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Overview At/

Objective

The objective of this exercise is to generate a damage proxy map by analyzing
coherence changes derived from pre- and post-event Sentinel-1 SLC (Single
Look Complex) data.

This exercise aims to detect areas affected by flooding based on significant
coherence loss, supporting rapid disaster response and impact assessment in
urban environments.

Note: The exercise is adapted from the UN-SPIDER Recommended Practice for Flood Mapping with
Sentinel-1 Interferometric Coherence
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Data and Software
In this exercise, we will use SNAP, QGIS, and Google Earth Engine (GEE).

The following data are available:
« Sentinel-1 SLC (Single Look Complex)

+ Contain magnitude and phase information represented by complex | and Q numbers. Range
coordinate is in slant range.

* Sentinel-1 Terrain Observation by Progressive Scans SAR (TOPS) captures data in bursts,
which are segments of radar echoes acquired by cyclically switching the antenna beam across
multiple sub-swaths. Sentinel-1 SLC data are spilit into bursts per sub-swath.

*  Observation mode: Interferometric Wide (IW).

* Dual Polarization (VH and VV), Data format: SAFE structure

» Date: 9 July 2025 (observe), 15 and 27 June 2025 (archive)



Methodology

Damage Proxy mapping using Sentinel-1 coherence changes

Processing using SNAP
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Methodology
Damage Proxy mapping using Sentinel-1 coherence changes
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Processing using QGIS
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Data Exploration in SNAP PATS AN
Open the SNAP software

B8 snap - m] X
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q-

a% ARELATe XKE @ AT VYRR O

Product Explorer % | Pixel Info —

Areagry pnpoig 10

saBeueyy safe) [f)
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Navigation *  Colour Manipulation  Uncertainty Visualisation  World View

Main Menu

Tool Bars

Product Explorer

Image View

Other windows: Navigation, Color
Manipulation, World View, etc.
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Data Exploration in SNAP /&g\

Open Sentinel-1 Data

Edit View Analysis o
=| Open Product...

Reocpen Product »
4 Product Library

1. In the Main Menu, go to File — Open
Product...

2. Browse to the location of the data. Then
select all Sentinel-1 data in both archive
and observe folders. Each file refers to a
different acquisition date.

3. Click Open

BB SNAP 12 - Open Product X
Look In: | [ archive o mamE =
PRI | 1\ \W_SLC_1SDV_20250515T1222 Advanced
i STA W SLC_15DV_20250627T122226 2
Desktop
=
Documents
This PC
NE-M‘ . FleName  SLC_1SDY_20250615TI22227 203S0615TI22255 059657 076045, SASF.SAFE.ip’ "S1AIW_SLC_1SD\_20250627T122226 20250627T122254 053632 DT6ESD 0756 SAFE.ip”
o
Files of Type: | All Fles v

ped

SNAP 12 - Open Product

f Lonk In:

Recent ltems 10 S1A_IW_SLC_ 15DV_20250709T122226_20250709T122253_060007_07745D_9E6E.SAFE zip a Advanced

Desktop

Documents

A

This PC

v B @ 38

e File Name: S1A_IW_SLC__15DV_20250709T122226_20250709T122253_060007_07746D_9EGE.SAFE.zip
etworl
Files of Type: Al Files




Data Exploration in SNAP

Explore the Sentinel-1 Data

lood-00588) in.. Q@ Search (Ctrl+)

Window Help  [1]i_IW2_VH - S1A IW_SLC_1SDV_20250627T122226_20250627T122254 059832 076E5B_0756 - Z: A p:

mEHRD @

B8 File Edit View Analysis Layer Vector Raster Optical Radar Tools
a® gwniEEE Bar@gaAaASNVvEREOOR =

Product Explorer x | Pixel Info — EmiwivH x| @ 01w H x
& [1) S1A_IW_SLC_1SDV_20250627T122226_20250627T122254 059832 0T6ESB_0756
O Metadata
2 Vector Data
@2 Tie-Point Grids.
& Quicklooks
© Quicklook
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The opened products will appear
in the Product Explorer window.

—

Click > to expand the contents
of the product [1], then expand
the Bands folder. You can see
three sub-swaths (IW1, IW2,
IW3). Expand one of the folder
and you will see the complex
data and intensity for each VH
and VV polarizations.

2. Double-clickonthei W1 VH,
g IW1 VH (complex data),
and Intensity _IW1_VH band to
visualize it.



Data Processing in SNAP

Open Graph Builder

SENTINEL

e

We will use the Batch Processing tool available in SNAP to apply all steps to both images in one go (this also saves
disk space as only the final product is physically saved).

Metadata p

Attach Pixel Geo-Coding...

Detach Pixel Geo-Coding

5 |
|~ GraphBuilder |

22 Batch Processing
Manage External Tools
Plugins

!
Options ‘
Remote execution | a
1. In the Main Menu, go to
Tools — GraphBuilder

P& Graph Builder
File Graphs

A

Read  Write

Source Product

Name:

[1] 51A_IW_GRDH_15DV_20190601T120532_20190501T120557_027486_0319F2_B634

Data Format: Any Format

2. The Graph Builder window
will show up.

In the beginning, the graph has
only two operators: Read (to
read the input) and Write (to
write the output). We will create
a step-by-step workflow to apply
identical pre-processing steps to
both of our scenes.

You can delete the Write
operator for now (Right-click on
the operator and select Delete).



Data Processing in SNAP AN

Prepare Read operators ‘

We will create two more Read operators in addition to the default one because we have three input data.

m L BEATENGIS ¢ ProductSet-Reader 2. The Graph Builder window
: p will show up.
Connect Graph o Optical > e
W Radar >| % SubGraph In the beginning, the graph has
B Raster 2| W Write L) only two operators: Read (to
wa Tools ? ok here to 24 an operator read the input) and Write (to
L Vector > write the output). We will create

a step-by-step workflow to apply
identical pre-processing steps to
both of our scenes.

Read Write
0 oo Produc You can delete the Write
MName:

[1151A_IW_GRDH_15DV_201906017120532_20190601T120557_027486_0319F2_B634 Ve Operator for noW (Right-cl iCk On

1. In the Main Men
the Main Menu, go to e Format: | AnyFormt v the operator and select Delete).

Tools — GraphBuilder

load | ¥y cler | [Fnote | Bysave | @ rep | [>Run




Data Processing in SNAP

Prepare Read operators

Add BN Se Ny 5 ProductSet-Reader
Connect Graph . Optical > a
ww Radar *| 4 SubGraph
... Raster | G Write
e Tools >
el Vector >

. To add the operator right-click the white space
between the existing operators and go to Add —
Input-Output — Read

. A new Read operator rectangle appeared in our
graph. Add one more Read operator.

. Notice that a new tab also appeared below the
graph.

. In each Read tabs, select the scenes in the right
order.

* Read = Pre-event 1 (20250615)

* Read(2) = Pre-event 2 (20250627)

* Read(3) = Post-event (20250709)

SENTINEL

e

E File Graphs Graph Builder

Read Read(2) Read(3)

Marne:

[1] 51A_IW_SLC__15DV_20231210T221741 _20231210T221808_0515%8_063ACD_OFBD

Source Product

Data Fermat: Any Format

Advanced options

I'E Load %‘/ Clear @ Note

&‘ Save @ Help

[> Run




Data Processing in SNAP PATS AN
Update the orbit metadata

* The orbit state vectors provided in the metadata of a SAR product are
generally not accurate and can be refined with the precise orbit files which
are available days-to-weeks after the generation of the product.

« The orbit file provides accurate satellite position and velocity information.
Based on this information, the orbit state vectors in the abstract metadata
of the product are updated.



Data Processing in SNAP
Update the orbit metadata

... Sentinel-1 TOPS
o Soil Moisture

Add ¥ @ nput-Output > B File Graphs Graph Builder
Connect Graph ol Optical >
— ww Coregistration >
d Raster > | L ENVISAT ASAR > ‘ Read '._>|App|y-nrhil-ﬁ|=|
ol Tools > | L Geometric >
o Vector > .. Interferometric >
. Polarimetric > ‘ Read(2) |.—>}npp|y-nrbit-ﬁ|e|z;|
v Radiometric >
. SAR Applications >
L SAR Utilities > | Read(3) |>—,}App|yorbnfi|=¢:||
>
>
>

. Speckle Filtering
O - S
Read Read(2) Read(3) Apply-Orbit-File  Apply-Orbit-File(2) Apply-Orbit-File(3)
Orbit State Vectors:  Sentinel Precise (Auto Download) o

1. Right-click the white space Palynomisl Degree

between the eXisting Operators Do not fail if new orbit file is not found

and go to Add — Radar — Apply-

Orbit-File.

Load %‘/ Clear @7 MNote E“ Save @ Help |> Run

SENTINEL

e

3. Now connect the new
Apply-Orbit-File
operator with the
Read operator by
clicking to the right
side of the Read
operator and dragging
the red arrow towards
the Apply-Orbit-File
operator. Do the same
to all.

4. Check that the new

tabs appear below the
graph. Choose
Sentinel Precise (Auto
Download).



Data Processing in SNAP JAYSZAN
TOPSAR Split

« Sentinel-1 SLC images in Interferometric Wide (IW) mode typically consist
of 3 sub-swaths (IW1, IW2, IW3) — each composed of multiple bursts.

« The TOPSAR Split operator provides a convenient way to split each sub-
swath with selected bursts into a separate product.

 The user may select the desired sub-swath with desired bursts and
polarizations.



Data Processing in SNAP
TOPSAR Split

Add ¥l [ Input-Output >

Connect Graph | L. Optical >
L Coregistration
il Raster >| L ENVISAT ASAR
ke Tools > Ll Geometric
L Vector > L Interferometric

Ll Polarimetric
L. Radiometric
L SAR Applications
L SAR Utilities

®® Sentinel-1 TOPS
L. Speckle Filtering > 43¢ GRD-Post

bl F EAP-Phase-Correction

4% Remove-GRD-Border-Moise
4 S1-ETAD-Correction

4 SliceAssembly

4 TOPSAR-Deburst

4 TOPSAR-DerampDemod
4 TOPSAR-Merge

£ TOPSAR-Split

i Apply-Orbit-File

1. Right-click the white space between the existing
operators and go to Add — Radar — Sentinel-1
TOPS — TOPSAR-Split.

2. Connect the new operator with the Apply-Orbit-File
operators.

3. Select the Subswath: [\W2 because this subswath
cover our study area

4. Select \VV polarization.

SENTINEL
A;Qy/{\

e

E File Graphs Graph Builder : Coherence_51_subswath.xml x

Apply-Orbit-File TOPSAR.Split

‘ Read(2) I.— .)lnppny-mn-Filem

_>} Apply-Orbit-File(3) I,—>} TOPSAR-Split(3) |

<le(3)  TOPSAR-Split = TOPSAR-Split2) ~ TOPSAR-Split(3)  Back-Geocoding  Coherence  TOPSAR-Deburst  Multilook  Terrain-Correction  Write
Subswath: | |w2

Polarisations: \H

w

1 10 % (max nu

Bursts: moer of pursts: 10)

Load | %y clear | [ Note | Bsave | @ Hep | [>Run



Data Processing in SNAP M\

Back Geocoding N

» Due to satellite movement, orbital drift, and acquisition differences,
reference and secondary SLC images need to be geometrically matched.

» This operator co-registers two S-1 SLC split products (reference and
secondary) of the same sub-swath using the orbits of the two products and
a Digital Elevation Model (DEM).
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Back Geocoding N

Add 1 L Input-Output > a

Connect Graph .l Optical >

™ 5.1 TOPS Coregistration N & Azimuth-Shift-Estimation-ESD
. Raster 5| L] ENVISATASAR > L0 Stack Tools l © Back-Geocoding ‘ Read }—)}Apply—ﬂrhit—FileI,——)lTI’SAK—SpIil a

B8 File Graphs Graph Builder x

kel Tools > L Geometric » 4 Cross-Correlation i Double-Difference-Inteferogram
wul Vector > Ll Interferometric > i CressResampling 4 Enhanced-Spectral-Diversity
. Polarimetric > G DEM-Assisted-Coregistration
e = g | Read(2) I.—»}Apmy-urm-ﬁlelz; |.— —x}mPsnn—snlmz: Hﬂl:k-ﬂen:nﬂingl
.l Radiometric > & Warp

L. SAR Applications >
.l SAR Utilities >

L Sentinel-1TOPS > ]T:unl.——ﬂnpplv—nrhﬂ—ﬁlem |— —{1opsar-spiity

.l Speckle Filtering >

“ Apply-Orbit-File

AN

1. Right-click the white space between the existing operators ORI ApplyOrbiie  TOPSARSHR  TOPSARSpEE)  TOPSAR-SpiHE) | BackGmscomn | e
and go to Add — Radar — Coregistration — S1-TOPS Digitel Elevation Modek Copernicuss 30m Global DEM (Auto Download)

Coregistration — Back Geocoding D EICUBIC_INTERPOLATION v

Connect the new operator with all TOPSAR-Split operators. RDJ“'kg?pwthlm BISINC.5 POINTINTERFOLATION N

Select DEM: Copernicus 30m. Output Deramp and Demod Phase °

Uncheck “Mask out areas with no elevation”. It is Disable Reramp

recommended to avoid artefacts along the coast in the co-

registered images.

B wn

Load %\\/ Clear m Mote &I Save @ Help [> Run
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Coherence Estimation h

e Coherence is a measure of the similarity in radar signal phase and
amplitude between two SAR images acquired at different times, for the
same location.

 The Coherence Estimation operator in SNAP calculates the interferometric
coherence between a pair of co-registered Sentinel-1 SLC images
(reference and secondary).



Data Processing in SNAP

Coherence Estimation
B G oot >

Connect Graph . Optical b

L Coregistration >

.| Raster 7| L ENVISATASAR >
o Tools > e Geometric >
b Vector > Interferometric > SR >
L Polarimetric > # Coherence
L. Radiometric »| e PSINSBAS > 40F HorizontalVerticalMotion
Ll SAR Applications >| L Unwrapping »>| 45 Integerinterferogram
L. SAR Utilities > % Interferocgram
L Sentinel-1TOPS > i lonosphericCorrection
L. Speckle Filtering > %t MultiMasterinSAR
S Apply-Orbit-File 4 MultiMasterStackGenerator
% PhaseToDisplacement
4 PhaseToklevation
% PhaseToHeight
% Three-passDInSAR
% TopoPhaseRemoval

Right-click the white space between the existing operators
and go to Add — Radar — Interferometric — Products —

Coherence

Connect the new operator with Back-Geocoding operator.
Keep the default settings.

SENTINEL

ate

B File Graphs Graph Builder X
_,Inpply-nrhﬂ-ﬁle I,—>} TOPSAR Split |\
a}nnply—nrhit—ﬁlel!i }—)}TBPSRR-SIIIM!' }— —’|; Back-Geocoding H Coherence |

/
——h}Apply—lhit—Filei]l I,—>| TOPSAR-SpIit(3)
AN
< Apply-Orbit-File(3) TOPSAR-5plit TOPRSAR-Split(2) TOPSAR-5plit(3) Back-Geocoding Coherence |

Single Reference
Subtract flat-earth phase
Degree of "Flat Earth" polynomial

Mumber of "Flat Earth" estiration points 5

Orbit interpolation degree

Subtract topographic phase
Digital Elevation Model:

Tile Extension [%]
Square Pixel

Coherence Range Window Size

Caharanca Asith Win dos S
=
Load

% Clear

(Auto Download)

Independent Window Sizes

@ Mote &I Save

@ Help [> Run




Data Processing in SNAP JAYSZAN
TOPSAR Deburst

« Each sub-swath consists of a series of adjacent but slightly overlapping
bursts, which can cause visible discontinuities (burst gaps) in the
interferogram.

« Debursting removes those discontinuities and stitches the bursts together
to create a continuous, seamless image for each sub-swath.



Data Processing in SNAP JAYSZAN
TOPSAR Deburst

Connect Graph L Optical ?

B File Graphs Graph Builder x

. Coregistration >
L. Raster 2| e EMVISAT ASAR >
el Tools »| L Geometric > a
ke Vector 3 L Interferometric >
. Polarimetric > .
] Radiometric > —)}mpsnn-snlmzi }—u}ﬂl:k-ﬂenznding HCnheren:e |._ ;}mwsnu.nehur-tl
L. SAR Applications > ?
L. SAR Utilities >

LTI R e IR {0 EAP-Phase-Cormection

.l Speckle Filtering > 4 GRD-Post

i Apply-Orbit-File ‘¢ Remove-GRD-Border-Moise
¢ S1-ETAD-Correction
¥ SliceAssembly

#¥ TOPSAR-Deburst

i TOPSAR-DerampDemod
i TOPSAR-Merge

W TOPSAR-Split

AN
< TOPSAR-Split TOPSAR-5plit(2) TOPSAR-5plit(3) Back-Geocoding Coherence TOPSAR-Deburst | v

Polarisations: VW

1. Right-click the white space between the existing operators
and go to Add — Radar — Sentinel-1 TOPS — TOPSAR-
Deburst

Connect the new operator with the Coherence operator.
Keep the default settings.

W N

Load % Clear @ MNote &‘I Save @ Help D Run
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Multilook

« Multilook is a SAR image processing technique used to reduce speckle
noise and improve the visual appearance and radiometric quality of SAR
images by averaging neighboring pixels in range and azimuth directions.

|t can be produced by space-domain averaging of a single look image or
by a frequency-domain method using the sub-spectral band width.

« Additionally, multi-look processing can be used to reduce the image pixel
size.



Data Processing in SNAP

Multilook

Add M . Input-Output >

Connect Graph . Optical >
. Coregistration
. Raster > Ll ENVISAT ASAR
o Tools > Ll Geornetric
e Vector > L Interferometric

we Polarimetric

o Radicmetric

WOW W W W W W

. 5AR Applications

SAR Utilities H . Resampling >
. Sentinel-1TOPS > i BandPassFilter

we Speckle Filtering > £ Multilook

i Apply-Orbit-File

Right-click the white space between the existing operators
and go to Add — Radar — SAR Ultilities — Multilook
Connect the new operator with the TOPSAR-Deburst
operator.

Specify the Number of Range Looks: 4. If you check the
GR Square Pixel option, the range and azimuth spacings
are approximately the same in the multilooked image.

SENTINEL

e

B8 File Graphs Graph Builder x

TOPSAR-Split

I!lcl(-Gencodirln |._>} Coherence |._)| TOPSAR-Deburst |._ _>} Multilook |

P

< split TOPSAR-5plit(2) TOPSAR-5plit(3) Back-Geocoding Coherence TOPSAR-Deburst Multilook |

Source Bands: coh_IW2_VV_15)un2025_27)un2025
coh_IW2_VV_15Jun2025_09)ul2025

[/] GR. Square Pixel Independent Looks
Number of Range Looks: | 4

Number of Azimuth Looks: 4
Mean GR Square Pixel: 15.418933

Load %\‘/ Clear @ Mote I&I Save @ Help [> Run




Data Processing in SNAP AstA

Terrain Correction

« Due to topographical variations of a scene and the tilt of the satellite
sensor, distances can be distorted in the SAR images.

« Image data not directly at the sensor’s Nadir location will have some
distortion.

» Terrain corrections are intended to compensate for these distortions so
that the geometric representation of the image will be as close as possible
to the real world.

« The Range Doppler Terrain Correction Operator implements the Range
Doppler orthorectification method for geocoding SAR images from a single
2D raster radar geometry.



Data Processing in SNAP

Terrain Correction

o Input-Output >
Connect Graph e Optical 2
... Coregistration >
. Raster > L ENVISATASAR >
o Tools > . Ellipscid Correction >
bl Vector >| d Interferometric > [ RENETHTaaTeN) b
L Polarimetric >| 4% ALOS-Deskewing
. Radiometric >| 4F SAR-Mosaic
L. SAR Applications >| ¢ SRGR
L. SAR Utilities >
L. Sentinel-1TOPS >
. Speckle Filtering >

4 Update-Geo-Reference

e Apply-Orbit-File

1. Right-click the white space between the existing operators
and go to Add — Radar — Geometric — Terrain Correction

— Terrain-Correction

w N

Select DEM: Copernicus 30m.

SENTINEL

v
e

4 SARSim-Terrain-Correction

#¥ Terrain-Correction

Connect the new operator with the Multilook operator.

File Graphs

Graph Builder

\
-)} Back-Geocoding |.—)} Coherence }—’} TOPSAR-Deburst F a} Multilook I.—>} Terrain-Correction

7

A

<2

TOPSAR-5plit(3) Back-Geocoding

Digital Elevation Model:
DEM Resampling Method:
Image Resampling Method:

Source GR Pixel Spacings (az x rg):
Pixel Spacing (m):

Pixel Spacing (deg):
Map Projection:

Mask out areas without elevation

Output bands for:
Selected source band

Incidence angle from ellipsoid

Layover Shadow Mask

Load % Clear

Coherence TOPSAR-Deburst Multilook | Terrain-Correction

Copernicus 30m Global DEM (Auto Download) "
BILINEAR_INTERPOLATION
BILINEAR_INTERPOLATION A4

14.05438(m) x 16.78330276541774(m)
16.72330276541774

1.507669739218019E-4
WG584(DD)
Output complex data

DEM Latitude & Longitude

Local incidence angle Projected local incidence angle

@ Mote I&I Save @ Help |> Run

~




Data Processing in SNAP AgtA

Terrain Correction

A = E Graphs Graph Builder: Coherence_S1_subswath.xml X
B © rroductset Resder =k

Load Graph

Connect Graph o Optical >| 4F Read
i Radar »| % SubGraph View Graph XML
.l Raster > | Read }—ﬁnpplyrﬂrhilrﬁh |,_>|m|=sun-5pm
ww Tools >
s Vector > | | ; - L N |
, . Readt?) |———>{ Apply-0rbit-File(2) || TOPSAR-Spite2) | >fBack i c |——s{ropsanenurst}—s{mutiook Torrain Correction | ——{_write
1. Let’s complete the graph with the
output. Right-click the white space [enie | Aoy v || Torsasspui

between the existing operators and go
to Add — Input-Output — Write

2. Connect the new operator with the .
. . € -Orbit-File -Orbit-File| -Orbit-File| -Split -Splitf -Splitf ack-Geocodin oherence -Deburst ultilook  Terrain-Corre: ction rite |
Terraln—Correctlon operator_ Taz; P:duct Apply-Orbit-File(2) Apply-Orbit-File(3) TOPSAR-5pl TOPSAR-5plit(2) TOPSAR-S5plit(3) Back-G ding Coh TOPSAR-Deb Multilook Te G Wi
3. Save and change the output directory: e
S1A_IW_SLC__1SDV_20250615T12 tame:

S1A IW SLC 15DV 20250615T122227 20250615T122255 059657 076846 SAIF Orb Stack Coh Deb ML TC

2227_20250615T122255_059657_07 Sess BEAVOMA
6846_5A9 F_O rb_s ta Ck_Co h_D e b_M D‘E’:;Itz:i:_lndunes\a_?_olwﬂ SNSENTIMELT SLC\coherence

L TC

4. Save the graph, go to File — Save Processing completed in 3.75 minutes (2 MB/s 736438 Pixels/s) e
Graph in the Graph Builder Main Wi | Bcer | Eroe | Do | @i ] Do
Menu: Coherence_Snap.xml

5. Now that all settings are completed.
Run the Graph.

Here, the processing completed in ~3-4 minutes (depending on your PC/laptop)



Data Processing in SNAP AN

Output: Coherence ‘

B8 File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help IW2_WV_150un2025_09)ul2025 - STA_IW_SLC_1SDV_20250615T122227_20250615T122255_0596 a] .
a% @B o e X®m \Basz\vEOOR: « DEED @ The coherence products will appear
T Product Explorer — [ 14] coh_IW2_WV_15/un2025_09Jul2025 x v O @ (4] coh_IW2_WV_15)un2025_27Jun2025 x v O =% in the PrOdUCt EXp'Orer WindOW

@ [1]SIA_IW_SLC_15DV_20:
@ [2)S1A_W_SLC_1SDV_20:

@ [3)S1A_IW_SLC_ 15D}
@ [4)S1A_IW_SLC_15DV_20250615T12
@ Metadata
@ Vector Data
& Bands
@ coh_IW2_W_15/un2025_271un2025
B coh_IW2_WV_15un2025_03Jul2025

E Poxel Info

1. Click > to expand the contents of
the product [1], then expand the
Bands folder. You can see the
coherence of pre-event (11-t2)
and post-event (t11-t3). Make sure
the combinations are correct.

2. Double-click on both coherence
bands to visualize them.

@ World View [ Uncertainty Visualisation

Note: If you have time, you can run the
Graph again to process coherence for
sub-swath IW1 and IW3.

X =Y - Lt - lon - Zoom - Level -- Pixel Spacing: -- m -- m




Coherence Changes Calculation W\

To quantify the impact of the July 08, 2025, event on coherence. This involves comparing the
coherence calculated from post-event (11-t3) with a pre-event baseline coherence (which would
be the coherence calculated from pre-event (t11-t2). This highlights the actual change caused by
the event.

The resulting "coherence change" map is your primary tool for damage assessment. Areas
showing a significant drop in coherence in this final map are strong indicators of damage or
significant surface alteration directly related to the event, as stable features would have lost
their consistent radar scattering properties.
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Data Processing in QGIS

Input Coherence results in QGIS

REYXYABR-R|QV-B Q) (U@

0 27 a O @ 3%z TEE T g - A FEE e &P g
; s “—_—c =

a @ w ﬁ # g’ @ Q — — v = | STA_IW_SLC_1SDV_20250615T122227_20250615T122255_059657_076846_5A9F_Orb_Stack_.. = O X -

& 0000 ’0 B e cheh iZ Home Share View o,
Layers B® @
ﬂ = T ~ @ O — v 1 « Cohe.. > STA_IW_SLC_1SDV_20250615T122227_20... v O | Search STA_IW_SLC_1SDV_202506.. R
v V = coh_IW2_VV_15Jun2025_09Jul2025 Training & Name - Date modified Type ; a

Band 1: coh_IW2_VV_15Jun2025_09Jul2025
0.9826 Usefu). Docs vector_data 22/7/2568 19:44 File folder
wwdriiol M2\ 151un2025 00112005 hr 225681924 LIDR File
Funw [ coh_IW2_VV_15Jun2025_09Jul2025.img 22/7/2568 19:44 ERDAS IMAGH‘I
0 1nans ™ ranyos ——— ——
"W g';ncd—°: :g]ﬁlx‘z’_\:\ff;‘;i:::zgj;7‘m::; o .' & coh_IW2_VV_15un2025_27)un2025.img 22/7/2568 19:44 ERDAS IMAGIT
0.994z ¥ 3D Objects es
B Desktop
0 = Documents g
¥ Downloads
- kepler-x
D Music
&= Pictures
! Videos
2. Local Disk (C))
~~ New Volume (D:)
~~ New Volume (E:) A S
Sitems 2 items selected 980 MB
Mode | Layer Selection >

Browser (2) | Layers View | Tree ~

Q Type to locate (Ctri+K) Coordinate| 86.303%, 27.448° | Scale|1:765693 v | f@ Magnifier| 100% |+ Rotation 0.0° +| VIRender @occicRsss @
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Data Processing in QGIS

i

Coherence Changes Calculation ¢~ e
Raster Bands Result Layer
» Using Raster Calculator tool in QGIS S Conerence Nepan@1  oorsen Crete ey aste sead o withg nyr ookt
coh_IW2_VV_15Jun2025_27Jun2025@1 fOutput layer a\ZDZS\T&Gttte\Fbod\Sl_Coherence_NepaI.tlf_d N |
Goto Raster > Raster Calculator erpien=t feali B
Spatial Extent

(A *Untitled Project — QGIS Use Selected Layer Extent

Project Edit View Layer Settings Plugins GeBL) Web  Mesh  Processing  Help X min | 84.81978 = Xmax  86.02978 =
=] T N V4 aster Ca ato E - -
N B RBR S V 'a ) e ¥ min | 27.47705 = ¥ max | 29.15349 =
FEreehand Raster Georeferencer »
\ ) Resolution
BRV.ZREDB @ /| s »
Projections > Columns 9629 3 Rows | 13341 2
e Lt H Miscen »
e Output CRS EPSG:4326 - WGS 84 - | A&
Layers i
] SMSCEO dl + Add result to project
« i ® T B 2 Conversion »
- - v Operators
~ V| # coh HH 07Nov2022 21Nov2022 #¢ Align Rasters... ==
Band 1: coh_HH_07Nov2022_21Nov2022 + * ( min I cos acos
N oog7cR
/ ) max AND sin asin
< > = abs OR tan atan
<= = 1= o3 sqrt log10 In

Raster Calculator Expression
Equatlon e ABS ( “coh IWZ_VV_15Jun2025 09Jul2025@1" - "coh_ IW2_VV_15Jun2025_27Jun202581" )
ABS ( "coh_IW2_VV_15Jun2025_09Jul2025@1" |

- "coh_IW2_VV_15Jun2025_27Jun2025@1")




Data Processing in QGIS
Output: Coherence Changes

Layers
@& KO- AL
== 51 Coherence Nepal1
Band 1 (Gray)

I 0.8737¢

0
g =¥ coh_IW2_VV_15Jun2025_09Jul2025
Band 1: coh_IW2_VV_15Jun2025_09Jul2025
0.9826¢

0
- B* coh_IW2_VV_15Jun2025_27Jun2025
Band 1: coh_IW2_VV_15Jun2025_27Jun2025
0.994z

0
v |V = Google Satellite Hybrid

Browser (2) Layers



Data Processing in Google Earth Engine (GEE)

SENTINEL

Load the coherence changes product to the GEE assets

-~ Google Earth Engine Q_  Search places and datasets...
Assets Get Link Save Run  ~ M Reset ~ Inspector QeHENIIN Tasks
| Scripts_Docs REER) | m g | || | | - W] B

(:) D A PROJECT

Image Upload

GeoTIFF ( tif, 1iff) or TFRecord (.tfrecord + json)
Table Upload

Shape files (.shp, .shx, .dbf, prj, or .zip)

csV file (.csv)
Image collection

Folder

o M\Nussuu

SOUTH
DAKOTA

HEBRASKA

United States

COLORADO

KANSAS

 ARIZONA.

NEW MEXICO!

onm ee-syamﬂ.

Use print(...) to write to this console.

Welcoma to Earth Engine!

Please use the help menu above

(@) to learn more about how to

use Earth Engine, or visit our
i help page for support.

eE]

} p Satellite
#NGVA SCOTIA

Upload a new image asset

Please drag and drop or select files for this asset.
Allowed extensions: U, i, json, trecord or trecord.gz.

§1_Coherence_Nepal1 tif L]

Asset|D PR
projects/ee-pangthanaphal/assets/ = §1_Conerence_Nepall

Properties

Metadata properties about the asset which can be edited during asset upload
and after ingestion. The ‘system:time_start” property s used as the primary date

of the asset.
Adsnume  Addendume  Addpropeny
Advanced options
Pyramiding policy
MEAN )
Wasking mode
Nane - ‘

Learn more about how uploaded files are processad.
- |

Login to your GEE account.

Go to the Assets tab, then click
NEW and GeoTIFF.

Click SELECT and upload the
GeoTIFF coherence product from
QGIS.

Click UPLOAD.




Data Processing in Google Earth Engine (GEE) AQ/A

Import the coherence product to the GEE script window

« Google Earth Engine
Assets
m (7)) ADDAPROJECT
CLOUD ASSETS

~ ee-pangthanaphol
M S1_Coherence_Nepall
LEGACY ASSETS

~ users/pangthanaphol
This folder is empty.

Q,  Search places and datasets...

1

0 n ee-pangthanaphol 9

Search or cancel multiple tasks in the Task (:)
Manager# or try the Tasks Page in the Cloud
Console®

SUBMITTED TASKS

B * Ingestimage: "projects/ee-pangthanaphol/assets/S1_... ~ 2m

: M T_score_Export v 8m

iE Filtered_Flood_Vector X 56m
* Ingest table: "projects/ee-pangthanaphol/assets/Final... ~ 6m

iE Filtered_Flood_Vector11 3h

1. Once uploading is complete, it will be available as Cloud Assets. You may

have to click restart to see the product on the Assets tab.

2. Check the Tasks tab to check the uploading status.
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Data Processing in Google Earth Engine (GEE) /1@
Copy the script and Run

» Google Earth Engine Q,  Search places and datasets... e 3 Run the scri pt

[scipts_Docs ez Pwewserpee____________________— e s s D

‘ 1 +/ 1. Define AOI using bounding box coordinates
m o ADD & PROJECT Z wvar aoi = ee.Geometry.Rectangle([85.299551, 28.177378, 85.398319, 28.2961201);
3
CLOUD ASSETS 4 // 2. Load Coherence i s s A R
~ ee-pangthanaphol 5 wvar coherence = ee.Imigeq'prnjectsjee-pangtr|anaphle‘asse‘tsfSl_[cher'ence_Nepal]_"); Ia 2- Update the flle path Of your Image.
5
»
B 51_Coherence_Nepalt 7 7/ 3. Load Urban areas from Dynamic kiorld
LEGACY ASSETS 8 var urban = ee.ImageCollection( ' GOOGLE/DYNAMICWORLD/V1')
] Lselect(built')
~ users/pangthanaphol 10 .mean()
This folder is empty. 11 .gt{8.1) // Only keep clearly urban areas
12 .clip{aoi);
13
14 // 4. Load DEM and create slope mask
15 var DEM = ee.Image( 'WWF /HydroSHEDS/B3VFDEM');
16 wvar terrain = ee.Algorithms.Terrain{DEM);
17 wvar slope = terrain.select('slope’);
18 wvar slopeMask = slope.lt(28); // Mask out areas with slope >= 28 degrees
19
28 // 5. Combine the urban mask and slope mask 1
21  wvar combinedMask = urban.updateMazki{slopeMask); 1 - Copy the prepared scrlpt to the
22 . .
23 // 6. Apply combined mask to the Coherence image SCI"Ipt WlndOW.
24 var masked = coherence
25 .clip{aoi)
26 .updateMask(combinedMask) ;
27
28 // 7. Visuslization
29 Map.centerObject(aoi, 12);
3@ Map.addlLayer(masked, {min: @, max: 1, palette: ['yellow', 'red']}, 'Coherence Masked: Urban + Low Slope’};
31
32 // Optional: display AOI
33 Map.addlLayer(aci, {color: 'blus'}, 'ACI'};
34
35 // 8. Export the result to Google Drive
36 * Export.image.toDrive({
37 image: masked,
38 description: 'coherence_masked_urban_slope’,
39 folder: 'GEE_Export',
43 fileNamePrefix: 'coherence_mask_urban_slope’,
41 region: aoi,
42 scale: 18,
43 maxPixels: 1el3
& 1)
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Data Processing in Google Earth Engine (GEE \

=
Output' Coherence Changes Mask Slope and Urban areas)
-
! Q, Search places and datasets... ee-pangthanaphol Q
CIEN D TR I [ | e oo B
1 // 1. Define AOI using bounding box coordinates a -
2 var aoi = ee.Geometry.Rectangle([85. 51, 28.177378, 8 9 8.296120]); ' Search or cancel multiple tasks
3 Task Manager or try the Ta
4 // 2. Load Coherence image from Assets loud Console®
5 var coherence = ee.Image("projects/ee-pangthanaphol/assets/S1 Coherence Nepalll');
6
7 // 3. Load Urban areas from Dynamic World UNSUBMITTERTASKS
8 var urban = ee.ImageCollection('GOOGLE/DYNAMICWORLD/V1') M coherence_masked_urban_slope m
9 select(‘built’) Download
10 .mean() i ¥

\

[ giGatlang X s
7T \UE\NGXIA g
o Aot

THANGSYAP

Briddhim
gfew

MANCHET g > - eTpagaon PRAMCHE ¥ 1 P

W T e, s A
eyboard shortcuts Map data ©2026Google 2kmi____s Terms Reportamap eror




Data Processing in Google Earth Engine (GEE) A;?jf\

Script description
® Defines a rectangular AOI in Nepal using bounding box
e Coordinates: [85.299951, 28.177378, 85.398319, 28.296120]
® Used to clip all subsequent data layers

f/ 1. Define AOI using bounding box coordinates
var aol = ee.Geometry.Rectangle([85.299951, 28.177378, 85.398319, 28.296128]);




Data Processing in Google Earth Engine (GEE) AQ/A

Script description

® |oads preprocessed Sentinel-1 Coherence image from Assets
e Coherence indicates surface change or stability between SAR acquisitions

// 2. Load Coherence image from Assets
var cocherence = ee.Image("projects/ee-pangthanaphol/assets/S1 Coherence Nepall");

CLOUD ASSETS /

¥ ee-pangthanaphol
M S1_Coherence_Nepal




Data Processing in Google Earth Engine (GEE) AQ/A

Script description

e Uses Dynamic World dataset (‘built' band)
e Takes temporal mean and thresholds >10% urban probability
e C(Clips to AOI

// 3. Load Urban areas from Dynamic World
var urban = ee.ImageCollection( ' GOOGLE/DYNAMICWORLD/V1")
.select('built")
.mean()
.gt(©.1) // Only keep clearly urban areas
.clip(aoi);




Data Processing in Google Earth Engine (GEE) AQ/A
Script description

e | oads DEM from HydroSHEDS
e Computes slope using Terrain algorithm
e Masks out areas with slope = 20°

f/ 4. Load DEM and create slope mask
var DEM = ee.Image( ' WWF/HydroSHEDS/B3VFDEM');
var terrain = ee.Algorithms.Terrain(DEM);

var slope = terrain.select('slope’');
var slopeMask = slope.lt(26); // Mask out areas with slope »>= 20 degrees




Data Processing in Google Earth Engine (GEE) AQ/A
Script description

Applies slope mask to urban area layer

Keeps only urban areas on low-slope land

Clips the coherence image to AOI

Applies the combined urban + slope mask

Output: Coherence in urban + low-slope areas only

/f/ 5. Combine the urban mask and slope mask
var combinedMask = urban.updateMask(slopeMask);

// 6. Apply combined mask to the Coherence image
var masked = coherence

.clip(aoi)

.updateMask(combinedMask);




Data Processing in Google Earth Engine (GEE) AQ/A

Script description

® Centers map on AOI
® Displays coherence in yellow-red palette
® Shows AOI outline in blue

S/ 7. Visualization

Map.centerObject({aoi, 12);
Map.addLayer(masked, {min: ©, max: 1, palette: ['vellow', 'red']}, 'Cocherence Masked: Urban + Low Slope');

// Optional: display AOI
Map.addlLayer(aoi, {color: 'blue'}, "ADI');




Data Processing in Google Earth Engine (GEE)

Script description

® Exports final image as 'coherence_mask urban_slope'

e Qutput to folder: GEE_Export

® Scale: 10m/pixel, region: AOI, format: GeoTIFF

// 8. Export the result to Google Drive
Export.image.toDrive({
image: masked,
description: 'coherence masked urban_slope’,
folder: 'GEE_Export’,
fileNamePrefix: '"coherence mask _urban_slope’,
region: aol,
scale: 16,
maxPixels: lel3

1);

Inspector Console REE ]

Search or cancel multiple tasks in the
Task Manager[® or try the Tasks Page in
the Cloud Console[#

UNSUBMITTED TASKS

M coherence_masked_urban_slope

:SENTTNEL!
'J
i

A




THANK YOU

Geoinformatics Center, Asian Institute of Technology
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