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Flood damage analysis at built-up and rice paddy areas using Sentinel-1 SAR data
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Extraction of flood damaged area

Table 1 List of sample areas in Koriyama city
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Fig. Locations of sample areas in Koriyama city
(on Oct.13 VV gamma-naught image)

Procedure of data pre-processing for Sentinel-1 SAR data

Table 2 Characteristics of Sentinel-1 SAR IW mode

Table List of INSAR dataset

Backscattering approach(Gamma-naught)
(1) Download Ground Range Detected(GRD) data from
Open Access Hub.
(2) Apply accurate orbit data.
(3) Calibrate SAR data to get gamma-naught.
+ Thermal noise removal
- Radiometric terrain flattening with SRTM-1
(4) Transform onto UTM coordinates with foreshortening
correction.
+ Range-Doppler Terrain Correction with SRTM-1
(UTM Zone54, Pixel spacing=10.0m)

Interferometric approach(Coherence)

(1) Download Slant Range Complex (SLC) data from Open
Access Hub.

(2) Apply TOPS co-registration to each sub-swath in the
interferometric dataset.

(3) Apply De-burst procedure to fill the gap in the burst data to
get continuous sub-swath data.

(4) Calculate Initial fringe and coherence in the interferometric
formation procedure.

(5) Remove topographic phase using SRTM-1 DEM.

(6) Apply Goldstein filter.

(7) Transform onto UTM coordinates with foreshortening
correction

+ Range-Doppler Terrain Correction with SRTM-1
(UTM Zoneb4, Pixel spacing=10.0m)

Fig.1 Gamma-naught and coherence images covering Koriyama city area.

a)RGB colored gamma-naught image, and

Results of data analysis

b)RGB colored coherence image.
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Fig.2 Change of gamma-naught and coherence caused by flooding.
(a)gamma-naught in built-up area, (b)gamma-naught in paddy field, (c)coherence in built-up area, and (d)coherence in paddy field.
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Fig.3 Result of PCA analysis(2nd. component)
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