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Construction of watershed water and wind erosion
models by integrating land data assimilation system

information

Abstract

In Taiwan, sediment disaster issues in the watershed are studied by
applying the concept of sediment budget, which describes the production,
transportation, and storing of watershed sediments during the sediment
transport process. Soil erosion can be recognized as the initiative process
of sediment transportation, and it can be classified as water erosion and
wind erosion based on the external acting force on soil particles. Water and
wind erosion are not only the essential components of sediment budgeting,
but also the key issue in the soil and water conservation research, which
directly affect the health and well-being of people.

In this research project, we select the Dajia River Basin, located in
central Taiwan, as the study area and investigate the water and wind
erosion, their spatial and temporal variation and effects on sediment budget
in the Dajia River Basin. In the project, we construct the water and wind
erosion evaluating models for the study area by using data from
meteorological station, hydrometric station, soil investigation, and the soil
conditions produced from HRLDAS. For water erosion evaluation, we
applied the SWAT model to construct the hydrological model for the Dajia
River Basin, and carried out the model calibration and validation for the
flowrate and suspended sediments of multiple gauge stations. The SWAT



model then can be used for analyzing the soil erosion and sediment
transport by water. For wind erosion evaluation, we used meteorological
data, HRLDAS data, and air quality monitoring data to construct, calibrate,
and validate a dust event evaluation model. The dust model then can be
used for analyzed the occurring probability of dust event and may be used
for dust event forecasting.

Based on the modeling results of water and wind erosion in the Dajia
River Basin, we took the average daily sediment yied from 2015-2018
resulted from the SWAT model and the simulated maximum PMj, within
a day generated by the Bayesian wind erosion-Dep model for mapping the
water and wind erosion degree map. The outcome from this project is
expected to be applied in soil erosion and disaster evaluation, forecasting,

and proposing regulating strategy.

Keywords: The Dajia River Basin ~ Soil Erosion ~ SWAT » HRLDAS ~

River Dust ~ Bayesian Belief Network
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