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Simulation of Regional Soil Moisture Using WRF-Hydro
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Abstract

Soil moisture has been widely recognized as an important variable in the hydroclimatic
system. However, the number of soil moisture gauge in Taiwan is relatively sparse and unevenly
distributed. Moreover, the high spatial heterogeneity of soil moisture makes it difficult for
gauge -based observation data to reflect the spatial variation pattern of soil moisture fully. To
obtain more comprehensive soil moisture data, this study uses the Weather Research
Forecasting model-Hydrological modeling system (WRF-Hydro) to simulate the changes in soil
moisture, with the main island of Taiwan as the study area. WRF-Hydro is a coupled system
that combines a mesoscale numerical weather prediction model (WRF) and a distributed
hydrological model. This model can effectively perform land-atmosphere simulations and soil

moisture analysis. Furthermore, this study replaces the original preprocessing and driving data
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(such as land data, land use, and rainfall) in the model with actual observation data, and
calibrates the soil parameters. It is expected that under this research framework, hourly soil
moisture data with a spatial resolution of 2 km or higher spatial resolution can be produced, and
the results can be applied to hydroclimatic modeling and disaster monitoring-related
hydrological analyses.
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