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Development a Downscaling Method of Remotely-Sensed Soil Moisture
Data Using Neural Networks and Ancillary Data

/o s
Kim, Gwangseob / Lee, Eul Rae

Abstract

The growth of water resources engineering associated with stable supply, management, development
is essential to overcome the coming water deficit of our country. Large scale remote sensing and the
analysis of sub-pixel variability of soil moisture fields are necessary in order to understand water
cycle and to develop appropriate hydrologic model. The target resolution of coming Global monitoring
of soil moisture field is about 10 km which is not appropriate for the regional scale hydrologic model.
Therefore, we need a downscaling scheme to generate hydroligic variables which are suitable for the
regional hydrologic model.

The results of the analysis of sub-pixel soil moisture variability show that the relationship between
ancillary data and soil moisture fields shows there is very weak linear relationship. A downscaling
scheme was developed using physically-based classification scheme and Neural Networks which are
able to link the nonlinear relationship between ancillary data and soil moisture fields. The model is
demonstrated by downscaling soil moisture fields from 4km to 0.2km resolution using remotely —sensed
data from the Washita’ 92 experiment.
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mponent Ratio
Fine sand 0.15 12.45 477 7.11
Loamy fine sand 0.14 14.70 510 3.86
Fine sandy loam 0.13 15.84 554 33.29
Silt loam 0.10 21.90 561 14.87
Loam 0.11 22.45 592 34.61
Silty clay loam 0.11 25.89 7.58 2.04
Pits, Quarries, Urban 0.11 17.85 514 1.08
Gypsum outcrops 0.10 22.88 6.52 1.64
Range land 0.11 20.62 6.96 26.47
Cropland 0.12 19.82 6.87 22.20
Pasture 0.13 18.14 6.78 41.55
Forest 0.14 18.25 3.31 561
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(RMSE: Root Mean Squared Error, CC: Correlation Coefficient)

10, 1992 0.6227
June 11, 1992 4.35 0.6880 3.40 464 0.6422 3.67
June 12, 1992 4.03 0.7156 3.19 432 0.6724 3.44
June 13, 1992 3.85 0.7310 3.04 4.16 0.6849 3.32
June 14, 1992 3.89 0.7177 3.02 415 0.6776 3.26
June 16, 1992 3.66 0.7067 2.79 3.87 0.6734 3.04
June 17, 1992 3.67 0.6693 2.88 3.86 0.6343 3.05
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