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Abstract

The technology for radar-based quantitative precipitation estimation (QPE) has
significantly advanced, exemplified by Taiwan's Quantitative Precipitation Estimation and
Segregation Using Multiple Sensors (QPESUMS). QPESUMS provides high spatiotemporal
resolution (0.0125 degree and 10 minutes) rainfall data, demonstrating its value for various
hydrometeorological applications. This study aims to analyze the performance of QPESUMS-
driven flow simulations under extreme events using a distributed hydrological model. The
chosen model is the Weather Research and Forecasting Model-Hydrological modeling system
(WRF-Hydro), an extension of the hydrological module in the Weather Research and
Forecasting (WRF) model, which better reflects hydrological processes and land-atmosphere
interactions.The study uses QPESUMS to drive WRF-Hydro in the Gaoping area and calibrates
various geomorphological conditions (such as land use and soil properties) and parameters
(such as Manning's n value and soil property parameters) within the model to improve the
accuracy of flow simulations. The calibrated simulated flows will be compared with simulated
flows produced by the coupled WRF-WRF-Hydro model. Subsequently, the flow results will
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be input into a two-dimensional hydraulic model for regional flood simulation analysis.
Keywords: WRF » WRF-Hydro > Model coupling » QPESUMS
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WRF-Hydro Physics Components —Output Variables

Column Land Surface Models Terrain Routing Modules Channel & Reservoir Routing Modules
= Overland flow, Subsurface flow Hydrologic & Hydraulic
+ A R
il “',';q{(;n | 1 W 2- way
e - el ___ 2
—= i = Coupling e

Output Variables:

s Output Variables: Output Variables:

Evapotranspiration :

; 5 A Stream inflow Streamflow
Soil moisture/Soil Ice 5
S W/ it Surface water depth River stage

NGUBaCK SNoWme Groundwater depth Flow velocity
Runoff 2 X : 5
i Soil moisture Reservoir storage & discharge

Radiation exchange

Energy Fluxes
Plant water stress
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Parameter Definition Unit
MAXSMC Soil water content at saturation or soil porosity m3/m3
SATDK Saturated hydraulic conductivity m/s
REFSMC Soil water content at field capacity m3/m3
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OVROUGHR Multiplier on Manning’s roughness Dimensionless
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