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Overview At/

Flood in Central Java, Indonesia on March 2024 -

® Extreme weather and heavy rainfall caused floods
and flash floods in Central Java, which overwhelmed
river systems and hydrological infrastructure (dam
failures) across the northern coast region.

® |n some areas, heavy rainfall has started since
February and continues until mid to the end of March.

® Affected areas include Kota Semarang, Kota Jepara,
Pekalongan, Kendal, Demak, Rembang, Blora, Pati,
Kudus, and Grobogan (BPBD Jateng).

® Damages to public infrastructure and hundreds of

thousands of residents were affected by the floods. Kecamatan Karanganyar, Kebupaten Demak, Jawa Tengah,
Sunday (17/3/2024)

® Sentinel Asia was activated on 20 March 2024 at the request of the National Research and Innovation Agency (BRIN).

® Archive and crisis images were obtained from multiple sources, including ALOS-2 from the Japan Aerospace
Exploration Agency (JAXA), FORMOSAT-5 from the Taiwan Space Agency (TASA), TelEOS-1 from the Centre for
Remote Imaging Sensing and Processing (CRISP), and Resourcesat-2 from the Indian Space Research Organization
(ISRO).




Overview
Flood in Central Java, Indonesia on March 2024
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Overview At/

Objective -

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.



Overview At/

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: 24 March 2024 (observe), 31 December 2023 (archive)

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



Methodology
Flood mapping using ALOS-2 data (single post-disaster data)
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Data Pre-processing JAYSZAN
Follow Along: Open ALOS-2 data (24 March 2024)

@ Data S Manager | Raster _ o %
1. Inthe Menu Bar, click on Layer > Add Layer * —
Ve (®) File () Protocol: HTTP(S}, doud, etc. (| OGC AP
- Add Raster Layer. L a

Raster dataset(s) Jood_Indonesia_30240315\AL0S21.2. 1\observe\e2843d3f cOde-4a5d-8b96-fa3571942ec8\IMG-HH-AL 052531 187050-240324-FEDR2. 1GUA.tF &1 | | __ | ‘

w Options

2. In Data Source, click on the Browse button -]

Consult GTiff driver help pae for detziled explanations on options

and navigate to the file IMG-HH- N }
ALOS2531187050-240324-FBDR2.1GUA tif g == |
in the ALOS-2 L2.1 archive data folder. o e e |

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




Data Pre-processing
Follow Along: Reprojection

In the Menu Bar, click on Raster - Projection
- Warp (Reproject).

In the Input Layer, select IMG-HH-
ALOS2531187050-240324-FBDR2.1GUA

i

®
In the Target CRS (optional), clicl|<—|

Select Predefined CRS, then EPSG:32749 —
WGS84 / UTM Zone 49S.

Save the result to
ALOS2 HH 240324 UTMA49S . tif

Click Run.

@ Raster Projections - Warp (Reproject)

Parameters | Log

ASEI\‘J;FIN’EI_A

| 4| coordnate Reference system Selector

Fitter | ©. 435

Recently Used Coordinate Reference Systems

'WGS 72BE / UTM zone 495

Coordinate Reference System Authority ID

Predefined Coordinate Reference Systems Hide deprecated CRSs

Coordinate Reference System Autherity ID =
WGS 72 / UTM zone 495 EPSG:32349

EP5G:325349

(2 Raster Projections - Warp (Reproject) N\ WGS 84 / UTM zone 495
_ [l v
Parameters | Log WGS 84 [ UTM zone 495 = +"J~,,?', "53‘ ~

Properties 3t | -

Input layer
= * Urits: meters
D ! datum which is not plate- I | —

| B IMG-+HH-ALOS2531187050-240324-FBDR2. 1GUA [ | Dmamcelesonadabmuhhsnotplate: || o
Source CRS [optional]
| 0% Cancel

| Advanced ~ | |Run as Batch Process | R || cese || Hep |
Target CRS [optional]
| EP36:32749 - WGS 84 / UTM zone 495 K
Resampling method to use
| Nearest Neighbour - |
Modata value for output bands [optional]
| Not set |3 |

Output file resolution in target georeferenced units [optional]

| Not set = |
p Advanced Parameters FL
Reprojected

|E:/Fload_Indonesia_20240315/AL052 L2. tjoutput/ALOS2_HH_240324_UTMASS. tif all.)

| Open output file after running algorithm

GDAL/OGR console call

gdalwarp -overwrite -t_srs EPSG:32749 + near -of GTiff "E:/Flood_Indonesia_20240315/ALOS2 L 2. 1fobserve fe 2843d3f-
c0de-4a5d-8b96-fa3571942ec8/TMG-HH-ALOS2531187050-240324-FBDR 2. 1GUA. tif™ "E:Flood_Indonesia_20240315/AL0S2 L2, '

Cancel

0% |
Run Close

Advanced ~ | |Run as Batch Process. Help
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Data Pre-processing )
Follow Along: Change the project CRS

() Project Properties — CRS *
1.

In the Menu Bar, click Project - Properties.  Profet Conrtinae Reerence Spsem ()

Gl No CRS (or unknown/non-Earth projection)

Fiter | ©L
& elacts Recently Used Coordinate Reference Systems
2. Select EPSG:32749 - WGS84 / UTM Zone 9 e IR
. f 3 g
w520 - Woa 04 cravace w
EP5G:7791 - RDN2008 / UTM zone 32N EPSG:7791 [>]
EPSG:2953 - NADS3(CSRS) / New Brunswick Stereographic [>]
EPSG:32731 - WGS 84/ UTM zone 515 [<]
EPSG:3405 - VM-2000/ UTM zone 48N Q
EP5G:32645 - WGS 84/ UTM zone 45N EP5G:32645 [>]
EP5G:32621 - WGS 84 / UTM zone 21N EPSG:32621 Q
EPSG:32730 - WGS 84 / UTM zone 505 EPSG:32750 [~]
3. Click OK.
Predefined Coordinate Reference Systems Hide deprecated CRSs
Coardinate Reference System Authority ID -
WGS 84 / UTM zone 495 EP5G:32749
WGS 84 / UTM zone 4N EPSG:32604
WGS 84 / UTM zone 45 EPSG:32704
WGS 84 / UTM zone 50N EPSG:32650
WG5S 84 / UTM zone 505 EP5G:32750
WG5S 84 / UTM zone 51N EPSG:32651
WGS 84 / UTM zone 515 EP5G:32751
WGS 84 / UTM zone 52N EPSG:32652
. WG5S 84 / UTM zone 525 EP5G:32752
Elevation ANZE QA £ 1ITRA —mmnm BRI ENCR.27652 b
1 »
Sen: ‘WGS 84 [ UTM zone 495
Properties 3
{
* Units: meters ] "
* Dynamic (relies on a datum which is not plate- -
fixed)
* Celestial body: Earth
*Based on Workd Geodetic System 1964 ensemble . o
(EPSG:6325), which has a limited accuracy of at — ) U
best 2 meters. . -

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- log10<DN2> +CF,

(for L1.5, L2.1)
1. Inthe Menu Bar, click on Raster — Raster
Calculator.

2. In the Raster Calculation Expression write:
20 * log10 ( "ALOS2_HH_240324 UTM49S@1" )
- 83

3. Save the result to
ALOS2 HH 240324 UTMA49S calibrated.tif

4. Click OK.
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() Raster Calculator

Raster Bands

ALOS2_HH_240324_UTM495@1

Result Layer

Create on-the-fly raster instead of writing layer to dick

Qutput layer
Output format

Spatial Extent

Utput\ALOS2_HH_240324_UTM435_calibrated. tif

GeoTIFF

Use Selected Layer Extent

Xmin | 450637.06575

¥min | 9202538.84989

Resolution

Columns | 13560

Output CRS

W [

Xmax | 535387.06576

¥max | 9285413.84969

[ORED

> Rows | 13260 =

EPSG:32749 - WGS 84 [ UTM zone 495

V| Add result to project

w Operators
+ = mi IF
= / m AND
< = abs OR
<= > - eqrt

Raster Calculator Expression

20 * 1logl0d ( "RLOS2 HH 240324 UTM495@1" ) - 283

Expression valid

cor aco:
si asi
tan atan
log10 In

- A®

Help




Data Pre-processing 5608 5 A = A\
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. . | Q ckle & |
Follow Along: Speckle filtering " ® Recurty e
~ & OB
" ™ Despecki
1. Inthe Menu Bar, click Processing - Toolbox.
() Image Filtering - Despeckle Pad

2. Searchfor OTB > Image filtering - Despeckle

‘ Parameters | Log

Input Image q
| 3" ALOS2_HH_240324_UTM495_calibrated [EPSG:32749] «|[-]
Spedkle filtering method

‘Iee o " ‘
Radius [optional]

(3 a a |3

4. Inthe Speckle filtering method, select lee. Number of ks [opticnsl]

| 1.000000

3. Inthe Input Layer, select
ALOS2_HH_240324 _UTM49S_calibrated

p Advanced Parameters
Output Image
‘E:fF\ccd_Indonasia_20240315,|fALDSZ L2. 1foutput/ALOS2_HH_240324_UTM435_calibrated_filtlee3.tif

9. Inthe Radius (optional), write 3. The unit of radius is

plXG' . v Open output file after running algorithm

6. Save the result to
ALOS2 HH 240324 UTM49S calibrated_filtlee3.tif

7. Click Run. 0

‘ 0% | Cancel

| Advanced | |Run asBatch Process... Run | | Close || Help |




Data Pre-processing
Follow Along: Save your work!

You can open the calibrated image and observe the
object on the image. Can you visually identify any
inundated areas here?

Now would be a good time to save your work.

1. In the Menu Bar, click on Project > Save As

2. Save the map in the working folder:
ALOS2 flood _mapping_Central_Java.qgs

: SENTINEL !
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DEBRRE ML APPP L. BatHOR
: v ¢

u@v‘a%}ﬁg - O » »
B D
- - RN SG
Browser
CRYHO

' Favorites
» [I" Spatial Bookmarks
» [# Project Home
» [6] Home
NS

Layers
@OV -HADL

= ALOS2 HH 240324 UTMA49S calibrated
Band 1 (Gray)
13.329466

I -36.936077

~ V| ¥ Google Satellite

| Q Type tolocate (ctrl-+) rdir| 552280, 9211690 | ¥ 2 1581077 |~ | @ il 100% [8] 2 [0.0°

Q- - e

|12 E »

N
i
() ALOS2 flood_mapping_Central_Java — QGIS - a X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
@ %I -

» i Wk

|3 V| Render @epsaizzzes @




Determine a Threshold Value A\

\-E“
Follow Along: (Option 1) Manual visual observation
You can determine threshold values by a manual |dentify Results @5
visual observation. Flooded areas often appear as = B RS g LSRN |
dark regions in SAR images because open water Feature Value
surfaces cause specular reflection, resulting in e ° o
lower backscatter returns. Examine the image and Band1  -16.103363

F [Lerved)

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 ASHA

Follow Along: (Option 2) Histogram analysis ‘

(2 Layer Properties - ALOS2_HH_240324_UTMA495 _calibrated_filtlee3 — Histogram >
Determine the threshold based on the histogram of the 2
whole filtered image. - Raster Histogram
1. Right-click on the == #
ALOS2 HH 240324 UTMA49S calibrated filtlee3 5000 - f,f “1
layer in the Layers list and select the menu item % somn /
Properties in the menu that appears. %’3000 ] f
2. Selectthe Histogram tab 2000 " ".\
3. Inthe Raster Histogram window, click Compute . N 1 N
Histogram | compute Histogram | button. I I
) P
4. A histogram is calculated. Ideally, we look for bimodal prefu/actons _ B8
histograms, where water and land have two distinct et minjmax style for Band 1 =
peaks in the backscatter value distribution. tn 2 w
Stle - [ ok || cancel Anply Help




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

Since the threshold between two peaks was difficult to get
for the whole image histogram, we will determine the
threshold based on the histogram of the selected areas.

First, we have to create a polygon shapefile with the
selected areas:

’ () New Shapefile Layer 6

1.

In the Menu Bar, click on Layer - Create Layer >
New Shapefile Layer.

In File name, save the results as selected areas.shp.

In Geometry type, select Polygon.

In Projection system, select EPSG:32749 — WGS84 /
UTM Zone 49S

OK.

File name ‘E:\FIoudjndone&afZOZ%S15\ALDSZ L2, 1Youtput!selected_areas, shp | |7
File encoding \ UTF-8
Geometry type | L~ Polygon
Additional dimensions ' Mone L ! Z (+M values) [ | M values
| Project CRS: EPSG:32748 - WGS 84 / UTM zone 495 | @
New Field
Mame | ‘
Type | abe Text (string) - ‘
Length |80 | Precision | ‘
Add to Fields List
Fields List
Mame Type Length Predision

o0




Determine a Threshold Value A\

Follow Along: (Option 2) Histogram analysis -

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

Go to editing mode to start digitizing: N B Ry MDL2LPHNDDH Q03!
RQV.ZAwBB 2/ BOHYR-Z

1. Yournew empty vector layer will appear in the Layers
panel. In the Tool Bar, click on Toggle Editing 5{ to
start digitizing.

2. Inthe Tool Bar, click on % 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. Click on Toggle Editing y’ again to finish digitizing.




Determine a Threshold Value ASHA

Follow Along: (Option 2) Histogram analysis -

() Raster Extraction - Clip Raster by Mask Layer X
Next, we will clip the image based on the created parameters | Log e
. Input layer
pOIygo nS ) o ALOSZ_HH_240324_UTM435_calibrated _filtee3 [EPSG:32744] w7 B
Mask layer
. . (77 selected_areas [EPSG: ] = cﬂ E
1. Inthe Menu Bar, click on Raster — Extraction — T e :

Selected features only

Clip Raster by Mask Layer. Source R [opiona]

Target CRS [optional]

2. Inthe Input Layer, select b Advanced Parameters °
ALOS2 HH 240324 UTMA49S calibrated_filtlee3 frmiat

E:/Flood_Indonesia_20240315/AL0OS2 L2, 1foutput/selected_areas. tif
¥ | Open output file after running algorithm
3. Inthe Mask Layer, select selected_areas.
GDAL/OGR console call
H dal ite -of GTiff -cutine "E:\\Flood_Ind; ia_20240315\\AL0S2 L2, 1 \putputiselected .shp” -
Save the result to selected_areas.tif. 5 eed.aress oop o e oo Indones S0 SALOSE Lo o]

ALOS2_HH_240324_UTM495_calbrated_fillee3. tif” "E: /Flood_Indonesia_20240315/AL052 L2, 1foutput/
selected_areas. tif”

5. Click Run.

0% Cancel

Advanced ~ | |Run as Batch Process Run

Close Help




Determine a Threshold Value

Follow Along: (Option 2) Histogram analysis

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.

Select the Histogram tab

In the Raster Histogram window, click Compute
HiStOgram Compute Histogram button.

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.

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

: SENTINEL ’
'J

ate
Q Layer Properti lected_areas — Histogram X
Raster Histogram
200
150 qr ]
= o= ]
" =

E 0 d“
o/ J 100 T
~ IR } 4}

; |
T L ]
# (I I i
- iiq
[ 50 -
) ﬁ
B o |l Mtk
— LB e e e e e ey e S

-25 -20 =ilz -10 =& 0 5 10
Pixel Value

- ° W Band 1
[= =1 ;
B (8! prefs/Actions . 5]
=_'T'_ Set min/max style for Band 1 b

Min 26,7011 dh

Max 13.1317 El =

Style | CK | Cancel Apply Help




Binary Classification

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

We will use the threshold value from the second
option's result: -14 dB.

1. Click on Raster — Raster Calculator.

2. In the Raster Calculation Expression write:
"ALOS2 HH 240324 UTMA49S calibrated filtlee
3@1" <-14

3. Inthe Spatial Extent, define the extent based on
the image.

4. Save the result to "ALOS2_HH_240324_ binary.tif

5. Click OK.

SENTINEL
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(2 Raster Calculator

Raster Bands

ALOS2_HH_240324_UTM495_calibrated @1
ALOS2_HH_240324 UTM495_calibrated filtlee3@1
selected_areas@1

w Operators
& = (
/ )
< =
<= =
Raster Calculator Expression

"ALOSZ_HH 240324_UTM495_calibrated filtlee3@l" < -14|

Expression valid

Result Layer

Create on-the-fiv raster instead of writing laver to disk

Outputlayer ALOS2 L2 {\output|ALOS2_HH_240324 _binary. tif
Output format GeoTIFF
Spatial Extent

Use Selected Layer Extent
Xmin | 450637.06576

¥ min | 9202538.84969

Resolution

Columnes | 13560

Output CRS

| Add result to project

IF cos
AND sin
COR tan

art log10

a

a

EPSG:32749 - WGS 84 [ UTM zone

x | 535387.06576

x| 9285413.84969

-

Rows | 13260

495 '&

&
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Binary Classification
Visualization

@ *ALOS2 flood_mapping_Central_Java— QGIS i~ X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

NEERRYE V2SR PRPRA BetBORS @au#s =G
BEV./RBD

Browser B®
oeY®eo
Favorites
» " Spatial Bookmarks

» [¥ Project Home

» [6] Home

»Oa

» [7 DA (New Volume)

» [ EA (New Volume)
@ GeoPackane

Layers e®

« @ e T £ 3= gl

~ V| I ALOS2_HH_240324 binary
Band 1 (Gray)
1

0
- ¥ selected areas
Band 1 (Gray)

13.13169

-26.701111
W setected areas
~ [V I ALOS2 HH_240324 UTM495_calibrated filtiee3
Band 1 (Gray)
13.329438

-27.435724
~ [[] W ALOS2 HH_240324_UTMA9S calibrated
Band 1 (Gray)

-36.936077
~ [V ¥ Google Satellite

Coordnate | 476435, 9285340 | W Scale| 1:405536 |~ | (@ Magnifier | 100% 3| Rotaton [0.0° 3| [V Render @®eEpsGizz7as @

% Type to locate (C



Post-processing

Follow Along: Eliminate pixels found

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

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

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

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

SENTINEL
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w Options
Consut GIff driver help page for detailed explanations on options
NUM_THREADS Default
GEOTIFF_KEYS_FLAVOR <Default>
GEOREF_SOURCES Default
SPARSE_OK <Default>
IGNORE_COG_LAYOUT BREAK | <Default>

COLOR_TABLE_MULTIPLIER | <Default>

Close

N
o
In sl 5d
in slope > 5 deg.
Manager — Rast - [m] x
Source Type
(® File [ Protocol: HTTP(S), doud, etc. () OGC APL e
Source
Raster dataset(s) |E:\Flood_Indonesia_20240315\dem\dem_COP30.tf a

Add Help




Post-processing

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

Now, we are ready to remove misclassified pixels in

the regions of steep slopes.

First, let’s calculate the slope from the DEM:

1. cCalculate Slope: Raster — Analysis — Slope.

2. Inthe Input Layer, select dem_COP30
3. Save the result to slope_COP30.tif

4. Click Run.
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@ Raster Analysis - Slope

Parameters | Log

Input layer
=" dem_COP30 [EPSG:32744]
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
E:/Flood_Indonesia_20240315/AL052 L2. 1joutput/slope_COP30. tif

V| Open output file after running algorithm

GDAL/OGR console call

gdaldem slope E:/Flood_Indonesia_20240315/dem/dem_COP30.4f "E: Flood_Indonesia_20240315/AL0OS2L2. 1/

output/slope_COP30.tf" of GTiff -h 1 = 1.0

0%

Advanced ~ | |Run as Batch Process..

Cancel

o
5
Hf

Close Help




Post-processing PAYSZAN

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

(2 Raster Calculator *

Raster Bands Result Layer
Use Raster Calculator to remove regions with a slope o R e Sxeon ¥ e eenof il o a
dem_COP30@1

ALOS2_HH_240324_binary @1 Output layer 152 L2, 1output\ALOS2_HH_240324_binary_d1.bf X
above 5 degrees. i Copa0 s 01 Pt [
slope_COP30_UTM435@1
Spatial Extent
Use Selected Layer Extent

ax | 538420.41530

a
=
3

1. Click on Raster — Raster Calculator. i T

¥ min | 9189780.59778 ax | 9291549.56282

a
=
3

Resolution

2. In the Raster Calculation Expression write: o | EEE g EE
if ( "slope_COP30@1" < 5, S s A=
"ALOS2_HH_240324_ binary@1", 0) + operators

+ = ( min IF cos acos

3. Inthe Spatial Extent, define the extent based on ; > - ate or o

<= 5= 1= ~ sqrt log10 In

the image. RasterCalculator Expression e

if { "slope COP30_UTM49SEl" < 5, "ALOS2_HH 240324 binary@l", 0 )

4. Save the result to
ALOS2 HH_ 240324 binary_cl1.tif

5. Click OK. o @ |




Post-processing PAYSZAN

Follow Along: Eliminate permanent water areas

() Data Source Manager — Raster _ O %

First, let's open permanent water data for the area, * sourceType
extracted from OSM. '® File | | Protocol: HTTP(S), doud, etc. [ ' OGC API e
Raster dataset(s) E:\Flood_Indonesia_20240315\andilary\osm_pwater. tif a ‘

1. Inthe Menu Bar, click on Layer - Add Layer - v optons

Consult GTiff driver help page for detailed explanations on options
Add Raster Layer. —
GEOTIFF_KEYS_FLAVOR <Default>
GEOREF_SOURCES Default
SPARSE_OK <Default>

2. InData Source, click on the Browse button SoNCRE S0 LATUT BEM | <Delt
and navigate to the file osm_pwater.tif 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
Follow Along: Eliminate permanent water areas

Use Raster Calculator to eliminate permanent water
areas.

1.

Click on Raster — Raster Calculator.
In the Raster Calculation Expression write:
if ("osm_pwater@1" =1,

"ALOS2 HH_240324 binary cl1@1%, 0)

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

Save the result to
ALOS2 HH_ 240324 binary_cl2.tif

Click OK.

SENTINEL
A;Ey/{\

e

(2 Raster Calculator

Raster Bands

ALOS2_HH_240324_UTM495_calibrated @1
ALOS2_HH_240324_UTM495_calibrated_filtee3@1

ALOS2_HH_240324_binary®1
ALOS2_HH_240324 binary_d1@1
dem_COP30@1

osm_pwater@1

slope_COP30@1

w Operators
+
/
< =
<= =
Raster Calculator Expression

Result Layer

Create on-the-fiv raster instead of writing laver to disk

Outputlayer
Output format

Spatial Extent

GeoTIFF

Use Selected Layer Extent

Xmin | 450410.91365

¥ min | 9202399.75072 - ¥ max
Resolution

Columns | 2863
Output CRS EPSG:32749 - WGS 84 [ UTM zone

a
=
3

| Add result to project

min IF

max AND

abs OR
sqrt

if { "osm pwaterfl™ != 1, "ALOS2 HH 240324 binary cll@l”,

Expression valid

cos acos

sin asin
tan atan
log10 I

15212, ThoutputlALOS2_HH_240324 binary_cl2.tif a
-

ax | 536300.91365

9285169.75072

Rows | 2759

495




Post-Processing
Follow Along: Remove isolated pixels

We will remove small, isolated misclassified pixels or
noise in the binary map using a majority filter.

1.
2.

In the Menu Bar, click Processing - Toolbox.

Search for SAGA Next Gen = Raster filter =
Major/minority filter

In the Grid input, select
ALOS2 _HH_240324 binary_cl2.

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

Save the result to
ALOS2 HH_ 240324 binary_cl3.sdat

Click Run

: SENTINEL ’
'J

e

() Raster Filter - Majority/Minority Filter

Parameters ‘ Log

Grid

| B ALOS2_HH_240324_binary_dl2 [EPSG:32749]

Type

| [01 Majority

Threshold

| 0.000000

Kernel Type

| [0] Square

Radius

|2
Filtered Grid [optional]

|E:,FIood_Indonesia_ZOZ‘lOBle&LOSZ L2. 1/output/ALOS2_HH_240324_binary_d3.sdat]

v | Open output file after running algarithm

0%

Advanced ‘ ‘Run as Batch Process... |




SENTINEL

Post-Processing
Visualization

@ *ALOS2 flood_mapping_Central_lava — QGIS
Project Edt View Layer Settngs Plugns Vector Raster Datsbase Web Mesh Progessing Help

DEBRRY OLLHRPPRLRAMES
LA ALY 1Y) 3 =0 QaR e=P

"R-Gr K-E-R-8- : R-NGensme - 3. 0 3\ °
Browser e
QREY®o
Favorites =

» (% spatial Bookmarks
» ¥ Project Home

» [8] Home
[
» [1 D:\ (New Volume)
» [ E:\ (New Volume)
@ GeoPackage -
Layers ®

CcBOT I -RAD

0
W AL0S2_HH_240324_binary,_cl2
B osm_pwater
¥ AL0S2_HH_240324_binary_dl1
¥ slope_corzo
¥ dem_cop3o
¥ AL0S2_HH_240324_binary
W ALOS2_HH_240324_UTH495_calibrated.filtle
W ALOS2 HH_240324_UTI495_calibrated
V| ¥ Google satellite

{vvvvvvvww

X Type to locate (Ctr+K) 2legend entries removed.

Coordnate | 443046, 9282963 | W Scale| 1:404026 |~ | (@ Magnifier | 100% 3| Rotaton [0.0° 3| [V Render ®epscizz7as @



Post-Processing PAYSZAN

Follow Along: Vectorize flood pixels ‘

i Q Raster Conversion - Polygonize (Raster to Vector) x
We will convert the flood raster to polygons.
Parameters | Log
Input layer e
5" ALOS2_HH_240324 _binary_d3 [EP5G:32748] - |

1. Click on Raster — Conversion — Polygonize e
(Raster to Vector)... Band ¢ =

Name of the field to create

DN

2. In the Input Layer, Select Use 8-connectedness

p Advanced Parameters

ALOS2_HH_240324_binary_cl3 Vectonzed

E:/Flood_Indonesia_20240315/AL052 L2, 1foutput/AL0S2_HH_240324_flood.shp

V| Open output file after running algarithm

3. Save the Vectorized result to
ALOS2 HH 240324 flood.shp GDAL/OGR console ol

gdal_polygonize.bat "E: [Flood_Indonesia_20240315/AL052 L2. 1foutputf/ALOS2_HH_240324_binary_d3.sdat™-b 1 -
f "ESRI Shapefile™ "E: Flood_Indonesia_20240315/AL0OS2 L2, 1foutput/ALOS2_HH_240324_flood.shp™
ALOS2_HH_240324_flood DN

4. Click Run.

0% Cancel

el
£
3

Advanced * | |Run as Batch Process.. Cloze 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. In Toolbars, 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

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

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



SENTINEL

Post-processing
Final visualization

@ *ALOS2_flood_mapping_Central_Java — QGIS
Project Edt View Layer Settngs Plugns Vector Rester Database Web Mesh Progessing

Yo
Favorites

» " spatial Bookmarks

» % Project Home

@ GeoPackage
Layers

o @ ® T

v [ ¥ AL0s2_tH_240324_binary, cl2

v [ 3 osm_pwater

y ¥ AL0S2_HH_240324_binary._cl1

» [ ¥ slope_cop3o

» [ # dem_corso

» W AL0S2_HH_240324_binary

» V| I ALOS2_HH_240324_UTM495_calibrated_filtle
v [) @ AL0S2 HH 240324 UTM49S_calibrated

~ V ¥ Google Satellite

Coordnate | 583525, 9215510 | ¥ Scale| 1:404026 |~ | (@ Magnifier | 100% 1%/ Rotation [0.0° 2| ViRender ®epscizzas @




THANK YOU

Geoinformatics Center, Asian Institute of Technology
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