kD

Eco-Engineering, 27 (2), 43-47, 2015

SAR ZIVRZ 1) A MY ERWEEKEESRD
WM ICEE Y 2%

Extraction of Water Hazard Areas Remaining from
Tsunami Using Full Polarimetric SAR Data

FTHSk. MFHICH, KBER™

Kinya Uchida, Fumiki Hosoi and Kenji Omasa™

W RFRF R EMFHAIZER T 113-8657 W ETHB U X k4 1-1-1
The University of Tokyo, Graduate School of Agricultural and Life Sciences,
1-1-1 Yayoi, Bunkyo, Tokyo 113-8657, Japan

(2014 4F: 10 3 10 H5 4, 2015 4 2 [ 10 HZH)

ABSTRACT

SAR (Synthetic Aperture Radar) images can show ground features, even when they were taken at night or in cloudy
weather. Therefore, it has been said that SAR images may have a great potential use for disaster remote sensing. In this
paper, we used only full polarimetric SAR data taken after the March 11, 2011 earthquake in eastern Japan to evaluate the
inundated areas. First, we derived a coherency matrix for each pixel from the scattering matrix of the SAR data. The image
was then classified into 4 classes (water, vegetation, field, and urban area) based on the elements of the coherency matrix.
After that, the inundated areas were extracted by masking rivers and lakes included in the water area. As a comparison,
AVNIR-2 (Advanced Visible and Near Infrared Radiometer-1I) image was also classified into the same 4 classes with its
inundated areas extracted. Ground validation data was retrieved from Google Earth images. As a result, the overall accuracy
and kappa coefficient was 74% and 0.65 respectively for the full polarimetric SAR and 95% and 0.93 respectively for
the AVNIR-2. Results indicate that the full polarimetric SAR image after the earthquake was useful enough to estimate

inundated areas.
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Fig. 1. Satelite images of flooded areas shown in their respective category supervised classification. (a) An image derived from the
coherency matrix of full polarimetric SAR image taken April 81, 2011 (Red: (|Sy,—Swl?, Green: (4[S.,[?), Blue:
(S +Swl?) (b) An AVNIR-2 image taken March 14, 2011 (Red: 0.61~0.69 um, Green: 0.52~0.60 pm, Blue: 0.42~
0.50 um) (c) Classification of full polarimetric SAR image, (d) Classification of AVNIR-2 image, (e) Classification of full polaimetric
SAR image, whose rivers and lakes are masked, (f) Classification of AVNIR-2 image, whose rivers and lakes are masked.
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Fig. 2. (a), (c) The Google Earth images and (b), (d) results of 4 category supervised classification of full polarimetric SAR images
of the same areas respectively.
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Table 1. An error matrix for classification results in each satellite image. UA: User’s Accuracy, PA: Producer’s Accuracy, OA: Overall Accuracy,

K : Kappa coefficient. ( )1: PA, UA of inundated area.

SAR AVNIR
Full Polarimetry
PA UA OA K PA UA OA K
urban area, artifacts 33% 88% 89% 92%
field, flatlands 82% 82% 95% 90%
vegetation, forest 98% 65% 98% 98%
water 74% (15%)"  79% (61%)7 96% (92%)"  99% (98%)
74% 0.65 95% 0.93
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