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Overview
Flood in Western, Nepal on 30 June 2025
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Obijective ‘

The objective of this exercise is to generate a flood map from ALOS-2 SAR data
by performing a complete processing workflow consisting of data pre-processing,
flood classification using a threshold-based binary method, and post-processing
refinement techniques.

The final product aims to produce accurate flood boundary delineation for
emergency response purposes.
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Data and Software
In this exercise, we will use QGIS software.

The following data are available:
« ALOS-2 Level 2.1

* Geometrically corrected (orthorectified) data using the digital elevation data from Level 1.1.
* Observation mode: Stripmap, Dual Polarization (HH and HV)

* Spatial resolution: 6.25m, Data format: GeoTIFF

» Date: 05 July 2025 (observe), 1 February 2025 (archive)

« Ancillary data
* Copernicus 30m DEM
+ OSM permanent water data shapefile



Methodology
Flood mapping using ALOS-2 data (single post-disaster data)
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Data Pre-processing
Follow Along: Open ALOS-2 data (5 July 2025)

1.

In the Menu Bar, click on Layer - Add Layer
- Add Raster Layer.

(®) Fle () Protocol: HTTP(S), doud, ete. (| OGC APT

: SENTINEL ’
'J

e

[m] *

30-250705-FEDR2, 1GUD.tf €3 | \:\

Raster dataset(s) d in Wester, Nepal\ALOS-2 Level 2. 1\Observe\04ebb789-Dcch-4f02-a093-704350bcg5de IMG-HH-ALC

w Options

In Data Source, click on the Browse button | .. |

Consult GTIff driver help page for detailed explanations on options

NUM_THREADS |

and navigate to the file IMG-HH-

GEOTIFF_KEYS_FLAVOR | <Defauit>

GEOREF_SOURCES |

ALOS2600323030-250705-FBDR2.1GUD.tif

ststst - ok | <Default>

IGNORE_COG_LAYOUT_BREAK | <Default>

in the ALOS-2 L2.1 archive data folder.

With this file selected, click Add, then Close.
The data you specified will now load.




Data Pre-processing
Follow Along: Reprojection

1.

In the Menu Bar, click on Raster - Projection

- Warp (Reproject).

In the Input Layer, select IMG-HH-
ALOS2600323030-250705-FBDR2.1GUA

)
In the Target CRS (optional), cIicI|<—|

Select Predefined CRS, then EPSG:32645 —

WGS84 / UTM Zone 45N.

Save the result to
ALOS2 HH_ 250705 UTMA45N.tif

Click Run.

@ Warp (Reproject)

parameters | Log

ASEI\(J_’EN’ELAX

| d| Coordinate Reference System Selector

| edefined €RS

Filter | O 450

0.

Recently Used Coordinate Reference Systems

Coordinate Reference System Authority ID
EPSG:32645 - WGS5 84/ UTM zone 45N EPSG:32645 )
Predefined Coordinate Reference Systems Hide deprecated CRSs
Coordinate Reference System Authority ID =
Kalianpur 1975 / UTM zone 45N EPSG:24345
. WGS 72/ UTM zone 45N EPSG:32245
G Warp (Reproject) WGS 72BE / UTM zone 45N EPSG:32845

WGS 84 / UTM zone 45N

Parameters | Log

WES 8y uins

Input layer Properties

*® Units: meters
«Dynamic (relies on  datum which is not plate-
fixed)

| = IMG-HH-ALO52600323030-250705-FBDR 2. 1GUD []

EPSG:32645

Source CRS [optional]

| | 0%

| Advanced ~ | |Run as Batch Process

Target CRS [optional]

mRn || close || hep |

| EPSG:32645 - WGS 84 [ UTM zone 45N

Resampling method to use

\
- | @

| Nearest Meighbour -

Modata value for output bands [optional]

| Not set |:

Output file resolution in target georeferenced units [optional]

| Mot set
b Advanced Parameters
Reprojected

| Open output file after running algorithm

GDAL/OGR console call

gdalwarp -overwrite -t_srs EPSG: 32645 + near -of GTiff "Z:\\A-Projects\\Sentinel-Asia|\A_Activation!\20254\20250630-Nepal-
Flood-00588\\Training\\Flood in Western, Mepal\\ALOS-2 Level 2. 1\\0bserve\04ebb 789-0cch-4f02-a093-70435bbca5de \ IMG-

|z fPang_Thanaphol /Sentinel-Asia 2025 Testtte Flood/ALOS2_HH_240324_LUTMA5N, tf all |

-

| 0% Cancel

|
Run Close || Help

| Advanced ~ | Run asBatch Process




Data Pre-processing

Follow Along: Change the project CRS

1.

In the Menu Bar, click Project - Properties.

Select EPSG:32645 - WGS84 / UTM Zone
45N

Click OK.

() Project Properties — CRS

Bl vetedata
5 view settings

SENTINEL

| Project Coordinate Reference System (CRS)

Mo CRS (or unknown/non-Earth projection)

Filter | O

Recently Used Coordinate Reference Systems

Coordinate Reference Sustem

EPSG:4326 - WG5 84 EP5G:4326 [x]
EPSG:32644 - WGS 84 / UTM zone 44N EP5G:32644 ]
EPSG:32648 - WGS 84 / UTM zone 48N EPSG:32643 Q
EPSG:32634 - WGS 84/ UTM zone 24N EP5G:32634 (<]
EPSG:32642 - WGS 84 / UTM zone 42N EPSG:32642 Q
EP5G:32651 - WG5S 84 / UTM zone 51N EP5G:32651 Q
EPSG:32621 - WG5 84 / UTM zone 21N EP5G:32621 [>]
EPSG:3112 - GDAR4 / Geoscience Australia Lambert EPSG:3112 Q
EPSG:4462 - WGS 24 / Australian Centre for Remote Sensing Lambert EPSG:4462 (]
EPSG:4978 - WGS 24 EP5G:4972 <]

Predefined Coordinate Reference Systems Hide deprecated CRSs

Coordinate Reference System Authority D
WGS 24 / UTM zene 405 EPSG:32740
WGS 24 / UTM zene 41N EPSG:32641
WGS 84 / UTM zone 415 EPSG:32741
WGS 84 / UTM zone 42N EPSG:32642
WGS 24 / UTM zone 425 EPSG:32742
WS 24 / UTM zene 43N EPSG:32643
WGS 24 / UTM zene 435 EPSG:32743
WGS 84 / UTM zone 44N EPSG:32644
WGS 84 / UTM zone 445 EPSG:32744
WGS 24 / UTM zane 45N EPSG:32645 =

4
WGS 84 [/ UTM zone 45N
Properties

* Units: meters
*Dynamic (relies on a datum which is not plate-fixed)
* Celestial body: Earth
= Based on IWonly Geodetic System 1954 ensembie (EPSG:
5326), which has a limited accuracy of at best 2
ers.
* Method: Universal Transverse Mercator (UTM)

WKT

| oK | Cancel Apply Help




Data Pre-processing

Follow Along: Radiometric calibration

Digital number in the ALOS-2 JAXA product is converted
to backscattering coefficient (sigma naught, sigma zero)

using the following equations:

0% =10- 1ogm<m-'2> +CF,

(for L1.5, L2.1)

1. Inthe Menu Bar, click on Raster — Raster
Calculator.

2. Inthe Raster Calculation Expression write:

20 * log10 (" ALOS2 HH_ 250705 UTM45N@1")

- 83

3. Save the result to ALOS2_HH_ 250705 _UTM45N

_calibrated.tif

4. Click OK.

() Raster Calculator b3
Raster Bands Result Layer
ALOS2_HH_240324_ UTM4SN@1 Crente n-tha-fu rasker inshesd nf writin bausr b di
IMG-HH-ALO52600323030-230705-FBDR2. 1GUD@1
Output layer ttte\Flood \ALOS2_HH_ 250705_UTM4SN _calibrated. i
Output format GeoTIFF -
Spatial Extent
Use Selected Layer Extent
Xmin | 399691.59091 = Xmax | 480941.55091 *
Ymin |3165429.25837 | ¥max |3247179.25837 |
Resolution
Columns | 13000 B Rows | 13030 2
Output CRS Project CRS: EPSG:32645 - WGS 84/ UTM zone 451 ~ | /\ | @
V| Add result to project
v Operators
+ ( mi IF cos O
! ) m AND sin
< > b OR tan ita
= > sqrt log10 I
Raster Calculator Expression
20~ log10 ( "ALOS2_HH_240324_UTM45N@1") - 83| a
Expression valid
| oK | Cancel Help
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= Processing Toolbox ) w
Data Pre-processing ®e0B %A A
. . | Q e |

Follow Along: Speckle filtering - recery :

~ & OB

" e Despoct
1. Inthe Menu Bar, click Processing = Toolbox.
() Despeckle *

2.

Search for OTB - Image filtering - Despeckle

In the Input Layer, select ALOS2 HH
250705 _UTMA45N _ calibrated.tif

In the Speckle filtering method, select lee.

In the Radius (optional), write 3. The unit of radius
is pixel.

Save the result to ALOS2 _HH__
250705 _calibrated_filtlee3.tif

Click Run.

| 3" ALOS2_HH_ 250705_UTM4SN _calibrated1 [EPSG:32645) - | L]

Speckle filtering method
“EE ~ |

Mumber of locks [optional]

| 1.000000 a |3

p Advanced Parameters
Qutput Image
D:/Pang_Thanaphol [Sentinel-Asia/2025/Testtte /Flood ALOS2_HH_ 250705 _calibrated_filtee3. tif .|

¥ Open output file after running algorithm

| Parameters | Log

Input Image

Radius [optional]

(3 a [z

| 0% | Cancel

| Advanced - | |Run as Batch Process...

ﬂ | Run Close | | Help




Data Pre-processing PAYS AN

Follow Along: Save your work!

@ ALOS2flood_mapping_Western_Nepal — QGIS
Project Edit View Layer Settings Plugins Vector Raster Web Mesh Progessing Help

DEBRR VRESXZABR - @QGV-B@ U 2LHPPP R LLabLOR

You can open the calibrated image and observe the ®evZ=en o S
i X ) ) ) A0 (o000 ]3] 7+ 7 daz Iy 4 0 = -Ggy- Oy~ ‘ - 7\%'33175(_5 €
object on the image. Can you visually identify any o g ) - o

¢ @eT o -RAL

inundated areas here? RS

13.327707

I 25.756575

Now would be a good time to save your work. T et

1. Inthe Menu Bar, click on Project > Save As < !

Band 1 (Gray)
65,535

2. Save the map in the working folder: N
ALOS2_flood_mapping_Western_Nepal.qgs

Majhoia

<
~
by

oogle Satellite Hybrid

Browser () | Layers

locate (Ctrl+K) Coordinate | -144445, 3150726




Determine a Threshold Value A\

Follow Along: (Option 1) Manual visual observation

. |dentify Result =
You can determine threshold values by a manual sniaty Results ,x
visual observation. Flooded areas often appear as
dark . in SAR i b Feature Walue

ark regions in images because open water - ALOS2_HH_ 250705_calibrated_fildee3 0
surfaces cause specular reflection, resulting in v ALBGSEJTH- 35‘3'?‘3'5-'53"**“&“-“'“53 17021355

an =i

lower backscatter returns. Examine the image and b (Derived)

incrementally adjusts the threshold value while
seeking a value that best separates flooded and
non-flooded areas.

1. Use Identify Features @ tool to inspect the
backscatter value. Click on a specific pixel on
the image to find out the value.



Determine a Threshold Value
Follow Along: (Option 2) Histogram analysis

Determine the threshold based on the histogram of the

q Information

@ Layer Properties - ALOS2_HH_ 250705_calibrated _filtlee3 — Histogram

SENTINEL
A;Ey/{\

whole filtered image.

5000

1. Right-click on the ALOS2 HH_
250705 _calibrated_filtlee3 layer in the Layers list and

4000

select the menu item Properties in the menu that
appears.

W
=
=1
=

Frequency

~
=
=}
=

2. Selectthe Histogram tab

3. Inthe Raster Histogram window, click Compute

Histogram | compute Histogram | button.

4. A histogram is calculated. Ideally, we look for bimodal
histograms, where water and land have two distinct
peaks in the backscatter value distribution.

8 prefs/Actions .

Set min/max style for

Sate
Land y
Raste] Histogram
A 4
™
g
d '.
/ \
A
Whater
| i %,
4 ‘_‘\' \
1000 7 T
i ! 1, >
1 ):"F "\fm_‘a.,ni‘} ™y
] o
B ﬁ,q«f‘u -

0 ./“"’ﬁ i
R e e, o | - oo
-25 -20 -15 -10 -5 ] 5 10

Pixel Value
M Band 1
=]
Band 1 -
-25.7566 ER
13.3277 £
oK Cancel Apply Help




Determine a Threshold Value A\

Follow Along: (Option 2) Histogram analysis ‘

() New Shapefile Layer x
Since the threshold between two peaks was difficult to get Fie name 9 |cWPang_ThanapholiSentinel-Asiz}2025\Testite Flood selected_areas s a|l]
. . . . File encoding |uTF8 -
for the whole image histogram, we will determine the ey pe e = -
threshold based on the histogram of the selected areas. Aol dnersors | ST oz = ‘&@e
Project CRS: EPSG: 32645 - WGES 84 / UTM zone 45N - 4
New Field
First, we have to create a polygon shapefile with the ; ;
Type abe Text (string) -
selected areas: - | recion \
Add to Fields List
1. Inthe Menu Bar, click on Layer - Create Layer > E— I
New Shapefile Layer. “’ Ineger N

2. InFile name, save the results as selected_areas.shp.
3. In Geometry type, select Polygon.

4. In Projection system, select EPSG:32645 — WGS84 /
UTM Zone 45N

5 Remove Field
. OK.
| ok Cancel || Heb |




Determine a Threshold Value A\

Follow Along: (Option 2) Histogram analysis ‘

Go to edltlng mOde to Start dlgltIZIng Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
hEBRRY 0L HPPD M Qe |

1. vournew empty vector layer will appear in the Layers @@V REBED # |?|E|6|:||€|ﬁ< e
panel. In the Tool Bar, click on Toggle Editing ¢ to —

start digitizing.

2. Inthe Tool Bar, click on ﬁ to add polygon. Click to
place each vertex on the image. Right-click to finish
the shape. Leave attribute values empty. Create
several polygons that include water and non-water
pixels.

3. After digitizing, click Save Layer Edits E on the
toolbar.

4. Clickon Toggle Editing ¢ again to finish digitizing.



Determine a Threshold Value A\
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Follow Along: (Option 2) Histogram analysis
(& Clip Raster by Mask Layer x
Parameters | Log
Next, we will clip the image based on the created Ao o e i sz =lm

. | Mask laver
pOIygonS * e ‘ | [ selected_areas [EPSG:32645] M ‘ t:] % |:‘

Selected features only

Source CRS [optional]

1. Inthe Menu Bar, click on Raster — Extraction — | e

Clip Raster by Mask Layer. | fotiona] o

Target extent [optional]

2. Inthe Input Layer, select ALOS2_HH_ ot [
250705_Ca| | b rated_fl |t|663 Assign a specified NoData value to output bands [optional] :

| Mot set

Create an output alpha band
3 . In the Mask Layer’ Select Selected_areas. V| Match the extent of the dipped raster to the extent of the mask layer
Keep resolution of input raster

Set output file resolution

Save the result to selected areas.tif. X Resobtn to ot bands optoral

| Mot set >

¥ Resolution to output bands [optional]

5. Click Run. [ Mot set 2]

b Advanced Parameters

Clipped {mask)
|D:fPang_ThanaphnI;’Senh'neI-\Asia1'20Zﬁﬁesttheﬁlondjse\eched_areas.h'F | | ,‘

| 0% | Cancel
| Advanced ~ | |Run as Batch Process.. o | Run ‘ Close | | Help |




Determine a Threshold Value A\

Follow Along: (Option 2) Histogram analysis ‘

() Layer Properties - selected_area — Histogram b4
yer Prop g

Raster Histogram

140

| |
I
AT

Compute the histogram for the clipped image.

1. Right-click on the selected areas layer in the
Layers list and select the menu item Properties in
the menu that appears.

Frequency

Select the Histogram tab

In the Raster Histogram window, click Compute
Histogram |compute Histogram | DUttON.

40

1
WWW

-25 -20 -15 -10 -
Pixel Value

W EBand 1
& prefs/actions ° 8

Set min/max style for Band 1

)
£y
——
—

4, A histogram is calculated. Notice there are two
histogram peaks now: the lower value refers to
water pixels, while the higher value refers to non-
water pixels.

Min -25.6164 &b

5. Determine the threshold by identifying the pixel
value between water and non-water: ~-14 dB.

Max 10.2164 )

Style - oK. Cancel Apply Help



Binary Classification PAYS AN

Follow Along: Create a binary map based on the threshold value

G Raster Calculator %

Raster Bands Result Layer
ALOS2_HH_240324_UTM43N@1 Create on-the-fiv raster instead of writing laver to disk

We will use the threshold value from the second ALOSE HH_ 2575 UTMASN ol 161 T rrem— °

ALOS2_HH_ 250705 _calibrated_filtlee3@1 HH_250705_binary €3
IMG-HH-ALO52600323030-230703-FBDR2.1GUD@1

option's result: -14 dB. T

Spatial Extent

1. Click on Raster — Raster Calculator. o sz e oo [mcem e

Resolution

Columns | 6275 = Rows | 2734

2. Inthe Raster Calculation Expression write: " woacs [prezmamanimeme -JA®
"ALOS2 HH_ 250705_calibrated_fillee3@1" < -14

3. Inthe Spatial Extent, define the extent based on e —
the image. o [ [ [ -

Raster Calculator Expression

4. save the result to "ALOS2_HH_ 250705 binary.tif . Q

5. Click OK.

Expression vaiid
| oK Cancel Help




Visualization

Binary Classification
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Post-processing

Follow Along: Eliminate pixels found

First, let's open DEM for the area, 30m Copernicus
extracted from OpenTopography.

1.

In the Menu Bar, click on Layer - Add Layer -
Add Raster Layer.

In Data Source, click on the Browse button
and navigate to the file dem_COP30.tif in the
ancillary data folder.

With this file selected, click Add, then Close. The
data you specified will now load.

In slope > 5 deg.

“ Source Type
(®) File () Protocol: HTTP(S), doud, etc.
Source

w Options

NUM_THREADS
GEOTIFF_KEYS_FLAVOR <Defauit>
GECREF_SOURCES

SPARSE_OK. <Defauit>

IGNORE_COG_LAYOUT_BREAK. | <Default>

() o&e AP

Consit GTiff river help page for detalled explanations on options

Close

Add

SENTINEL
A;Ey/{\

e

Raster dataset(s) Z:\A-Projects\Sentinel-Asia}A_Activation|2025\20250630-Nepal-Flood-00588 Training\Flood in Westemn, Nepal\Andilary data\dem_COP30.4f

Help




Post-processing
Follow Along: Eliminate pixels found

Now, we are ready to remove misclassified pixels in
the regions of steep slopes.

First, let’s calculate the slope from the DEM:
1. calculate Slope: Raster — Analysis — Slope.
In the Input Layer, select dem_COP30

Save the result to slope_COP30.tif

> W D

Click Run.

SENTINEL
A;SIIA

N
i
in sl 5d
in slope > 5 deg,.
@ Slope x
Parame ters | Log
Input layer
= dem_COP30 [EPSG:32645] -
Band number
Band 1 (Gray) >
Ratio of vertical units to horizontal
1.000000 =

Slope expressed as percent instead of degrees
Compute edges
Use ZevenbergenThorne formula instead of the Horn's one
P Advanced Parameters
Slope
D:/Pang_Thanaphel/Sentinel-Asia/2025/TesttteFlood/slope_COP30, if L <] .

v | UPEnN OUIPUL TIE arter running aigoriom

GDAL/OGR console call

gdaldem slope "Z:\\A-Projects)\Sentinel-Asial\A_Activation|\20251\20250630-Nepal-Flood-D0 588 \Training\Flood in Western, Nepal{jAndilary
data\\dem_COP30.tif" D:/Pang_Thanaphol/Sentinel-Asia/2025/Testtte Flood /slope_COP30. if -of GTiff -b 15 1.0

Cancel

Advanced ~ | |Run as Batch Process

@
&
El

Close Help

h °



Post-processing
Follow Along: Eliminate pixels found in slope > 5 deg.

Use Raster Calculator to remove regions with a slope
above 5 degrees.

1.

Click on Raster — Raster Calculator.

In the Raster Calculation Expression write:
if ("slope_ COP30@1" <5,

"ALOS2 HH_ 250705 binary2@1", 0)

In the Spatial Extent, define the extent based on
the image.

Save the result to
ALOS2 HH_250705_ binary_cl1.tif

Click OK.

SENTINEL
A;Ey/{\

e

() Raster Calculator

Raster Bands Result Layer

ALOS2_HH_240324_UTM4SN@1
ALOS2_HH_250705_binary1@1

Frasta nn-tha-fl ractar inctasd o writinn laer o dick

\2025\Testtte\Flood\ALOS2_HH_250705 binary_d 1. if

ALOS2_HH_250705_binary2@1 Output layer
ALOS2_HH_250705_binary_cl @1

ALOS2_HH_ 250705_UTM45N _calibrated1@1 Output format Geolibes
ALOS2_HH_ 250705 _calibrated filtlee3@1 Spatial Extent

IMG-HH-ALOS2600323030-250705-FEDR2.1GUD@1

dem_COP30@1 Use Selected Layer Extent
selected_areas@1
slope_COP30@1 Xmin | -185953.54450
¥ min | 3182702,40870
Resolution
Columns | 2857
Output CRS
| Add result to project
w Operators
+ = ( min IF cos
/ ) max AND
< = = abs OR tan
<= 2= = ~ sart log10

Raster Calculator Expression

if ("slope_COP30@1" <5, "ALOS2_HH_250705_binary2@1", 0)

EPSG:32645 - WG5S 84 / UTM zone 45N

X max | -102838,17000 e

¥ max | 3265074.94210

Rows | 2841

=D




Post-Processing PAYS A

Follow Along: Remove isolated pixels

(2 Majerity/Minority Filter *
We will remove small, isolated misclassified pixels or ar
noise in the binary map using a majority filter. « “_l' e
ALOS2_HH_250705_binary_d1 [EPSG:32645] M=
1. Inthe Menu Bar, click Processing = Toolbox. (I "‘
| 0.000000 [+]
2. Search for SAGA Next Gen - Raster filter > [ sare d

Major/minority filter

Filtered Grid [optional]

-
AN
=1
&
"

|D:/Pang_Thanaphol{Sentinel-Asia 2025 Testtte Flood/ALOS2_HH_240324_binary_cl2.sdat a | \:l
3. In the Grid input’ Select V| Open output file after running algorithm
ALOS2_HH_250705_binary cl1.

4, Change Kernel Type to Square and keep other
parameters as default. You may want to test with
different threshold and radius.

5. save the result to
ALOS2 HH_250705 binary_cl2.sdat

| 0% || cancel
6. Click Run R Q| —
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Post-Processing
Follow Along: Vectorize flood pixels

We will convert the flood raster to polygons.

1. CcClick on Raster — Conversion — Polygonize

(Raster to Vector)...

In the Input Layer, select
ALOS2 HH_250705 binary cl2

Save the Vectorized result to
ALOS2 HH_250705_ binary cl3.shp

Click Run.

@ Pelygonize (Raster to Vector)

Parameters Log

Input layer
5 ALOSZ_HH_240324_binary_d2 [EPSG:32645) -
Band number
Band 1
Name of the field to create
DM

Use 8-connectedness

A A Dot
Vectorized
D:/Pang_Thanaphol/Sentinel-Asia/2025/Testtte Flood /ALOS3_HH_250705_binary_d3 shp

v Open output file after running algorithm

GDAL/OGR. console call

gdal_polygonize.bat Di/Pang_Thanaphol /Sentinel-Asia 2025/ Testtte Flood fALOS2_HH_240324_binary_d2.sdat -b 1 -f "ESRI Shapefile” i/
Pang_Thanaphol/Sentinel-Asia/2025/Testtte Flood/ALOS2_HH_250705_binary_d2.shp ALOS2_HH_250705_binary_cl2 DN

Advanced ~ | |Run as Batch Process..

0% Cancel
\ Run | Close Help




Post-processing PAYSZAN

Follow Along: Remove non-water polygons

’ Q ALOS2_HH_240324_flood — Select Features x
Let’'s remove non-water polygons.

DN o] € | | Equal to (=),

1. InToolbars, activate the editing mode by
clicking the Toggle Editing # button.

2. In Toolbars., click Select Features by Value
button or click F3.

3. Inthe DN value, write 0.

4. Click Select Features, then Close.

Reset Form Flash Features | | Show in Table | | Zoom to Features Select Features |+ Close

5 In Toolbars, click Delete Selected button to
delete non-water polygons.

6. Click Toggle Editing ¢/ button again to stop the
editing, then select Save.



Post-processing PAYSZAN

Follow Along: Eliminate permanent water areas

() Data Source Manager — Raster — [m] X
First, let's open permanent water data for the area, "=
extracted from OSM. o O
Raster dataset(s) E:\Flood_Indonesia_20240315\andilary\osm_pwater. tif a ‘
1. Inthe Menu Bar, click on Layer - Add Layer - =T

Consult GTiff driver help page for detailed explanations on options
Add Vector Layer. o eos
GEOTIFF_KEYS_FLAVOR <Default>
GEOREF_SOURCES Default
SPARSE_OK <Default>

IGNORE_COG_LAYOUT BREAK | <Default>

2. InData Source, click on the Browse button
and navigate to the file
OSM_permanent_water.shp in the ancillary data
folder.

COLOR_TABLE_MULTIPLIER | <Default>

3. With this file selected, click Add, then Close. The
data you specified will now load.

Close Add Help




Post-processing PAYSZAN

Follow Along: Eliminate permanent water areas

@ Difference x
. . . ‘ Parameters | Log 1 Difference
Use Difference to eliminate permanent water areas. ot o
is algorithm extracts features from the Input
| 52 ALOS2_HH_250705_binary_d3 [EPSG:32645] Ml BN e T tires
that partially overlap feature(s) in the Qverlay
| Selected features onlv layer are split along those features’ boundary and
- H ly thy i tside the Overlay |
1. Click on Vector — Geoprocessing tool — Ovety oy o wercioned.
. [~ 05M_permanent_water [EP5G:4326] MR % | tributes are not modified, although properties
D Iffe re n Ce . Selected features only :#;;;;dag;aﬂsé E%ﬂsﬁaﬂ;;:&ﬁi?‘!m?

properties are stored as attributes, those

w Advanced Parameters attributes will have to be manually updated.

Grid size [optional]

2. Inthe Input Layer, select : ot g

ALOS2_HH_250705_binary_cl3.shp — 0

bOESOWepaIFIuod{mSSSfTraimnngumut,.'F\naINEw folder PrefALOS2_HH_250705_flood.shp | |

v | Open output file after running algarithm

3. Overlay layer, select:
OSM_permanent_water.shp

4. Save the Difference result to
ALOS2 HH_250705 flood.shp

5. Click OK.

‘ 0% | Cancel
| Advanced ~ | |Run as Batch Process. e | Run | | Close | Help |



SENTINEL

Post-processing
Final visualization for single post-disaster data

DEBRR RE%ARYL RV ; RGBS &I B-m-00- acrnrrespHs
LLAYAY 1N

Layers
. T

v [l ALOS2 HH 250705 flood

Aol
B ALOS2_ HH_250705 binary. ci3
B 0sM permanent_water
A ALOS2 HH_250705_binary. c12
W ALOS2 HH_240324_binary_cl2
Band 1

b

)

¥ slope_COP30

Band 1 (Gray)
88.76639

0
¥ ALOS2_HH_250705_binary. cl1
Band 1 (Gray)

1

0
¥ dem_COP30
Band 1 (Gray)
2,721.428955

W ALOS2_ HH_250705_binary2
Band 1 (Gray) [
1 @

$Pikbhis

0

~ [] ¥ ALOS2_HH_250705_binary!
Band 1 (Grav

Browser () | Layers




Change detection PAYS AN

e

First, let's open ALOS2 HH_ 250201 flood.shp
shapefile.

(2} Data Seurce Manager | Vector - m] x

“ Source Type

(® File () Directory () Database [ Protocol: HTTP(S), doud, etc. [/ OGC API

Encoding Automatic -
Source q

Vector Dataset(s) A-Projects\Sentinel-AsialA_Activation|2025\20250630-Nepal-Flood-00588\Training\Output \Final Wew folder\Pre|ALOS2_HH_250201_flood.shp €3 | | ... |

1. Inthe Menu Bar, click on Layer - Add Layer -
Add Vector Layer.

v Options

Constit ESRI Shapefiie driver help page for detailed explanations an options

ENCODING | |

2. In Data Source, click on the Browse button | |

DBF_DATE_LAST_LUPDATE | |

and navigate to the file ——— 5
ALOS2_HH_250201_flood.shp in the ancillary i ; }

data folder.

data you specified will now load.




Change detection

Use the Difference operation to subtract the water
area from the pre-image out of the post-image.

1.

Click on Vector — Geoprocessing tool —
Difference.

In the Input Layer, select :
ALOS2_HH_250705_flood

Overlay layer, select: ALOS2_HH_250201_flood
Save the Difference result to Nepal_Flood.shp

Click OK.

Q Difference

Parameters Log

: SENTINEL !
'J

e

* | Difference

Input layer

\ (= ALOS2_HH_250705_flood [EPSG:32645]

| || Selected features only

Overlay layer

\ () ALOS2_HH_250201_flood [EPSG:32645]

Selected features only
w Advanced Parameters

Grid size [optional]

| Not set

Difference

V| Open output file after running algorithm

)»A54a,{A_ActivahonflﬂZEEZOZEOGSONEpa\-FIood-OUSsaﬁraining,"oub:uthinaIMew folder Pre/Mepal_Flood.shp ‘ ‘ .,l

This algorithm extracts features from the Input
layer that fall outside, or partially overlap,
features in the Overlay layer, Input layer features
that partially overlap feature(s) in the Overlay
layer are split along those features' boundary and
only the portions outside the Overlay layer
features are retained.

Attributes are not modified, although properties
such as area or length of the features will be
modified by the difference operation, If such
properties are stored as attributes, those
attributes will have to be manually updated.

| Advanced ~ | |Run as Batch Process...

) ©

| Cancel

‘ Run | Close I Help




SENTINEL

Post-processing |
Final visualization for flood detection
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THANK YOU

Geoinformatics Center, Asian Institute of Technology
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