SAR Data
Analysis for
Flood Detection
and Mapping

Syams Nashrrullah
Research Specialist

Geoinformatics Center - AIT

® GIC”




Overview Aﬁﬂ\

How does Synthetic Aperture Radar (SAR) detect floods? ‘

* Water (calm) surface appears dark due to
specular reflection leading to low backscatter.

* Non-water (Land) surface appear brighter due to
the rough surface leading to higher backscatter.
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Bangladesh floods observed by ALOS-2 Level2.1
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Overview

How does Synthetic Aperture Radar (SAR) detect floods?

* The common method for flood detection and mapping is thresholding.
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Histogram of two Radarsat SAR images of the same region acquired under different incidence angles. Left:
Radarsat S2 (23- incidence angle). Right: Radarsat S7 (45- incidence angle) (Solba & Solheim, 2004)



Overview
Sentinel Asia activation in Thailand
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SENTINEL

Floods in Northern Thailand

Northern Thailand, particularly Chiang Rai
Province, is experiencing significant
flooding due to continuous heavy rainfall
intensified by Typhoon Yagi.

® Occurrence Date (UTC): 10 Sep. 2024

¢ SA activation Date(UTC): 12 Sep. 2024

® Requester: Geo-Informatics and Space
Technology Development Agency
(GISTDA)

Note: The International Disaster Charter
(IDC) was also activated for this event via
another mechanism.
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Overview Aﬁ"A

Data and Software ‘

In this exercise, you will work with SNAP software to perform pre-processing
from a pair of Sentinel-1 data. QGIS will be used to identify flood pixels, clean the
output, and visualize the map.

Data:

e Sentinel-1 GRDH on 15 Sept. 2024 (Post-flood):
S1A_IW_GRDH_1SDV_20240915T231601_20240915T231626_055682_06CCBA_08DA.SAFE
S1A_IW_GRDH_1SDV_20240915T231626_20240915T231651_055682_06CCBA_F73A.SAFE

e Sentinel-1 GRDH on 21 Sept. 2023 (Pre-flood):

S1A IW_GRDH_1SDV_20230921T231605_20230921T231630_050432_0612B3_4935.SAFE
S1A IW_GRDH_1SDV_20230921T231630_20230921T231655_050432_0612B3_053E.SAFE



Data Pre-processing

Open SNAP software
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Data Pre-processing Aﬁ”f\

Open Sentinel-1 Data (post-flood image) -

First, let's open Sentinel-1 B8 sNAP - Open Product X
Ima‘ges durlng the fIOOdS Look In: | B9 S1_PostFlood_20240915 ~ & g RS

The area of interest is — — S— S
S1A_IW_GRDH_1SDV_20240915T231601_20240915T231626_055682_ 06CCBA_08DA.SAFE.zip Advanced
covered by fwo scenes, so we S1A_IW_GRDH_15DV_20240915T231626_20240915T231651_055682_D6CCBA_F73A.SAFE.zip

will open both images here.

Edit View Analysis L

=| Open Product...

Recpen Product >
L‘H Product Library if File Marme: 5_055682_06CCBA_DSDASAFE.zip" "51A_IW_GRDH_15DV_20240915T231626_20240915T231651_055682_06CCBA_F73A.SAFEzip”

a Files of Type: | All Files w

1. Inthe Main Menu, go to e Cancel
File — Open Product...

2. Browse to the location of the data. Then select both files of Sentinel-1 data. Each
file refers to a different acquisition date.
3. Click Open



Data Pre-processing PAYS AN

Explore the Sentinel-1 Data ‘

1. The opened products will appear in the Product Explorer window. Click >to expand the contents of the product [1],
then expand the Bands folder and double-click on the Intensity V'V band to visualize it. You can also open other
folders, to check the metadata and other info.

B snap - o X
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q-

exXm  r@ass\vE9OR =

- @ (1) Intensity WV X vO R
DV_20240915T231601_20240915T231626_055682_06CCBA_08DA > i Y A '

@ Amplitude W
@ intensity_wW
@ Amplitude VH
@ Intensity_ VH
& [2)S1A_IW_GRDH_1SDV_20240915T231626_20240915T231651055682_ 06CCBA_FT3A

» avigation - [1] Intensity W Colour Manipulation - [1] Inten... Uncertainty Visualisation |~ World View

2. Check the World View window at the bottom left, to make sure the images are in
the correct area.

Off Globe.




Data Pre-processing A@.’%\
Open Graph Builder

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).

. B8 Graph Builder ® g o
LGl Window  Help _ he oo 2. The Graph Builder window
Metadata ¥ : will show up.
Attach Pixel Geo-Ceding... a o
| Detach Pixel Geo-Coding... | In the beginning, the graph has
1 |
— : only two operators: Read (to
*- GraphBuilder | [wrne ] . c
i Right click here to add an operator read the |nput) and erte (to

%8¢ Batch Processing

, write the output). We will create
‘ a step-by-step workflow to apply
| identical pre-processing steps to
I both of our scenes.
|

A
Read  Write
Source Product

Name:

Manage External Tools
Plugins
Options

Remote execution

[1] STA_IW_GRDH_15DV_20240815T231601_20240915T231626_055682_06CCBA_DSDA |

1. Inthe Main Menu, open
Tools — GraphBuilder

Data Format: Any Format ~

[ Load %\; Clear | [ Note & swve | (@) Help [ Run




Data Pre-processing PAYS AN

Update the orbit metadata N

* 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 Pre-processing PAYS AN

Update the orbit metadata -

Add B input-Output > ia':::j"“’ “| 4. Anew operator
_ Connect Graph _ ""a' o rectangle appeared in
aaar > — oregls ratuon
. Raster > | [LJENVISATASAR > our graph.
@ Tools > | [ Geometric > 5. Now connect the new
i Vector » | L Interferometric > ° App|y-0rblt-|:l| e
SRSIESE I e [wee_| operator with the
. Radiometric >
wul SAR Applications > Read Operator by
(0 SAR Utilities > clicking to the right
. Sentinel-1 TOPS > side of the Read
S SRIEIIE operator and dragging
. Speckle Filtering >
e the red arrow tC.)W&.I‘dS
Read Write Apply-Orbit-File e the Apply-orblt-FIIe
- - rbit State Vectors: | Sentinel Precise {Auto Downloa v Operator
3. To add the operator right-click the —— e . Ty p——
white space between the existing Do not fail if new orbit file s not found also appeared below
operators and go to _Adgl — the graph.
Radar — Apply-Orbit-File
Graph is incomplete
Load %‘/ Clear @ MNote & Save @ Help |> Run




Data Pre-processing PAYS AN

Remove the thermal noise

« Thermal noise in SAR imagery is the background energy that is generated
by the receiver itself.

» |t skews the radar reflectivity to towards higher values and hampers the
precision of radar reflectivity estimates.

« Level-1 products provide a noise LUT for each measurement dataset,
provided in linear power, which can be used to remove the noise from the
product.



Data Pre-processing
Remove the thermal noise

Add

Connect Graph

e Input-Output >

. Optical >
... Raster >
wul Tools >
wul Vector >

>
o ENVISATASAR >
. Geometric >
.. Interferometric >

>

.. Polarimetric

™ Radiometric

. SAR Applications >
o SAR Utilities >
. Sentinel-1TOPS >
. Soil Moisture >
.. Speckle Filtering >

4 Calibration

i Multiternporal-Compositing
4 RemoveAntennaPattern

% Terrain-Flattening

#¥ ThermalNoiseRemoval

“wr Apply-Orbit-File

7. Right-clicking the white space somewhere
and go to to Add — Radar — Radiometric
— ThermalNoiseRemoval

SENTINEL

E Graph Builder

File Graphs

| Read HApph—Brhﬂ—Fil= |>—)|u'[h=rmlllluil=lhmml|

==

AN

Read Write  Apply-Orbit-File  ThermalMoiseRemoval

Polarisations:
| Remove Thermal Moise Output Noise

Re-Introduce Thermal Noise

Graph is incomplete

Load %\; Clear @ Note @" Save

@ Help

A new operator rectangle
appeared in our graph.
Connect the new operator
with the Apply-Orbit-File
operator.

D Run




Data Pre-processing PAYS AN

Remove GRD border noise -

 The Sentinel-1 GRD (ground range detected) Level-1 product has noise
artifacts at the image borders, which are quite consistent at both the left
and right sides of the satellite’s cross-track and at the start and end of the
data take-along track.

« The Sentinel-1 border noise troubles the creation of a clean and consistent
time series of backscatter.

« These processing steps are mainly the azimuth and /range compression
and the sampling start time changes handling that is necessary to
compensate for the change of earth curvature.



SENTINEL

Data Pre-processing
Remove GRD Border Noise

Add 8 Input-Output > B8 Graph Builder X
Connect Graph ... Optical > File Graphs
L. Coregistration >
.. Raster » | L ENVISATASAR >
ke Tools > | L Geometric >
ol Vector > | L Interferometric >
. Polarimetric > @
. Radiometric >
. SAR Applications > ‘ Read }—>}Apply—ﬂrhﬂ-File |»—>}T..=. GRD-B, H:r-llnil:l
3

' —{
L SAR Utilities
L R E RN ¢ EAP-Phase-Correction @ @
i GRD-Post

e Soil Maisture >

.l Speckle Filtering > # Remove-GRD-Border-Noise
4 Apply-Orbit-File i SliceAssembly E'
% TOPSAR-Deburst
4 TOPSAR-DerampDemod
4 TOPSAR-Merge
fur TOPSAR-5plit AN
Read Write  Apply-Orbit-File ThermalNoiseRemoval Remove-GRD-Border-Moise

eGica e = 11.A new operator rectangle
10. Right-clicking the white space somewhere - 0'5 appeared in our graph.
and go to Add — Radar — Sentinel-1 12.Connect the new operator
TOPS — Remove-GRD-Border-Noise with the

ThermalNoiseRemoval
Graph is incomplete

Load %,‘, Clear @ MNote @ Save @ Help D Run




Data Pre-processing PAYS AN

Calibration

« Typical SAR data processing, which produces level-1 images, does not
include radiometric corrections and significant radiometric bias remains.

« The radiometric correction is necessary for the pixel values to truly
represent the radar backscatter of the reflecting surface and therefore for
comparison of SAR images acquired with different sensors or acquired
from the same sensor but at different times, in different modes, or
processed by different processors.



Data Pre-processing

Calibration

Connect Graph . Optical >
L. Coregistration >
.| Raster > | Ll ENVISATASAR >
L Tools > | Ll Geometric >
e Vector > | L Interferometric >
. Polarimetric >

L. SAR Applications >
L. 5AR Utilities >
L Sentinel-1TOPS >
o Soil Moisture >
.. Speckle Filtering >
' Apply-Orbit-File

i Multitemporal-Compaositing
4 RemovelntennaPattern
4 Terrain-Flattening

4 ThermalMoiseRemoval

13.Right-clicking the white space somewhere
and go to Add — Radar — Radiometric —

Calibration
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E Graph Builder

File Graphs

‘ Read }—>}ﬁpply—ﬂrhﬂ-File |»—>}T..=.

GRD-Border-Noise |

|,_>}n

e
Read Write  Apply-Orbit-File ThermalNoiseRemoval
Polarisations: VH

ENVISAT Auxiliary File: Product Auriliary File
Save as complex output

| Qutput sigmal band

Qutput gammal band
Output betal band
Load %,‘, Clear @ Note @ Save

Remove-GRD-Border-MNoise

@

Calibration

14.A new operator rectangle
appeared in our graph.
15.Connect the new operator with
both the Remove-GRD-Border-
Noise and Write operators.
16.Save the workflow to
S1 Preprocessing_1.xml

17.Close the Graph Builder window.



Data Pre-processing PAYS AN

Batch processing ‘

JLLEN Window  Help P& Batch Processing >
Metadata » I File Graphs
Attach Pixel Geo-Coding...
B I/ Parameters
| Detach Pixel Geo-Coding..
] ;’C GraphBuilder File Mame Type Acquisition Track Orbit P
e - S1A_IW_GRDH_15DV_20240.. GRD 135ep2024 135 55682 ?},
-+ Batch Processing
S1A_IW_GRDH_15DV_20240.. GRD 135ep2024 135 55682 -
Manage External Tools ﬁ e
Plugins @
Options @
Remote execution Q
3
==
1. Inthe Main Menu, b )
open the Batch & Products
PI‘OCGSSIng t00| Run remaote Load Graph Run Close Help

(Tools — Batch
Processing).

2. We will add both opened products by clicking Add Opened in the
upper right (the second icon from the top) and then clicking Refresh
(the second icon from the bottom).



Data Pre-processing PAYS AN

Batch processing ‘

E Batch Processing : 51_Preprocessing_laml x
Graphs
File Graphs
Load Graph °
_ 1/Q Parameters Apply-Orbit-File ThermalMeiseRemoval Remove-GRD-Berder-Noise Calibration Write
Save Graph —_—
| File Name Type Acquisition Track Orbit o
View Graph HML S1A_IW_GRDH_1SDV_2024091... GRD 155ep2024 133 55682 ?},
S1A_IW_GRDH_1SDV_2024091... GRD 155ep2024 133 55682 -
: &
3. Inthe Batch Processing +
window, click File — Load Graph ¥
and navigate to our saved graph e
(S1_Preprocessing_1.xml) and =
open it. %
2 Products
Run remote Lead Graph Run Close Help

4. We see that new tabs have appeared at the top of the
Batch Processing window corresponding to our
operators. We will change the parameter of each
operator in the next steps.



Data Pre-processing

SENTINEL

E Batch Processing : 51_Preprocessing_l.xml * E Batch Processing : 51_Preprocessing_1xml *
File Graphs

I/Q Parameters  Apply-Orhit-File  ThermalMoiseRemoval Remove-GRD-Border-Noise Calibration Write

Orbit State Vectors:  Sentinel Precize (Auto Download)

File Graphs

1/ Parameters Apply-Orbit-File ThermalNoiseRemoval Remove-GRD-Border-Moise Calibraticn Write

— Polarisations: VH
w
Pol ial D : 3
olynomial Hegres | Remowve Thermal Noise Output Moise
Do not fail if new orbit file is not found Re-Introduce Thermal Noise
Run remote Load Graph Run Close Help Run remote Load Graph Run Close Help

5. Inthe Apply-Orbit-File tab, accept the default settings.

6. Inthe ThermalNoiseRemoval tab select \V\/ polarization

and make sure that the “Remove Thermal Noise” option
is selected.




Data Pre-processing
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E Batch Processing : 51_Preprocessing_lxml X E Batch Processing : 51_Preprocessing_l.xml X
File Graphs File Graphs

I/0 Parameters Apply-Orbit-File ThermalNoiseRemoval Remove-GRD-Border-Moise Calibration Write

Polarisations: w
Border margin limit [pixelsl: 5pp
Threshold: 0.5

Run remote

Load Graph Close Help

1/ Parameters Apply-Orbit-File ThermalNoiseRemoval Remove-GRD-Border-Moise Calibraticn Write

Polarisations: vy
ENVISAT Auxiliary File: Product Auxiliary File
Save as complex output

["] Output sigma0 band

Cutput gammal band e
| Qutput betal band

Run remote Load Graph Run Close Help

7. Inthe Remove-GRD-Border-Noise tab, make sure the
V'V polarization is selected and accept other default
settings.

8. Inthe Calibration tab, make sure the V'V polarization is
selected and select the "Output betaO band” option. The
betaO is required for another processing step (Terrain
Flattening).




Data Pre-processing
Batch processing

E Batch Processing : 51_Preprocessing_1.xml
File Graphs

I/0 Parameters  Apply-Orbit-File  ThermalNeiseRemoval

Target Product

Run remote

Remove-GRD-Border-MNoise Calibration Write

Mame:
S1A_IW_GRDH_15DV_20240915T231601_20240915T231626_035682_06CCBA_DSDA_Orb_MNF_Cal o
Save as:| BEAM-DIMAP A4
Directory:

DMO3_SENTINEL ASIAVPTM TRAINING\ST_PostFlood_20240915

Load Graph Close Help

9. Inthe Write tab, define your output name and directory.

10.Click Run. It will take a few seconds or minutes to complete the process.

You should have 2 new products in the Product Explorer window. Close the Batch Processing window.

ESENTINELg
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Data Pre-processing Agt\
Open Graph Builder again

|5I|:|=A::emhl_v H Subset HSpe:kle Filter HMumlonk I.—>|Terrlln Flattening )>—)|Terrmn Correction H Write |

GG Window  Help -/
Metadata > m

Attach Pixel Geo-Coding. | 2. First, we need to delete the Write operator. Right click on it and select “Delete”. Then we
| Detach Pixel Geo-Coding 0 need to add a second Read operator. Right-click in the white space and go to Add — Input-
T o il add the.

i 3. We will add the SliceAssembly operator by going to Add — Radar — Coregistration — Add
, — Radar — Sentinel-1 TOPS — SliceAssembly and connect both Read operators to it.
Manage Extemnal Tools ‘ 4. Next, we will add the Subset operator (Add — Raster — Geometric — Subset) and connect
|
|

%8¢ Batch Processing

Plugins the SliceAssembly operator to it.
Options 5. Add the Speckle-Filter operator (Add — Radar — Speckle Filtering — Speckle-Filter) and
Remote execution connect the Subset operator to it.
— 6. (Optional) Add the Multilook operator (Add — Radar — SAR Utilities — Multilook) and
connect the Subset operator to it.
1. In the Main Menu, go to 7. Add the Terrain-Flattening operator (Add — Radar — Radiometric — Terrain-Flattening)
Tools — GraphBuilder and connect the Speckle-Filter operator to it.

8. Add the Terrain-Correction operator (Add — Radar — Geometric — Terrain Correction —
Terrain-Correction) and connect the Terrain Flattening operator to it.

9. Lastly, we will add the Write operator (Add — Input-Output — Write) and connect the
Terrain-Correction operator to it to save the final product



Data Pre-processing PAYS AN

Read data ‘

Read Read(2] Shcefssemnbly Subset Speckle-Filter Terrain-Flattening Terrain-Correction Write

Source Product

Mame:
[3] S1A_IW_GRDH_15DV_20240815T231601_20240913T231626_055682_06CCBA_03DA_Orb_NR_Cal e
Data Format: Any Format e

Advanced options o

Read Read(2) Slicefssembly Subset Speckle-Filter Terrain-Flattening Terrain-Correction Write

Source Product

Marne:
[4] S1A_IW_GRDH_15DV_20240G15T231626_20240915T231651_055682_06CCBA_F73A_Orb_MR_Cal w
Data Format: Any Format e

Advanced options

9. First, let's go to the first Read tab and make sure that the pre-processed product [3] from the first
scene is selected as the Source product. Then go to the Read(2) tab and set the pre-processed
product [4] from the second scene as the Source product.



Data Pre-processing PAYS AN

Slice assembly -

Read Read(2) Slicefssembly Subset Speckle-Filter  Terrain-Flattening Terrain-Correction Write

Polarisations: W

10. Goto the SliceAssembly tab and make sure the \/\ polarization is selected

« To avoid distributing huge unwieldy products to end users, the Sentinel-1 data are segmented into 'slices' of defined
length along a track. Product slices make the data more manageable for users and enable the ground segment to
process slice data in parallel.

» Sliced products may be seamlessly combined, including the metadata, into an assembled product. Product

assembly follows specific rules for including, merging and concatenating the various components of the slice
products.



Data Pre-processing PAYS AN

Subset image ‘

Read Read(2) Slicefssemnbly Subset Speckle-Filter Terrain-Flattening Terrain-Correction Write

Source Bands: Betal WV

+| Copy Metadata

®) Pixel Coordinates Geographic Coordinates

Reference band: Betal WV

X 1000 : 8000
Width: 10000 height: 17000
Sub-sampling X: 1 | 2 Sub-sampling Y: 1 6

Since our Area of Interest (AOI) is less and there is no need to process the whole assembled image, we start with
sub-setting the scene to a more manageable size. This will reduce the processing time in further steps and is
recommended when the analysis is focused only on a specific area and not on the complete scene.

11.Go to the Subset tab and at “Pixel Coordinates” set:
X = 1000 Y = 8000
Width = 1000 Height = 17000



Data Pre-processing Aﬁ.{#\
Speckle filter

Read Read(Z) Slicefssemnbly Subset Speckle-Filter  Terrain-Flattening Terrain-Correction Write

Betal VY

Source Bands:

Filter: Refined Lee o

12. Goto the Speckle-Filter tab and select Refined Lee filter method. You can try other available
filters if you'd like.

*+ SAR images have inherent salt and pepper like texturing called speckles which degrade the quality of the
image and make interpretation of features more difficult.

*  Speckles are caused by random constructive and destructive interference of the de-phased but coherent return
waves scattered by the elementary scatters within each resolution cell.

*  Speckle noise reduction can be applied either by spatial filtering or multilook processing. The operator supports
several speckle filters for handling speckle noise of different distributions (Gaussian, multiplicative or Gamma),
including Boxcar (mean), Median, Frost, Lee, Refined Lee, Gamma-MAP, Lee Sigma, IDAN.



Data Pre-processing Agt\
(Optional) Multi-look

Read Read(2) Slicefssemnbly Subset Speckle-Filter Multilook  Terrain-Flattening Terrain-Correction Write

Source Bands: Betal Vv

| GR Square Pixel Independent Looks
Mumber of Range Looks: | 3

Mumber of Azimuth Looks: 3
Mean GR Square Pixel: 0.0

| Qutput Intensity

12. Goto the Speckle-Filter tab and change the Number of Range Looks to 3.

»  Multi-look processing can also reduce the inherent speckled appearance, thus improving the image
interpretability. It can be produced by space-domain averaging of a single look image or by frequency-domain
method using the sub-spectral band width.

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



Data Pre-processing PAYS AN

Terrain flattening

» Terrain variations affect not only the position of a target on the Earth's surface, but also the brightness
of the radar return. Without treatment, the radiometric biases caused by terrain variations are
introduced into the coherency and covariance matrices.

» This operator removes the radiometric variability associated with topography using the Radiometric
Terrain Correction algorithm.

* Inthe RTC algorithm, the radiometric effect is simulated using a digital elevation model (DEM) of the
imaged area. It is therefore required that the DEM resolution must be higher than the image
resolution. In case that the DEM resolution is lower than the image resolution, users have two options:
1) Oversample the DEM to higher resolution, 2) Multilook the source image to lower resolution

* The input to this operator should be calibrated betaO. The output of this operator is terrain flattened
gammao.



SENTINEL

Data Pre-processing
Terrain flattening

Read Read(2) Slicefssemnbly Subset Speckle-Filter Terrain-Flattening Terrain-Correction Write

Source Bands: Betad WV
Digital Elevation Model: SRTM 15ec HGT (Auto Download) v
DEM Resampling Method: BILINEAR_INTERPOLATION v
External DEM Apply EGM Output Terrain Flattened Gammal
Output Simulated Image Output Terrain Flattened Sigmal

+'| Mask out areas without elevation

Additional Overlap Percentage[0,1]: 1
Oversampling Multiple: 10

13. Goto the Terrain-Flattening tab and accept the default settings.



Data Pre-processing
Terrain correction

Terrain-Flattening

Terrain-Correction Write

!SENTINELg
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Read Read(2) SliceAssembly Subset Speckle-Filter

Source Bands:

Digital Elevation Model:

DEM Resampling Method:

Image Resampling Method:

Source GR Pixel Spacings (azx rg):

Pixel Spacing (m):

Pixel Spacing (deg):

Map Projection:

/| Mask out areas without elevation
OQutput bands for:
| Selected source band

Incidence angle from ellipseid

Layover Shadow Mask

Apply radiometric nermalization

Save Sigmal band

14. Go to the Terrain-Correction tab. In the Digital Elevation
Model, select SRTM 1Sec HGT (Auto Download).
15. In the Map Projection, select projection UTM/\WGS 84

Gammal_VV

SRTM 15ec HGT (Auto Download) v

BILINEAR_INTERPOLATION

BILINEAR_INTERPOLATION
10.0(m) x 10.0(m)

10.0]

8.983152841195215E-5
UTM Zone 47 / World Geodetic Systermn 1584

Qutput complex data

DEM Latitude & Longitude

Local incidence angle Projected local incidence angle

Use projected local incidence angle from DEM

(Automatic) and click OK.

[#4 Map Projection X

Coordinate Reference System (CRS)
&) Custom CRS @
Geodetic datum: | World Geodetic System 1984
Projection: UTM / WGS 84 (Automatic) ~
Projection Parameters...

Predefined CRS Select...

Cancel Help

* 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.




Data Pre-processing
Write output and Run the Graph Builder

Read Read(2) SliceAssembly Subset Speckle-Filter  Terrain-Flattening Terrain-Correction Write

Target Product

MName:
Subset_S1A_IW_GRDH_15DV_20240915T231601_20240015T231651_035682_06CCBA_08DA_Orb_MR_Cal_Asm_Spk_TF_TC
Save as: BEAM-DIMAP ~
Directory:
D:03_SEMTIMEL ASIAJPTM TRAINING\S1_PostFlood_20240%1 5|

Load % Clear @ Mote &‘ Save @ Help [\)’ Run Q

16.Go to the Write tab and define your output directory.
17.Now that all settings are completed. Run the Graph Builder.

ESENTINELg
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Data Pre-processing
Visualize the output

[ [5] Gamma0_WV - Subset_S1A_IW_GRDH_1SDV_20240915T231601_20240915T231651_055682_06CCBA_08DA_Orb_NR_Cal_Asm_Spk_TF_TC - D:\03_SENTINEL ASIA\Training_JPTM2024_AIT\Data\S1_PostFlood_20240915\Subset_S1A_IW_GRDH_1SDV_20240915T231601_20240915T231651_055682_06CCB

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
g P g Weld r
Teee AASENY B

Product Explorer X | Pixel Info — [ Intensity W x
& [1] S1A_IW_GRDH_1SDV_20240915T231601_20240915T231626_(
2] S1A_IW_GRDH_1SDV_20240915T231626_20240915T231651_(
3] S1A_IW_GRDH_1SDV_20240915T231601_20240915T231626_(
4] S1A_IW_GRDH_1SDV_20240915T231626_20240915T231651_(
& [5] Subset_STA_IW_GRDH_1SDV_20240915T231601_20240915T2
3 Metadata
@2 Vector Data
& Bands
B Gamma0 W
[ Gamma0_W_db

Kreiqr pnpoig

3

z
Fy

3

H

&

2

saeuepy ysep B

Navigation - [... Colour Manip...Uncertainty V... World View

Zoom -- Level -- Pixel Spacing: -- m - m




Data Pre-processing

Convert to decibel

Product Explorer = Pixel Info

& [1]51A_IW_GRDH_1SDV_20240915T231601_20240915T231626_(
= [2]51A_W_GRDH_15DV_20240915T231626_20240915T231651
S [3]51A_IW_GRDH_15DV_20240915T231601_20240015T231626,_(
S [4]S1A_IW_GRDH_15DV_20240915T231626_20240915T231651
& [5] Subset_S1A_IW_GRDH_1SDV_20240915T231601_20240915Tz

1.

1 Metadata
3 Vector Data

23 Bands 0
@ Gammal_Vy

In the Product Explored,
open the output band
folder, then right-click on
the Gamma0O VV band.
Select Linear to/from dB.

Accept the pop-up window

to confirm the conversion
to a new virtual band.

Add Elevation Band

Band Maths...

Convert Band

Filtered Band... e
Linear to/from dB

Export Transect Pixels

Open Image Window
Add Land Cover Band

Cut Ctrl-X
Copy Ctrl-C

| Paste Ctrl-V I
Delete Delete
Properties

Product Explorer = Pixel Info

& [1] S1A_IW_GRDH_15DV_20240915T231601_2024
& [2] S1A_IW_GRDH_15DV_20240915T231626_2024
& [3] S1A_IW_GRDH_1SDV_20240015T231601_2024
& [4] S1A_IW_GRDH_15DV_20240915T231626_2024

Band Maths...
Add Elevation Band

¥ Group Nodes by Type

Add Land Cover Band

Open RGE Image Window
Open H5V Image Window

Close Product
Close All Products

Close Other Produra
Save Product

Save Product As...

& [5] Subset_S1A_IW_GRDH_15DV_20240915T231601_20240015T:

[ Metadata
3 Vector Data
3 Bands
Bl Garmmad vv

¥ Gammal VW _db

O

3. The converted
Gamma0O_ VvV _db band will be
saved on the band folder.

4. Right-click on this new band,
then select Convert Band to
convert the virtual band to
image.

5. Last, right-click on the [5]
folder, and select Save Product

Propagate Uncertainty...
Add Elevation Band

Band Maths... °
Convert Band

Filtered Band...

Linear to/from dB
Export Transect Pixels

Open Image Window
Add Land Cover Band

Cut Ctrl-X
Copy Ctrl-C
Paste Ctrl-V
Delete Delete

Properties
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Data Pre-processing 24
Visualize the new output

[ (5] Gamma0_VV_db - Subset_S1A_IW_GRDH_15DV_20240915T231601_20240915T231651_055682_06CCBA_08DA_Orb_NR_Cal_Asm_Spk_TF_TC - D:\03_SENTINEL ASIA\Training_JPTM2024_AIT\Data\S1_PostFlood_20240915\Subset_S1A_IW_GRDH_1SDV_20240915T231601_20240915T231651_055682_06 T
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- s
1 3 8 ccP gm oo O GeP 2 N NN Lo,

a% LREACe B AN YEYeR 2 « MEED

Product Explorer X | Pixel Info — [ Olintensity W x [ [5] Gamma0 WV * [ [5] Gamma0_W_db * v o R
= L chibiabinliall by
& [1] S1A_IW_GRDH_15DV_20240915T231601_20240915T231626. 3
& [2] S1A_IW_GRDH_1SDV_20240915T231626_20240915T231651_( £
& [3] S1A_IW_GRDH_1SDV_20240915T231601_20240915T231626_( =

g

& [4] S1A_IW_GRDH_1SDV_20240915T231626_20240915T231651_(
& [5] Subset_STA IW_GRDH_1SDV_20240915T231601_20240915T2
@ Metadata

@2 Vector Data s
& Bands g
B Gamma0 W 3
[ Gamma0_W_db §
2

[—

Navigation - [... Colour Manip...Uncertainty V... World View X | _

X 200Y 712 Lat 20°36'03" N Lon 99°26'51" E Zoom 1:242.0 Level 4 Pixel Spacing: 10m 10 m



Data Pre-processing
Repeat the same processing workflow for Pre-flood images

E [5] Gamma0_VV_db - Subset_S1A_IW_GRDH_1SDV_20240915T231601_20240915T231651_055682_06CCBA_08DA_Orb_Cal_Asm_Spk_TF_TC - D:\03_SENTINEL ASIA\Training_JPTM2024_AIT\Data\S1_PreFl

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
L o D m @ D GCcP N B 7
a® g See rge AN YRR 2

Product Explorer X | Pixel Info [ (5] Gamma0_W_db
[1] S1A_IW_GRDH_15DV_202
& [2] S1A_IW_GRDH_1SDV_2!
& [3]S1A_IW_GRDH_1SDV_2!

& [5] Subset_STA_IW_GRDH_1SDV_20240915T231601_20240915T2
3 Metadata
@2 Vector Data
Q) Bands
B Gamma0 WV

Navigation - [... Colour Manip...Uncertainty V... World View

20230921\Subset_S1A_IW_GRDH_1SDV_20240915T231601_20240915T231651_055682_06CCBA

SENTINEL

Kieiqry pnpoig

sabeuepy ke ()

sabeue ey



Data Pre-processing Aﬁ"A

Defining a threshold value (1) -

productEcpiorentl] < v ~ |

Next, we will separate water and non-water pixels.

I=| Position
. . . | -X 1934 pixel
We have to define a threshold value in which we macey 1718 el
1 Longitud 99°58'59" Ed
assume that the pixels whose values are below Longitude 20°11+39" i deore
the threshold belong to the water area, and those Map-X 602714. 758841685 m
Map-Y 2233584.0965341018 m
that are above that threshold belong to the non- 5 Time O
= Bands
Water area. GammaO_VV_db -15.24466 intensity_db
Tie-Point Grids
. Flags
We can manually inspect the threshold value by

visually checking the image.

1. Inthe Main Menu, go to View = Tool
Windows - Pixel Info. Snap to selected pin

2. Hover over the image and check the value in
the Pixel Info window



Data Pre-processing Aﬁ"A

Defining a threshold value (2) -

We can also calculate a hiStOgram to define the w
Histogram for Gamma0_VV_db 2l | »

value. Ideally, a threshold can be defined when

700,000 |
(") Use ROI ma...

the histogram is a bimodal distribution containing 00000 | =
two peaks separated by a valley. § s00000] e gE
P :gg:ggz | Log10 scaled bins
. . E 350,000 | X-Axis
1. Inthe Main Menu, go to Analysis = g oo,  Auto minfmax
. & 200,000 | Min: -53.6841
Histogram. 150000 Max: 234511
~ 50'002 1 T . I i Log10 scaled
2. Click Refresh B+ to calculate the histogram Y Gammao W db nintensity a6 &S ©

See that the distribution does not really look like a
bimodal one. This is because the full image
contains much larger non-water than water areas.



Data Pre-processing
Defining a threshold value (3)

Let’s create a group of polygons to get the
distribution that balances water and non-water
areas.

1. Inthe Main Menu, go to Vector = New vector
Data Container. Give a name aol to the new
container and click OK.

2. Zoom inthe Gamma0_VV_db image and
create several polygons using the Drawing
tools 1 % @ inthe Tool Bars.

! SENTINEL !
.J

“aid

O [ ] New Vector Data Container

Name: aoi

Description:

- Cancel Help

s& os e X9 B 2

x |_Pixelinfo | (@ (5] Gamma0_W_db.
@ (1] SIA_LW_GRDH_15DV_: . 5723
'8 (2] SIALW_GRDH_15DV_202409157231626_20240915723:
W (3] SIALW_GRDH_1SDV_202409157231601_20240915723 )
g 1_1SDV_202409157231626_20240915723
{_GRDH_15DV_202409157231601_202409|

Navigation -... | Colour Ma... x |UncertaintyV...| Woridview | ]
Editor:  Basic O Sliders -

Pixel Spacing: -~ m -- m




Data Pre-processing Aﬁ"A

Defining a threshold value (4) -

Now, we calculate the histogram based on the aoi.

Histogram for GammaO_VV_db <h a
2,400
1 7 2,200 Use ROI ma...
1. Inthe Main Menu, go to Analysis = - ol =
H 0 1,800
H IStogl’am . % 1,600 #Bins: 512
* 1,400 Log10 scaled bins
. g L0 X-Axis
2. Checklist the Use ROI mask. § 1000 @ Aty
g :22 Min: -28.8032
. ﬂ . 400 Max: 12.6808
3. Click Refresh ™ to calculate the histogram 200 Loo10 seaed
’ 30 25 20 A -10 5 0 5 10
Gammja0_VV_db in intensity_db @W tBE ©

We now have the bimodal distribution. Estimate
the value for the valley that we can choose as our
threshold to create the binary images for the water
and non-water areas.

Threshold value



Data Processing in QGIS
Open QGIS Software

G Untitled Project — QGIS

Project Edit View Layer Settings Plugins Vecter Raster

NEB RN (O

LA AYAY 1"

By B - 7 S S o

Browser
Lev#He

- Favorites
Spatial Bookmarks

CARR

» [ DA (New Volume)

» [ B (New Yolume)

b [[7 G\ (Seagate Backup Plus Drive)
& GeoPackage

£ Spatialite
W Postgresal
il SAP HANA
Layers
« @ ® T £ 3= )
trl+K)

f@&@g e P

Database Web Mesh Progessing ﬂepg
- =P SR @ z

(q@
0 i '\12 2| px
o . - RS- I LG LG g (0

BE

(=[]

,E‘-“_

o @ B -

Y e®

=]

inate | 0.872%, 1.037° |98 Scale|1:1159390 ~ | @ Magnifier | 100% |2] Rotation [0.0°

|2] v/ render

=,

@Epssqzzse

arODdE

! SENTINEL 1
.J

“aid

Open QGIS Desktop in your
laptop/PC: & QGIS Desktop
You will have a new, blank map.

Menu Bar

Toolbars

Layers List / Browser Panel
Map View

Status Bar



Data Processing in QGIS JAYS AN

Open the pre-processed Sentinel-1 data

1. Inthe Menu Bar, click on Layer = Add Layer
- Add Raster Layer.

2. In Data Source, click on the Browse button
and navigate to the file
\Subset S1A IW_GRDH _1SDV 20240915T
231601 20240915T231651 055682 06CCB
A 08DA Orb NR Cal Asm Spk ML TF. T
C.data\GammaO_VV_db.img in the data
folder.

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




Data Processing in QGIS Aﬁ"A

Rename the raster image

The images name for post-flood and pre-flood
images are identical. To avoid confusion, we will
rename the image by including the date.

Layer name |Gamma0_W¥_db_20240915| |

Q@ Layer Properties - Gammal_VV_db_2024 — Source a
G

w Assigned Coordinate Reference System (CRS)

% | UTM Zone 47 / World Geodetic System 1984 = ||%‘
® =

jng this option does not modify the original data source or perform any reprojection of the raster layer. Rather, it can be
override the layer's CRS within this project if it could not be detected or has been incorrectly detected.

o

cessing " Warp (repraject)” tool should be used to reproject a raster source and permanently change the data source's CRS.

w Layer Source

H &

|GROM_15DV_202409157231601_20240915T231651_055682_06CCBA_DADA_Orb_NR_Cal_Asm_Spk_ML_TF_TC.data\Gamma0_vV_db.img € | | . |

1. Right-click the raster image, then go to Layer
Properties and switch to the Source

2. Rename to Gamma0 VV_dB_20240915.

&,
LU
-
an
E
.
™
-
B

3. Click OK.

I
ot

syle <) ok | cacel || appy || Hep |




Data Processing in QGIS Aﬁ"A

Creating a binary map bases on a threshold value

() Raster Calculator *

We Wl ” use thlS threShO Id Val ue: - 15 d B . Gammal_VV_db_20240815@1 Create an-the-fly raster instead of writing layer to disk e

water_20240915@1
Outputlayer  [M2024_ATT\Outputiwater_20240915. tif
Outputfmmat GeoTIFF
. SpaﬁalExtent
1. Click on Raster — Raster Calculator. T —
Xmin | 544679.75884 = Xmax  677099.75384

¥ min | 2095749.09653 = ¥ max | 2285139.09653 =

2. Inthe Raster Calculation Expression write: ——
"GammaO_VV_db_20240915@1" < - 15 R R

Output CRS EPSG:32647 - WGS 84 [ UTM zone 43 = & %

| Add result to project

3. Save the result to water 20240915 tif

w Operators
. + = ( min IF cos acos
4- CIICk OK- - ! ) max AND sin asin
< > = abs OR tal tal

sqrt log10 In

<= >= 1= ~
Raster Calculator Expression
"Gammal_VV_db_2024081581" < - 15

n | oK

Cancel Help




Data Processing in QGIS

Changing visualization color scheme

1.

Go to Layer Properties and switch to the <
Symbology

Change Render type to Paletted/Unique
values.

Click Classify. You will get two values, 0 and 1.
Make transparent color for value 1 by changing
its opacity. Right-click color of value 1, then

select Change Opacity. Write 0, then OK.

Click OK.

! SENTINEL 1
.J

“afd
@ Layer Properties - water_20240915 — Symbology X
w Band Rendering
Render type | Paletted/Unique values = |
Band  |Band 1(Gray) - |
Color ramp | Random colors -]
| d Value Color Label
’ ’ Change Color... |
I .
. Change Opacity... l
| Change Label... | °

(& Opacity x ‘

Change color opadity [%%]

oK | | cancel |

L

Classify |[&][=]|

Delete Al [

OK

|| conctt [ moov |[_reb |




Data Processing in QGIS

Visualization: Water pixels in the post-flood image

@ *Untitled Project — QGIS

f2 =x water 20240915
Band 1 (Gray)

0
| B

» V| ¥ Gamma0_VV_db_20240915

- o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

NDERRY VP2 HPPPRLABELIOR ME%Z =9 a-

QVLCARBR //B0-FR-20E <0 B =4 Eaquggy QAR =4 w4
MR- VRS RBR R ‘ e RRLPCEC-i ¥z Tl bt x
= B-EH- &8 B44ldhod PR-BY- B EEEAHT 40 4% 07

Browser Identify Results B®)|
oRY®e BE RS R D

7 Favorites = Feature Value
» " Spatial Bookmarks

Mode |Layer Selection

View [Tree |

[[Q Type tolocate (ctri+k) Coordinate | 497256, 2285737 |9 Scale | 1:1042434 |~ | (@ Magnifier | 100% |2] Rotation [0.0°

[2] VIRender @unknowncrs @

! SENTINEL !
';

“aid



Data Processing in QGIS

Repeat the same process for the pre-flood image

v@eT o -BAL
== water 20230921
Band 1 (Gray)
0

| B
~ [V ¥ Gamma0_VV_db_20230921
Band 1: Gamma0_VWV_db
17.237

I 27.6817

» V| I water 20240915
V! ¥ Gamma0_VV_db_20240915

Mode ‘ i.ayer Sdec;«;

View [Tree  ~ |

| Q Type to locate (ctri+) Coordinate | 513529, 2288495 | Scale | 1:1042434 | ~ | @ Magnifier | 100% |+| Rotation

0.0°

|2| V/Render @uUnknowncrs @

@ *Untitled Project — QGIS - =) X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

DRl VPP HNPPPRAMEaLIOR @ %X -=-0° C-

LA AT 1 : 2D G o : QQR A=A ®

> RN ez 2]x -]y @: -
CECE-R-R- B4 d M- - REEEns D ®4 B (i AN

Browser ® Identify Results L)
Lev®eo e A - Al -l »

</ Favorites A Feature Value
» [I" Spatial Bookmarks
» [6] Home
» O\ |
Layers am®

SENTINEL



Data Processing in QGIS AﬁA

Estimating the flood pixels ‘

(2 Raster Calculator *

We will estimate the flood pixels by subtracting P A e S crme vt Ay poof gyt e

. i water_20230921@1 Output layer IPTM2024_ATT\Output\floods_20240915| €3 H:I
water pixels from post-flood with the pre-flood. e ouputomee G - ©

| Use Selected Layer Extent |

1. Click on Raster — Raster Calculator. e e

vmin |2095763.213%8 || Ymax |2285153.2138 3

Resolution
2. In the Raster Calculation Expression write: R e
OufputCRS | EPSG:32647 -WGS84/UTMzone 4 ~ | A\ | &

"water_20240915@1" - "water 20230921@1" ) Add et o it

3. Save the result to flood 20240915.tif v overaors

S | | | T

[ - 1 > [ mex [ a0 [ s |[ s

4. Click OK T S - S = L
. IC . [« [ > [ = [ =~ I s J[ bw |J[ o

Raster Calculator Expression
"water_20240915@81" - "water_20230921@1"
u [ o ||

~ Cancel | Help |




Post-processing in QGIS PATS AN
Installing a plugin: SAGA Next Gen

@ Plugins | Al (1353) b3

“ Al | O saga : a|
Plugins allow you to extend the functionality QGIS  |g : ' s:z‘c,?;::ng Saga NextGen ©
offers. * N roceesi oo

7@ Upgradeable rocessing provider for SAGA 9.1

". New ;:Jé::sgs.\:gbﬁ‘ran:\efr for SAGA 9.1. Requires manual installation of
1 . In the Me nU Bar, CIIC k O n PIUgi nS — Mana ge ‘”" invelis Lririlr i 255 rating vote(s), 302263 downloads

and InSta” Plugins. T.ags python, processin g

Author North Road
Available version (stable) 1.0.0 updated at 9/24/2023 11:40
PM

2. In the dialog that opens, find the Processing
SAGA NextGen Provider plugin.

3. Click Install Plugin.
4. Click Close.
Your new plugin is installed. You will find the

installed SAGA Next Gen in the processing
toolbox.

| Install Plugin |‘

e | Close | heb |‘

| Upgrade Al |




Post-processing in QGIS Aﬁ"A

Remove isolated pixels

. . () Majority/Minority Filter *
1. Inthe Menu Bar, click on Processing — J e
TOOlbOX. Parameters | Log
Grid
. . . . . . | =" floods_20240915 [EP5G:32647] = | |;
2. Search for Majority/minority filter processing Type
tool, then open the tool. (o vegrty q
Threshold
L | 0.000000 q
In the Grid input, select floods 20240915. ——
[0] Square - ‘
4. Change Kernel Type to Square and keep — e
other parameters as default. You may want to | aereacn ptona -
test Wlth dlﬁe rent thresh Old and radius- D:/03_SENTINEL ASIA/Training_JFTM2024_ATT/Output/floods_20240915_filtered, sdat] a ||_,‘
v | Open output file after running algorithm
5. Save the result to
floods 20240915 filtered.sdat
6. Click Run e
| 0% Cancel
| Advanced ~ | |Run as Batch Process. . | Run | Close |




Post-processing in QGIS

Visualization: Comparing flood pixels before and after filtered

@ *Untitled Project — QGIS

- o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
NeBRRE OLLLHNPPRPA B tLIOR & HZ -&-° -
LA AT 1 - BR-BOE <8 B =4 qaqeagqgy QAR =4y ®
MR- BROPRRB R 8] Roewz=ECP- 9 FllET—E= 1y ¥ -
0 Q- @ B-Q- BI-E-R-B- Babtldlad PRE-BY- B-BTZEhnm@D- %4 8 K0 03N
Browser T : ; 4 I Identify Results o8|
RY®O = B3l g &
¢ Favorites Feature Value
» " Spatial Bookmarks
» [6] Home 1
» O\ |
1
~ Vv B floods 20240915
Band 1 (Gray) e
i Mode ‘lavefsdecﬁcn d
.1, view [Tree |
» [ ¥ water 20230921 .
» [| ® Gamma0_VV_db 20230921 Processing Toolbox B®
» [ B water_20240915 w el LN
» V| ¥ Gamma0_VV_db_20240915 . mefiity a

~ (1) Recently used
& Majority/minority filter
~ @ Raster analysis
Cell statistics
¥ Zonal statistics
~ @ Vector analysis
3 Basic statistics for fields
I Statistics by categories
~ @ Vector general
2 Join attributes by location (sum...
~ & SAGA Next Gen
~ imagery
& Supervised majority choice i...
~ Raster filter
& Majority/minority filter

[[Q Type tolocate (ctri+k)

Coordinate | 610441, 2179738 | 9§ Scale|1:130304 |~ | (@ Magnifier | 100% 1%/ Rotation |0.0°

[2] V/Render @unknowncRs @

SENTINEL



Post-processing in QGIS AﬁA

Convert flood pixels to polygon -

. (2 Polygonize (Raster to Vector) Y
1. Inthe Menu Bar, click on Raster — - Q
Conversion — Polygonize (Raster to Vector). | oo [os .
Input layer
| 5" floods_20240915 fitered [EPSG:32647] -
2. In the Input layer, select

floods_ 20240915 _filtered. ET

MName of the field to create

o |
3. Save the result to S
floods 20240915 filtered.shp

Additional command-ine parameters [optional] e

4. Click Run —

|D:/03_SENTINEL ASIA(Training_IPTM2024_AIT/Output/flonds_20240915_filtered,shp all

V| Open output file after running algorithm

GDAL/OGR. console call

gdal_polygonize.bat "D:/03_SENTINEL ASIATraining_JFTM2024_AIT /Output/floods_20240915_filtered.sdat™ b 1 -f "ESRI
Shapefile” "D:/03 SENTIMEL ASIA/Training JFTM2024 AIT/Output/floods 202405915 fitered.shp” floods 20240915 fitered DM b

| 0% Ll Cancel

| Advanced | |Run as Batch Process... Run | Close I Help |




Post-processing in QGIS

Filter flood polygons from attribute

1.

2.

Right-click on the floods 20240915 filtered
layer, then click Open Attribute Table =

In the Table Toolbars, click Select features
using an expression & button.

We will select polygons with value of 1 by writing
in the Expression box: “DN" = 1

3.

Expand the Field and Values and double-click
DN. The text will be added to the Expression
box.

Click [=] and the text in the Expression box
will be updated.

Click All Unique, then double-click 1.

Click Select Features

! SENTINEL 1
.J

“aid

() floods_20240915 filtered — Select by Expression

| Expression | Function Editor

O]8] oL
[ —
L= e =~ 0 ]
Feature |-1 - | B
Preview: : 0
| hep |

[@

Search...

feature
geometry
id

b Aggregates

v Arrays

+ Color

+ Conditionals

+  Conversions

b Date and Time

- Fields and Values
feature
geometry
id

I
MNULL
123 DN
P inesanu Fas
+ Fuzzy Matching
+ General
b Geometry
* Map Layers
» Maps
b Math
+  Operators
+ Rasters
b Record and Attributes
b Sensors
b String
v Variables
b Recent (selection)

Show Values

group field
Double-click to add field name to expression

string.
Right-Click on field name to open context
menu sample value loading options.

Notes
Loading field values from online sources isn't

supported before th HaH
ie. when building g

Values | O Search |

l All Unique | \

-1
0
1

E £ Select Features I;‘ | dose |




Post-processing in QGIS

! SENTINEL 1
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Save selected flood polygons to a new shapefile

1.

Right-click on the

floods 20240915 filtered layer in the
Layers list, click Export - Save
Selected Features As...

Make sure to checklist “Save only
selected features”.

Save the result to
floods 20240915 filtered DN1.shp.

Click OK.

“afd
(2 Save Vector Layer as... X
Format ESRI Shapefile o
File name  |\03_SEMTIMEL ASIA\Training_JFTM2024_ AIT\Output\floods_20240915_filtered_DN1.shp
Layer name
CRS EPSG:32647 - WGS 84 / UTM zone 47N - —:\‘j

Encoding UTF-3 >
V| Save only selected features

p Select fields to export and their export options
V| Persist layer metadata
w Geometry
Geometry type Automatic -

Force multi-type
Include z-dimension

v Extent (current: none)

Morth |2285153.2140

West | 544802.1869 East |677102.1869
South |2095763.2140

Calculate from Layer = | | Layout Map ~ Bookmark  ~

Current Layer Extent Map Canvas Extent

w Layer Options e
nECT?E | MM b’

V| Add saved file to map | 0K Cancel Help




Post-processing in QGIS

Calculate the area of each polygon in the table

Calculate area of each polygon in the attribute
table of floods 20240915 filtered DNLJ.

1.

Right-click on the layer, then click Open

Attribute Table =

In the Table Toolbars, click Open Field
Calculator [ button.

In Output field name, write area.

In Output field type, select Decimal number
(real).

Expand the Geometry and double-click $area.

The text will be added to the Expression box.

Click OK.
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() lake_20170927 — Features Total: 480, Filtered: 480, Selected: 0

VAL L. R<AE- !

e LT ES P

- o x
ERZE 2 &8

| 123Dy v ‘=|E| ‘uanw

A H Updata\ || Update Selected

DM

L

= [ [w e |[~w[a [v | w[n|[=

1
1
1
1
1
1
1
1
1
1

~ Show All Features

(G lake_20170927 — Field Calculator
Orlly update 0 selected features
V| Create a new field
Create virtual field
Output field name area

Output field type | 1-2 Decmal number (real)

cimal nur =
Output field length | 10 +| Predision | 3 =+

| Expression | Function Editor
HC] [L]L]

aaaaa

Eite existing ficld
| @ se.|| showtep ion Sarea
feature rns the area of e current feature. e
ula
ath the current p i

‘geometry
id

row_number
» Aggregates

b Arrsys

b Color

b Conditionals
v Conversions

+ Dateand Time
+ Fields and Values $area

b Files and Paths

i Exampl
+ Fuzzy Matching
v General *sarea—a2
- Geometry

offine_transf...

angle_at_ver...
apply_dash._...

area
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Post-processing in QGIS

Calculate total flooded area

1.

In the Menu Bar, click on Vector —
Analysis Tools — Basic Statistics for
Fields.

In the Input layer, select
floods 20240915 filtered DN1.

Select the field area to calculate
statistics on.

In the output, the total flooded area is
the value for SUM. The unit is square
meters, so to get the area in square
kilometers, you have to divide by
1,000,000.

Parameters | Log

Input layer

(= flood_20240915_filtered_DN1 [EPSG:t ~ | [§) T, | =

Field to calculate statistics on

12 area
Statistics [optional]

‘[Save to temporary file]

SENTINEL

Vector Analysis - Basic Statistics for Fields

Al - . - .
c statistics for fields
‘ gorithm generates basic statistics
rom the analysis of a values in a field in

the attribute table of a vector layer.
Numeric,date time and string fields are

ed.

tistics returned will depend on
e ‘ leld type.

Statistics are generated as an HTML file.

Parameters Log
3f32b9cd f8b046cfh8692061951f79be.
OQUTPUT_HTML_FILE.html

COUNT: 1516

UNIQUE: 1493

EMPTY: @

FILLED: 1516

MIN: 900.103

MAX: 26355440.746 °
cus e 7anaT1oaaTEonte
SUM: 197756408.35199982

FILAING LoUSTUL Ll JUD Ll 1T Te

STD_DEV: 873998.7726708851

RANGE: 26354540.643

MEDIAN: 17109.158499999998
MINORITY: 900.163

MAJORITY: 900.375

FIRSTQUARTILE: 6303.554
THIRDQUARTILE: 56274.894499999995
IQR: 49971.34049999999

Loading resulting layers
Algorithm 'Basic statistics for fields' finished

4

Vector Analysis - Basic Statistics for Fields

Basic statistics for fields

This algorithm generates basic statistics
from the analysis of a values in a field in
the attribute table of a vector layer.
Numeric,date time and string fields are
supported.

The statistics returned will depend on
the field type.

Cancel

Statistics are generated as an HTML file.

0%

Cancel

Help Advanced - Run as Batch Process...

Close | Change Parameters
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Visualization: Final flood map

(@ *Untitled Project — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
DEEmRRE Ve 2L APPRPI KA/ EatIOR

LLAYAY 1" RN : B @ B

Q % 2
- i ¥ [Nz +px

Browser
RY®O
Favorites
» [I" Spatial Bookmarks
» [6] Home
» O
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« @OV -RAD
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¥ floods 20240915 filtered
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¥ water_20230921
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~ V| ¥ Google Satellite

Coordinate | 583707, 2245057 % Scale | 1:463258

@ Magnifier | 100%
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View [Tree  ~ |
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