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Irka flood case
April 2016context

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 floading

The flooding has struck the provincesLafrestan llam, Kermanshah, Fars,
KhuzestanChaharmahalBakhtiariand Kurdistan

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

IranianSpaceAgencytrigeredthe CharterSpaceand Majordisaster
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Data Source
The Satellite data used in this map were
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Map development
; This map developed
31°500'N i ! Y, S y 2 sesoon  1ranian Space Agen

"
RADARSAT-2 Data and Products
MacDonald, Dettwiler and Associates Ltd. ¢
RADARSAT is an official trademark of t
Canadian Space Ageney. =
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SENTUNEL 1

The Sentinell series : part of the GMESogramme
SentinellA, 2014 SentinellB, 2016

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

Multi mode

wStrip map: 80 km swath , 5m

wlnterferometric Wide swath mode IVE50km, 20 m
wExtra wide EW Swath , 400 km , 25x100 m
wWave mode, WV, low data rate, 5x20m

wSwath 250 km

Polarisationmodes:

wVV orHH inwave mode

wSelectable dual pol for all other mode HH+HV; VV+VH C
O

pernicus

Europe's eyes on Earth E




SENTNNEL 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
GRD FR Ox9 4x4 2x2 39
HR 23x23 10x10 6x6 344 N )
OPErnNIcUs
MR 84 x 84 40 x 40 22x 22 4647 === (Rmopekeyes on Exth
W SLC - 27Tx22t035x22 | 23x174t03x 1 1
(Interferometric Wide 17.4
Swath)
GRD HR 20x 22 10x10 5x1 49
MR 88 x 88 40 x 40 22 x5 105.7 -
N\g_ i 4
EW (Extra Wide SLC - 7T9x42t0144x [59x34T7t0125x 1x1 1 5.20
Swath} 43 347 — 30
% -~
GRD HR 50 x 50 25 % 25 3x1 3 A8
MR 03 x 87 40 x 40 Gx2 12 0 : : ; | ! : : ]
010 T I} 40 W@ T0 80 o
WV (Water Vapor) SLC - 20x48and 31 x [ 1.7x41and 2.7 x 11 1 Incidence (deg.)
48 4.1
GRD MR 52 x 51 25x25 13x13 139.7
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DataaccessSentinell

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

__ /vﬁcce$ Hub Qesa

.

% 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).
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Floodevent mappingexploiting

SENTINEL 1 SAR data
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Date selection

Betweenl3 and 17 April 2016eavyrainsin Iran'swestern and
southwesternprovinces haveesultedin flashfloodsthat killed three
people.

Intotal, 16 provinces in the countipcludingLorestan}lam, Fars,
KermanshahKhuzestanChaharmahaBakhtiyarj HamedanEsfahan
KhorasarShomali KhorasanrazaviKurdestanAlborz YazdZanjan
KohgiluyeRBoyer Ahmad andzarbaijarSharghiwere hit by heavy
torrential rainsand majorfloodingwhilst three provinces oflam,
Lorestan anhuzestarare badlydamaged

=>Stratingdate forsearchingerisisimages : 13 of April 2016

Yésou H. et al., Institut @ology KunmingNovember2017



Slselectedimages forpractical

A Sentinell Prevent
A 20160328¢é.. 14F
A 20160328 20F

Sentinell crisiset post event
20160416

To o

A 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

Footprint Lo Quicklook
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Attributes Inspector
mmary

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

Sentinell 28 March 2016 M preen

I support

nent: SAR-C
W

te: Sentinel-1
ES1A_IW_GRDH_1SSV_20160328T145052_20160328T145117_01!
16.77 MB 2N1AN2M1TNRRA1R nrif



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 Sentlnell 16 Ap”l 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
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- Attributes
A Summary

Date: 2016-04-29702:46:12.971Z




GRDH_1SSV_20160515T145057_20

5T145122_011271_01110D_E1

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

47be-b8d0-57afceff4f95')/Svalue

-~ Footprint - Quicklook
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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 i measurement
Instrument: SAR-C

i preview
Mode: IW

i support
Satellite: Sentinel-1
Size: 817.66 MB

Sentinell 15 Mai2016
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Imagename monenclature

viizzion identfier

S1A™ "saime”

Mode /Beam
FS2/S3 /54 7SS )SE"

W/EW /WY

>1

HEBS1A_IW_GRDH_1S5V_20160416T144222_20160416T144247_010848_0103BA_C740.zip

Sometimetoo longname to betransfered!!! Use therar files

Yésou H. et al., Institut @ology KunmingNovember2017



Otherr downloading ¢ site

A https://www.asf.alaska.edu/

UAF ALAskA SATELLITE FAaciLITy

Muaking remote-sensing duta accessible since 1991

Get Started Get Data Datasets 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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SNAPreadimage: drag on thear 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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SNAPreadimage

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

SR DE bl PR PO A M ABEASE RER o A NvEYORC ¢By 2222 LA0lioe
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 =

E}--Q [1] S1A W _GRDH_155V 20160416T144247 20160416T144312_010848_0103BA_110D . .
[+ Metadata two bands:Amplitudeand Intensity.
-C2 Vector Data (The Intensitypandis a virtual one. It is

+-E3 Tie-Point Grids

: _ the square of the amplitude). Double
g SU'Z“'W“S click on either Amplitude or Intensity to
- anads . .
@ Amplitude_ W view the image

-] Intensity_Vv

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

SNAPreadimage

[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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SNAPreadimage

@0l ERTALAGSE T r»oa AN ERYOR 2 ik
(-2 Metadata
[#-@3 Vector Data
(@ Tie-Point Grids
- Quicklooks
& Bands
@ Amplitude_VV
[ Intensity_vv

Navigation - [1] A_..
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PreprocessingtepsCalculation of geocoded backscatter coefficients (sigma0).

=
@& Graph Builder u

SNAP Graph Building ned :

Iﬁl lml [ThermaltioiseRemoval | : E

TOPSAR-Deburst

|Mull.ilook | |Terr|lir|—(:nrrl=:tinr| | | Write I

Right click to add operators from
the context menu:

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

A Callbratlon ~ Target Product
A Thermal Noise Removal
Mame:
A Deburst & Merge froroet |
N @ Save 35:

A MUIUIOOk Directory:

. |E:‘\0ut | E]
A Range Doppler Terrain [ —

Correction

A Connect the graph Graoh b ncomplets

[E‘Load HSave H%} clear” ® Note][@ Help I&Process]

Université II. - '_ Se rtit
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PreprocessingtepsCalculation of geocoded backscatter coefficients (sigma0).

Includingor not specklefilter == \

Apply-Orhit-File

T~

Calibration

Read
Terrain-Correction

Apply-Orbit-File N~ o

Calibration . i E
\

Terrain-Correction
e

Université II. e | Se rtit

III de Strasbourg y ‘iCUSE



PreprocessingtepsCalculation of geocoded backscatter coefficients (sigma0).

% Graph Builder : myGraph_read_to_writte_all.xml

two bands:Amplitudeand Intensity. (The Intensityandis a

]

irtual one. It is the square of the amplitude). Double click on

File | Graphs

Apply-Orbit-File

Calibration

< 1 |

»

m

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

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

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

[ [ Load H &Save l %Clear l[ [> Run |

| [

OPEMICUS

Europe’s eyes on Eartl

€

2ither Amplitude or Intensity to view the image

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

Save as complex output
Qutput sigma0 band
[7] output gamma0 band

[ output betad band

Note " © Heb |

Université II.

III de Strasbourg y ‘iCUSE



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

PreprocessingtepsCalculation 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 H
l Load H &Save l % Clear l @7 Note H @1 Help “ [:} Run I [ [ oad " 3 save l %, Clear “ [ note " @) ren “ [ Run ]

Université

OperniCU @The|0 de Strasbourg
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PreprocessingtepsCalculation of geocoded backscatter coefficients (sigma0).

o Al
H Graph Builder : myGraph_read_to_writte_all_with_speekle_filtering.xml u
File Graphs [« mn | 5
- | Read I Apply-Orbit-File | Calibration | Multilook | Terrain-Correction | Speckle-Filter | Write|
I Sigma0_VV
\ £ Gammal_VV
Apply-Orbit-File Betad_vv
= Source Bands:
Filter: Eamma Map
v Carin] -
i Filter Size X (odd number): 3
\ Filter Size ¥ (odd number): 3
N Estimate Equivalent Number of Looks
| Number of Looks: 1.0
€ 1 | 3
| Read | Apply-Orbit-File I Calibration | Multiloak I Terrain-Correction Spedde—FiIter| Write |
Target Product 1
\ [ Load “ &, Save % Clear l @ MNote “ @ Help “ I:) Fun
[ ] ——
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 [I]
Open in SNAP

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

| (B [(Eee b [Fee O ][Ta]

Université II " S e rt it
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PreprocessingtepsCalculation of geocoded backscatter coefficients (sigma0).

r
H Graph Builder : myGraph_read_to_writte_all_with_speekle_filtering.xml u | Read | Apply-Orbit-File | Calibration | Multiook | Terrain-Correction | SpeckieFiter ,W
File Graphs Sigma0_vV
Gammal_WV

Beta0_WV

Read
— Source Bands:

m

Apply-Orbit-File

3 — Filter: .
Calibration Filter Size ¥ {odd number): Boxcar -
Filter Size ¥ {odd number): [Median =
Frost
BB e s
Mumber of Looks: Les 2
Refined Lee
Terrain-Correction )
Lee Sigma | 8
IDAN -

(B | e

[ % Clear

F b

< [ | 3

|¢| m | 3

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

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

Target Product 1
] Sigrmad_VV
Gammal_VV
\ Betad_W
Name: " ||source Bands:
S1A_IW _GRDH_1SSV_20160415T144247 20160416T144312_010348_0103BA_110D_Orb_Cal ML_TC_Spk
Save as: | BEAM-DIMAP -
Directory: 5 |
— - — - Filter: Gamma Map P
F:\communication\theia\theia-ran-2018'data Sentinell FLOOD E] ) ) - -
Filter Size X (odd number): 3
SreniE Filter Size ¥ (odd number): 3
Estimate Equivalent Number of Looks
Mumber of Looks: 1.0
Processing completed in 64.6 minutes {4 MB/s 1 MPixel/s)
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PreprocessingtepsCalculation of geocoded backscatter coefficients (sigma0).
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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
GeoTIFF-BigTIFF = .
F:\comm £ |18'data Sentinel1 FLOOD
s GDAL-SAGA-WRITER |—| o E]

Clear

< [ | 3 l .Lcad HE,SEVE

| Read I Apply-Orbit-File I Calibration I Multilook I Terrain-Correction I Spedde-FiIter| Write |
Target Product |
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Read | Apply-Crbit-File | Calibration I Multilook I Terrain-Correch'on| Write |
| TargetProduct

MName: |
S1A_IW_GRDH_1SSV_20160416T144247_20160416T144312_010848_0103BA_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)
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