus <Theia

18/04,/2016 14:24

Document XML

Dossier de fichiers
Dozsier de fichiers
Dossier de fichiers
Dossier de fichiers
Dozssier de fichiers
Dossier de fichiers
Dozsier de fichiers

Dossier de fichiers

067 Ko




Sentinel 2 structures

| E 524 OPER_PRD_MSIIC_PDMMC_20160418T122709_RO06_V20160418T072304_20160418T072304
. 524 _OPER_PRD_MSINIC_PDMC_20160418T122709_RO06_V20160418T072304_20160418T072304 SAFE

24,01,/2018 20:43
04,/07,/2018 16:50

WinRAR ZIP archive

Dossier de fichiers

6 272 290

. GRAMULE 04,07 72018 16:50 Dossier de fichiers

. HTML 04,07 72018 16:50 Dossier de fichiers

. rep_info 04,07 /2018 16:50 Dossier de fichiers
|| INSPIRE 18/04/2016 14:27 Document XML 20 Ko
|| 52A_OPER_MTD_SAFL1C_PDMC_2016041... 18/04/2016 14:27 Document XML 65 Ko

|| S2A_OPER_MSI_L1C_TL_MTI_20160418T...  04,07/2018 16:52 Dossier de fichiers

| S2A_OPER_MSI_L1C_TL_MTI_20160418T...
| S2A_OPER_MSI_L1C_TL_MTI_20160418T...
| S2A_OPER_MSI_L1C_TL_MTI_20160418T...

04,/07/2018 16:51
04,/07/2018 16:52
04,/07/2018 16:51

Dossier de fichiers
Dossier de fichiers

Dossier de fichiers

[ S2A_OPER_MSI_L1C_TL_MTI_20160418T... 18/04/201614:24 Fichier JF2 2071 Ko CEbalif e LR HELGE B i S
[ ] S2A_OPER_MSIL1C_TL_MTI_20160418T... 18/04/201614:24 Fichier JP2 54 420 Ko 160418T... 04/07/201816:52  Dossier de fichiers
(7| S2A_OPER_MSI_L1C_TL_MTI_20160418T.. 18/04/201614:24 Fichier JP2 56 617 Ko CEbalifle LR TR B T T
[ S2A_OPER_MSI_L1C_TL_MTI_20160418T... 18/04/201614:26 Fichier JF2 59 993 Ko CEbabif e IR HELGER e i S T
(] S2A_OPER_MSL_L1C_TL_MTI_20160418T... 18/04/201614:24 Fichier JP2 16731 Ko 160418T... 04/07/201816:52  Dossier de fichiers
[ S2A_OPER_MSL_L1C_TL_MTI_20160418T.. 18/04/201614:24 Fichier JP2 16 633 Ko Cibalifle LR DL B T T
(] S2A_OPER_MSLL1C_TL_MTI_20160418T... 18/04/201614:24 Fichier JP2 16 778 Ko £ Doscier defiehiors

[ ] S2A_OPER_MSLL1C_TL_MTI_20160418T... 18/04/20161424  Fichier JP2 59065 Ko £ Docier defichiors

(] S2A_OPER_MSLL1C_TL_MTI_20160418T... 18/04/201614:24 Fichier JP2 16 763 Ko 5 Dossier de fiehiors

[ ] S2A_OPER_MSLL1C_TL MTI_20160418T... 18/04/20161424  Fichier JP2 2197 Ko 190 Document XML —

(] S2A_OPER_MSLL1C_TL_MTI_20160418T... 18/04/201614:24 Fichier JP2 1318 Ko

(] S2A_OPER_MSLL1C_TL_MTI_20160418T... 18/04/201614:24 Fichier JP2 16 427 Ko

[ ] S2A_OPER_MSLL1C_TL_MTI_20160418T... 18/04/20161424 Fichier JP2 16 494 Ko
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Sentinel 2 structures

| S2A_OPER_MSI_L1C_TL_MTI_20160418T092829_A004293_T38RQU_N02.01
| S2A_OPER_MSI_L1C_TL_MTI_20160418T092829_A004293_T39RTP_ND2.01
| S2A_OPER_MSI_L1C_TL_MTI_20160418T092829_A004293_T39RTQ_N02.01
| S2A_OPER_MSI_L1C_TL_MTI_20160418T092529_A004293_T39RUP_N02.01
| S2A_OPER_MSI_L1C_TL_MTI_20160418T092829_A004293_T39RUQ_N02.01
| S2A_OPER_MSI_L1C_TL_MTI_20160418T092829_A004293_T39RVP_ND2.01
| S2A_OPER_MSI_L1C_TL_MTI_20160418T092529_A004293_T39RVQ_N02.01
| S2A_OPER_MSI_L1C_TL MTI_20160418T092829_A004293_T39RWP_N02.01
| S2A_OPER_MSI_L1C_TL_MTI_20160418T092829_A004293_T39RWQ_N02.01
| S2A_OPER_MSI_L1C_TL_MTI_20160418T092829_A004293_T39STR_N02.01
| S2A_OPER_MSI_L1C_TL_MTI_20160418T092829_A004293_T39SUR_ND2.01
| S2A_OPER_MSI_L1C_TL_MTI_20160418T092829_A004293_T39SVR_N02.01
| S2A_OPER_MSI_L1C_TL_MTI_20160418T092829_A004293_T39SWR_N02.01

 Tile of interest

«  S2A_OPER_MSI_LTC_TL_MTI__20160418T092829_A004293_T39STR_NO2.01
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opernicy

10 metre spatial resolution:

0m

Band 8 (842 nm)

|'Band & (665 nm)

Figure 1: SENTINEL-2 10 m spatial resolution bands: B2 (490 nm), B3 (560 nm), B4 (665 nm) and B8 (842 nm)

20 metre spatial resolution:

NR

1]

A 01 1800 1600 1800 20 0 240
nm am nm nm nm nm nn L)
B2nd 12 (2150 ]

Figure 2: SENTINEL-2 20 m spatial resolution bands: B5 (705 nm), B6 (740 nm), B7 (783 nm), B8b (865 nm), B11
(1610 nm) and B12 (2190 nm)

Band 6 (740 nm)

60 metre spatial resolution:

NR

60m ‘ ‘ | |
0
nm
Band 10 (1375 nm)

Figure 3: SENTINEL-2 60 m spatial resolution bands: B1 (443 nm), B9 (940 nm) and B10 (1375 nm)
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Preprocessing: Resampling: 10 mn

B Resampling ) || 52A_OPER_MSI_L1C_TL_MTI_20160418T092829_A004293 T395TR_N02.01
File Help

{1J0 Parameters | Resampling Parameters

Source Product

MName:

52A_MSIL1C_20170621T074941 ND205_R135_T38SNH_20170621T075259 v | (] El Resampling s
File Help

Target Product

Name: 1/0 Parameters Resampling Parameters

524 _MSILIC_20170621T074941_N0205_R135_T385NH_20170621T075259_resampled

Define size of resampled product

[[] 5ave as: |BEAM-DIMAP () By reference band from source product: |B1

Directory: Resulting target width: 1330

\Herve\theig-iran-2018YUrmia lake case\Urmia Sentinal 2\52_urmia-raw'raw_processed ) )
Resulting target height: 1830

| Open in SMAP _ § 2
- ) By target width and height: Target width: 10,980

Target height: 10,980
Width [ height ratio: 1.00000

(@) By pixel resolution (in m): 10
Resulting target width: 1830

Resulting target height: 1830

Run Upsampling method: :Bilinear -

Downsampling method: :First -

Flag downsampling method: :First -

Resample on pyramid levels (for faster imaging)

[ Run H Close ]

_ . Université II.
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Processing chain for Sentinel 2 -

PreProcessing

Data —
ingest ESA SciHub Sentinel-2
Band selection
Meta data Metadata
+ métas
Primitives
Image Images
features/ — > Features
patterns characterisation
Methods _. Database / - Extraction
. . Water products
Datab.
Validation _. atabase Validation >

Yearly time of /'5 /

"t OPEIMICUS @Them submersion




False friend Indices: Spectral space :

NDVI, NDWI, , I
O.f SWIR LT S IHS, .... i
Slgnatu res :

v

. Binary mask
Binary mask . .
3 Primitives, + metas
+ metas features (GeoTiff)
(GeoTiff)

Thematic extraction

Y

*
Simple or

multiple —
thresholds

SVM,
classification

Water mask
+ metadata ?

Université II. - ,'e’ Se rtit

III de Strasbourg y giCUSE



Flood mapping based on thresholding of raw channel and /or indice

Seuil

Nombre de pixels
300 7

Classe A Classe B

250 [

200 |-

150 |-

100 |-

50 |-

Fundamentals: : water areas can be very
bright if containing suspended materials

Extraction of water bodies from:
e Brightness Standard or Tasseled Cap
 First component of a PCA,

e Saturation indices of a HIS

Saturation/brightness

Histogrammecomputation
and analysis

l

WATER
INDIVIDUALISATION

oniversie || N ISTTRA

[ sesvasioery JRNE P



Classical water bodies related indices

Index Equation Remark
Normalized Difference NDWI = (Green — NIR)/(Green + Water has positive va
Water Index NIR)
Normalized Difference NDMI = (NIR — MIR)/(NIR + Water has positive va
Moisture Index MIR)
Modified Normalized MNDWI = (Green — MIR)/(Green Water has positive va
Ditterence Water Index + MIR)
WRI = (Green + Red)/(NIR + Value of water body

Water Ratio Ind
alel Ratio Index MIR) greater than 1

N lized Differenc -
N 1ze' PeTEnee NDVI = (NIR —Red)/(NIR + Red) = Water has negative va
Vegetation Index

Automated Water AWEI = 4 x (Green-MIR) — (0.25
Extraction Index x NIR + 2.75 x SWIR)

Water has positive va




Selected indices: AWEI indice

AWEI,, = Blue, 4 + (2.5 * Greenyy,4) — 1.5 % (NIRynq + SWIR1,4) — (0.25 + SWIRZ, ... )
B2 + (2.5 * B3) - (1.5 * (B8 + B11)) - (0.25 * B12)

! Band Maths Expression Editor - u

Data sources: Expression:
Bl I @+ @ B2 + (2.5* B3) - (l.5=(B& +B11)) - {D.ZS*BlZ?l
Bl ecount
= @ — @
BZ E
BZ_ count @~ e
B3 b @ s @
B3_count (@)
B4 -
Conatantsa. - . -
B4 count - | F
eratorsa. .. -
Show bands :'DP
Functi -
Show masks L _ i
Show tie-point grids = k
Show single flags —) Ok, no errors.

[ QK ” Cancel H Help ]

Université II. - ,'e’ Se rtit

III de Strasbourg y giCUSE



Water bodies mapping based on optical data :
combination of indices

Fundamentals: water areas

: . VEGETATION BRIGHTNESS or
can be very bright if — SATURATION
ini hannel Channel XS1
containing suspended e a1
materials Channel X$3
A\ 4 ¢
Extraction of water bodies NDVI computation Brightness /Saturation

Indice computation

from:
N\

e Brightness Standard comatation compotation
or Tasseled Cap

Thresold
definition Thresold
definition

e First component of a

PCA, v / v
e Saturation indices of a

HIS transformation ' l
.Indices . Combination

Differentiation Differentiation

vegetal/ none bright/dark areas
vegetal

] e svesburs|






Selected indices: AWEI and Brightness indices

AWEI,, = Blue, 4 + (2.5 * Greenyy,4) — 1.5 % (NIRynq + SWIR1,4) — (0.25 + SWIRZ, ... )
B2 + (2.5 * B3) - (1.5 * (B8 + B11)) - (0.25 * B12)

L3
! Band Maths Expression Editor _ u

Data sources: Expression:
Bl - [ @+ @ 132 + (2.5% B3) - (1.5%(B8 +Bl1}) - (0.25%B12)] I
Bl_count [ e - @ ]
BZ E Band Maths Expression Editor E
BZ count ’ g-e ]
= Data sources: Expression:
B3 B
’ EEint ] B1 B [ a+a l sart{((B4*B4) + (B3*B3))/2)
ESSCoRnC ’ (@) ] Bl_count
B4 - . = | [ @ - ]
Constants. . - - B2 =
E4_count |} 4 - [ @~ @ l
= BZ_ count
£ . _
[#] Show bands :Opera __ _ B3 0 [ g/ e l
Functions._ _ _ -
Show masks L B3 count [ @) l
Show tie-peint grids o TEm B -C ]
e | T T onatants.- . . -
Show single flags o '.E.' g '1'£ a HISeonnt adl| |y
t -
[¥] Show bands :'}perlEl o=
Function -
Show masks L
- Show tie-point grids —
— 1 7] q z
Show single flags =t T' D ] TrrmeEs
’ oK ” Cancel ][ Help ]
= — — = |

B] = (Redfactor * Redband) + (Greenfactor * Greenband)
a 2

sqrt (((B4 * B4) + (B3 * B3)) / Z)ﬂ

VIV IS

] o svesors [




Water bodies mapping based on optical data :
combination of indices

ST i ==
Ta

rget product:

: [10] subset_0_of 52 _mosaic_20170621_his - Wate r m a S k ge n e rat i o n

Mame: water
Description:

Unit:

|I GREE e e 0.0 EMaths Expression Editor ﬂ

Virtual (zave expression only, don't store data) —
Data sources: Expression:
R el NaN| | |ma - l @+ @ I if((awei>0.178) and (brightness <0.485))
[7] Generate associated uncertainty band BE count ’ B I then 1 | elae Mal
Band maths expression: Bl1l
if{{awei=0,178) and (brightness <0.485)) then 1 else NaM Bll count l g I
Blz [ ’ @/ @ I
1T meaamt L

Loaca Band Maths Expression Editor

| Data sources: Expression:
BS_count - ’ g+ @ ] if (awei>0.178 and brightness<0.118) -
Bl1 ’ then 1 else NaNI - Al
@ - @ ]
Bll count
B1z ’ g * @ ] E : Ok, no errors.
BlZ_ count b ’ @ /s @ ]
- [ QK ][ Cancel ][ Help ]
awel =
3 ’ (@) ]
brightness r 1
—| |Constanta. .. -
water - | F H
Operators. - . - .
[7] show bands —— Test different values on IB
Functions. . . -
Show masks L
Show tie-point grids —
Show single flags et EimEE
[ QK ” Cancel ” Help ]
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Flood mapping in a desertic
context based on Sentinell and
Sentinel 2

Case of the 2016 Irak flood

Herve YESOU
June 2022




