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Abstract

Synthetic Apreture Radar (SAR) is attracting attentions with its possibility of producing high resolution data that can be used for soil
moisture estimation. High resolution soil moisture data enables more specific observation of soil moisture than existing soil moisture
products from other satellites. It can also be used for studies of wildfire, landslide, and flood. The SAR based soil moisture estimation
should be conducted considering vegetation, which affects backscattering signals from the SAR sensor. In this study, a SAR based soil
moisture estimation at regions covered with various vegetation types on the middle area of Korea (Cropland, Grassland, Forest) is
conducted. The representative backscattering model, Water Cloud Model (WCM) is used for soil moisture estimation over vegetated
areas. Radar Vegetation Index (RVI) and in-situ soil moisture data are used as input factors for the model. Total 6 study areas are selected
for 3 vegetation types according to land cover classification with 2 sites per each vegetation type. Soil moisture evaluation result shows
that the accuracy of each site stands out in the order of grassland, forest, and cropland. Forested area shows correlation coefficient value
higher than 0.5 even with the most dense vegetation, while cropland shows correlation coefficient value lower than 0.3. The proper
vegetation and soil moisture conditions for SAR based soil moisture estimation are suggested through the results of the study. Future
study, which utilizes additional ancillary vegetation data (vegetation height, vegetation type) is thought to be necessary.
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2 I AR BEE ST 4 Q2 o, Hie, 7] e ®3),
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931 QItk(De Zan et al., 2013; Gherboudj et al., 2011; Le
Hégarat-Mascle et al., 2002). Active Microwave A4 -
Synthetic Aperture Radar (SAR )= 2] ZFH O A] A= 21 Al A]
B Bo1e= FHARIAIS ZhS Algob, AlA 2] A7 el
Sl ti/dell whebA ghol AdolstA Lreldt(Crevier ez al.,
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Fig. 1. Study sites for each land cover classification
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Table 1. Information of research sites

Site Number Site Name Latitude (°N) Longitude (°E) Land Cover Type Elevation (m)
1 Yangju 37.8205 126.973 Grassland 134
2 Yangpyeong 37.5095 127.5134 Grassland 178
3 Gapyeong 37.8462 127.501 Cropland 97
4 Wonju 37.2958 127.915 Cropland 174
5 Jecheon 37.1615 128.1768 Forest 340
6 Chuncheon 37.9546 127.7763 Forest 167
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Table 2. Statistical values for each vegetation types

Vegetation Type r T o RMSE (m’/m?) Bias (m*/m®)
Cropland 0.26 0.17 0.26 0.007 0.005
Forest 0.57 0.41 0.58 0.009 0.02
Grassland 0.58 0.4 0.57 0.017 0.008
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