Hands-on Training on Flood Analysis Using SAR Images

Trainer: Dr. Surya Deb Chakraborty

1. Introduction

In this hands-on training session, we will learn the complete end-to-end workflow for
processing Synthetic Aperture Radar (SAR) images and performing flood analysis. The
objective of this training is to help participants understand practical SAR data
preprocessing, change detection, classification, and final flood extent extraction using
open-source tools.

As a case study, we will analyze a recent flood event over Mozambique using Sentinel-1
SAR data downloaded from the Copernicus Data Space Ecosystem.

Dataset Used
e Pre-flood image: 5 January 2026

e Post-flood image: 17 January 2026

e Satellite: Sentinel-1 (SAR)

2. Opening SAR Data in SNAP

1. Open SNAP software.

2. Load the pre-flood and post-flood Sentinel-1 SAR images using the appropriate
product files.

3. Once loaded, both images will appear in the Product Explorer window.

At this stage, ensure that both datasets are correctly displayed and ready for
preprocessing.
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3. SAR Preprocessing Using Graph Builder

To preprocess the SAR images, a pre-built processing model named “Flood” has already
been created.

Note: This modelincludes only SAR preprocessing steps and does not represent
the complete flood analysis workflow.



Option 1: Running the Model Individually

e OpenTools > Graph Builder.
e Loadthe Flood model.
[ ]

Radar

I3 B Fie Graphs i

Vector Raster Optical

=

B e Edit View Analysis Tools Window Help

ag %
Product Explorer x Pixel Info

@ [1]S1A_IW_GRDH_ISOV_20260117T031847_202601177031912_062601_071
@ (2] S1A_IW_GRDH_1SDV_20260105T03148_20260105T031913 062626071

Layer

Rigre click here to 3dd an operatar
B8 sNAP 12 - Load Graph

Look In: Disaster Project

Afganithan Earth quake

Recent ltems
Argentina Forest Fire
- Central Vietnam Flood
Dubsi Flood New
Desktop ISRO
T z Kenys Flood
Navigation - [1) Am... Colour Manipulstio... Uncertainty Visualis... World View | ™~ = ™ i Laos Flood
Nepal Flood
Documents
Source Product Nepal_Flood
Name: Philipienes Flood 8th nov
(1] S1A_IW_GRDH_1SOV_20¢ -
ThisPC  FileName  Floodam!
Data Format: An
A : Files of Type:  Graph (*.xml)
Advanced options
Network

B oss

% Clear

2'C
Mostly sunny

an

Q Search

B hie Edt View Analysis Layer Vector Kaster Optical Radar lools Window Help
7, e

a% 2% 29 o Bk B Fle Guphs

roduct Explorer x | Powelinfo

& [1]51A_IW_GRDH_1SDV_20260117T031847_20260117T031912_062801 074
@ [2151A_IW_GRDH_1SDV_20260105T031848 20260105T031913_062626 07

Philipiense Flood
Philipines 27th sept
Philipines flood
Philipino earth quake
south africa flood

South Korea Flood
Sudan Flood

tajakisthan glacier
Thailand Flood 19th Nov
Turkiministan mud flow

viestnam 3rd

vieatnam 8th Nov2025
Vieatnam 26th sept
Vieatnam 29th flood
Vietnam Flood

Vietnam flood Kajiki
Vietnam on 19 November

Zoom - Level -

LzCeBmPCIaEBOT

[C5]

wigation - (1) Am... Colour Manipulatio... Uncertainty Visualis.. World View

Data Format: Any Format

Advanced options

B | B cer | [ Note

) Save

Off Globe

Read  Calibration  Speckle-Filter  Temain-Comrection  LinearToFromd8
Source Product
Name:

(2

Write

[1] S1A_IW_GRDH_1SDV_20260117T031847_20260117T031912_062801_07E080_B4F9

Run

Run the model separately for the pre-flood and post-flood images.

%
z
2
-4
£
L]

sabeueyy ke )

e ——

Pixel Spacing: -- m -- m @

o) te | ISTAM

23 ol 23/01/2026

FR——

e ales 0h



Option 2: Batch Processing (Recommended)

1. Open Batch processing.

Load the Flood model.

Select the or Write option in Batch Processing.

Specify the output folder where the processed images will be saved.
Click Run to start the preprocessing.

ok wbd

After completion, both pre-flood and post-flood processed images will be ready for further
analysis.
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4. Loading Processed Images in QGIS

1. Open QGIS and create a new project.
2. GotoLayer > Add Layer > Add Raster Layer.
3. Add both the pre-flood and post-flood processed SAR images.

Ensure both raster layers are properly aligned and visible in the map canvas.
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5. Flood Change Detection Using Raster Calculator

1. Open Raster Calculator in QGIS.
2. Subtract the pre-flood image from the post-flood image.

This operation generates a change detection image, where: - High pixel values (displayed
in white) represent flooded areas.
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6. Clipping the Area of Interest
To simplify analysis and improve classification accuracy:

1. Identify an area where flood intensity is high.
2. Use the Clip by Extent tool to extract this region from the change detection image.

This clipped image will be used for further classification.
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7. Classification Using SCP Plugin

In the next step, we perform clustering-based classification.

Prerequisite

e Download and install the Semi-Automatic Classification Plugin (SCP) in QGIS.
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Classification Steps

1. Openthe SCP interface.
2. Inthe Band Set tab, ensure the clipped flood image is selected.
3. Run the clustering classification process.

After execution, a classified raster image will be generated.

@ *flood —QGIS =
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh n Processing  Help

DEERRY UL RPPREB AR :::n::apmm
L LAY % | 2= posic oot
w @ ommm

"QE';.V' Q *Z “Em v
Qee - B
Ome B e

[ Preprocessing

-8 o\ O I £

Browser BIE | [ ] an update to the QuickMapservces f @ Postprocessing Install Updates... €  Processing Toolbox
uevae 8 8and calc ®20E N
Y7 Favorites = P script 2 Combination QU raster calcy

» % Spatial Bookmarks

~ (@ Raster analysis
» [ Project Home

& spectral plot [®l Ditation
% Raster boolean AND

o BB He {# scatter plot I Erosion # Raster boolean OR
» [7] CA(SYSTEM_DISK) 2% Settings » | I Neighbor 3 Raster calculator
» [ DA (DATA DISK) #fF User manual H sieve 3 Raster calculator (virtual)
@ GeoPackage 2 %% Raster layer zonal statistics
/ Spatialite lelp 5 Spectral distance % Raster surface volume
& rostgresaL & About ¥ Reclassify by layer
#: SAP HANA R Show plugin # Reclassify by table
3 STAC v & GDAL
P Ms sQL Server ~ Raster miscellaneous
@ Oracle & Raster calculator
@ wms/wmTs v @ GRASS
@ Cloud ~ Raster (1)
@ Scenes @ rgeomorphon
10 SensorThings @ rgwlow
B8 Vector Tiles @ rkappa
> 3 XVZ Tiles @ rliowed
@ wes ~ @ rlicwed.ascii
tapers o% @ rlidominance

eV i-#A0

I 22.5405

- v ¥ flood
8and 1 (Gray)
225384

szc

Mostly cloudy

Coordinate | 33.228°, -25.967° ¥ Scale 1:1170682 ~ | @@ Magnifier 100% |3 Rotatin 0.0°

LxCemNfPaEBOT QT

= Q Search

@ rlidominance.ascii
@ rliedgedensity

@ rliedgedensity.ascii
@ rlimpa

@ rlimpaasdi

@ rlimps

@ rlimps.asci

@ rlipadcy

@ rlipadcv.ascii

Layer Styling | Processing Toolbox.

@5

3 V Render @BOGC:CRSB4 @

Ae NS

239PM
23/01/2026



74 Semi-Automatic Classification Plugin
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8. Reclassification into Water and Non-Water Classes

Now, the classified image will be simplified into two final classes.

1. Openthe Processing Toolbox.

2. Search for the Reclassify tool.

3. Use a predefined reclassification table:
o Originalvalues 0 and 1 > Class 1 (Non-water)
o Originalvalues 2 and 3 » Class 2 (Water)

0 thru 1 =
2 thru 3 =

[
[

This step produces a clean raster with only water and non-water classes.
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9. Raster to Vector Conversion

1. Convert the reclassified raster into a vector layer using the Raster to Vector
(Polygonize) tool.
2. Theresulting vector layer will contain polygons representing classified regions.
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10. Selecting Flooded Areas

1.

2.
areas.

3.

@ *Untitled Project — QGIS
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Open the attribute table of the vector layer.
Run a query to select features with value =2, which represents water (flooded)

Export the selected features as a new vector layer.
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11. Cleaning and Finalizing Flood Polygons

The extracted flooded layer may still contain small, irrelevant polygons.

1. Usereference data and visual inspection.
2. Apply the Manual Selection tool to select only large, meaningful flood polygons.
3. Save the selected features as a new layer.

This final layer represents the accurate flooded area.
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12. Final Output

The final flooded area map is now ready for visualization, analysis, and reporting.

This workflow demonstrates a complete, practical approach to flood mapping using SAR
data and open-source geospatial tools.
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