CHSHX| 2| 85| K| |46 M|3E 2011(319~330)

AFAALE ol§F $UY 49 37 EP4E BEE 44

wpgol - A

o

Estimation of Spatial Distribution of Soil Moisture at Yongdam Dam
Watershed Using Artificial Neural Networks
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Abstract : In this study, a soil moisture estimation model was proposed using the ground observation data of soil
moisture, precipitation, surface temperature, MODIS NDVI and artificial neural networks. The model was calibrated and
verified on the Yongdam dam watershed which has reliable ground soil moisture networks. The test statistics of
calibration sites, Jucheon, Bugui, Sangjeon, showed that the correlation coefficients between observations and
estimations are about 0.9353 and RMSE is about 1.4957%. Also that of the verification site, Cheoncheon2, showed that
the correlation coefficient is about 0.8215 and RMSE is about 4.2077%. The soil moisture estimation model was applied
to estimate the spatial distribution of soil moisture in the Yongdam dam watershed and results showed improved spatial
soil moisture distribution since the model used satellite information of NDVI and artificial neural networks which can
represent the nonlinear relationships between data well. The model should be useful to estimate wide range soil
moisture information.
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Table 1. Soil characteristics and observation depth of soil moisture observation points in Yongdam dam

Figure 2. Yongdam dam watershed and observation sites. & S31t H=X|H

watershed. S 2% EY4E BEX|ZE EYSNI} 55 Zo|
Soil map*
it Land Observation
e i i ek
cover property material Gl el drainage depth
depth
Jucheon forest R gl?y sol, ) normal bad 14 cm
texture or clay alluvial deposit
Bugui forest silt fine loamy or clay lithosol shallow excellent 13 cm
Sangjeon field silt fine loamy or clay lithosol shallow excellent 13 cm
Ahncheon paddy silt fine loamy or clay lithosol, . deep good 10 cm
red yellow soil
Gyebuk2 field silt coarse texture or clay glf:y soil, . normal bad 13 cm
alluvial deposit
Cheoncheon2 forest silt fine loamy or clay lithosol shallow excellent 11 cm
* WAMIS

** Korea water resources corporation
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Table 2. Test statistics of the soil moisture estimation model. Z} X|HE EQU4E AEHDSO| AHAS E2F
Point CC RMSE MBE
Jucheon 0.9413 1.5527 -0.1958
Training Bugui 0.9350 1.2016 0.3899
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Validation Cheoncheon2 0.8215 4.2077 -3.0310
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Figure 5. Mapping the spatial distribution sample of June soil moisture in Yongdam dam watershed (5, 10, 15,
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