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Land use map of Bojongsoang created by
Bogor Agricultural University(IPB)

Procedure to extract flooded area by using Sentinel-1’s C-band SAR data

Sentine-1’s C-band SAR characteristics

Satellite Sentinel-1 (IW mode)
Center frequency (wave length) 5.405 GHz(5.6 cm)
Bandwidth 100 MHz
Altitude 693 km
Image width 250 km
Range resolution (IW mode) 5m
Azimuth resolution (IW mode) 20m
NE sigma zero -22dB
Incidence angle 29.1-46.0 deg.
Polarimetry W4aVH
Tx power 44KW
PaAse)  Polarzation  Threshold(@B)  Corrlaionratio Discrminantaccuracy  PairAse)
1783 w 183 082 098 anssans
1783 v 202 054 090 anssans
&L 133 082 098
s w 3@ -129 087 099
56 134 089 100
4 -133 091 1.00
Rice paddy field mask

created from Land use map
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(1) Download GRD data from Open Access Hub (IW: Interferometric Wide Swath
mode with 10-m by 10-m spatial resolution)

(2) Apply Orbit data

(8) Calibrate C-SAR data to get beta-naught

(4) Local incidence angle correction (Radiometric Terrain Flattening) to get gamma-
naught image (Less dependent on incidence angle)

(5) Transform on UTM coordinates with foreshortening correction (Range-Doppler
Terrain Correction)

(6) Apply rice paddy mask in Bojongsoang

(7) Extract gamma-naught coefficients from both flood and non-flood areas

(8) Linear discriminant analysis for determining thresholds dividing flood and non-
flood areas

(9) Extract flooded area by using the gamma-naught threshold

Polarization  Threshold(dB) Correlaion ratio. Discriminant accurac y PaDsc)  Polarization  Threshold(dB) Corelation ratio Discriminant accuracy

w 128 o6t 089 aneaans w 148 058 087

VH 212 039 077 aneaans VH 222 048 081

Sentinel-1 gamma-naught images (VV-pol.)
after applying rice paddy field mask

WRIC. Sentinel-1 C/\> RSART — 4 %#{EF U 1ok sEIB ORI # R oo

- IKEHER DKIC & 2 EABEREZED 5. BIHBINFIC K > Tgamma naught® L & W

8% RE Lo

- WIRIEE &L UBx5 Median filter 2R % Z & lc & > TERBEICHKEEN MRE TS e,

17

Paddy status Before planting Irtigation Increase water level  Completely flood

Surface scattering from  Volume scatterings  Volume scattering  Specular scattering

Dominant scattering Double bounce

increase decrease decrease

backscattring

Change of backscattering mechanisms of rice paddy fields

'VV-polarization

'VH-polarization

Sentinel-1 gamma-naught images covering our test site,
Bojongsoang.

Final result: Extracted flooded area in 2018
(VV-pol, 5x5 median filter, and -13.4dB threshold)
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