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Figure 1 Study area and locations of weather stations
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Table 1 Basic information of five typical

rainfall event
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Table 2 Comparison between WRF simulations and observations for five typical rainfall events
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Figure 3 Spatial distribution of accumulated rainfall for the 20240715 event
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microphysics parameterization schemes
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Figure 6 Comparison of hourly rainfall processes at rainfall centers and offset distances

between simulated and observed rainfall centers for each event
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Table 3 Differences in land use among different

land-surface
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Table 4 Accumulated rainfall statistics before and
after land-surface updated for five rainfall events
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Figure 7 Comparison of accumulated rainfall spatial distribution before and after land-surface data updated
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Simulation and Analysis of Event-based Rainfall in the Yiluo River Basin
Based on the WRF Model

TAO Jie"?, ZHOU Xiangyu', LI Jinjing>*, ZHAO Qijia'

(1. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou 450001, China; 2. Henan International Joint
Laboratory of Water Cycle Simulation and Environmental Protect, Zhengzhou 450001, China; 3. Yellow River Water Resources Center,
Yellow River Conservancy Commission, Zhengzhou, 45003, China; 4. Yellow River Institute, North China University of Water

Resources and Electric Power, Zhengzhou 450046, China)

Abstract; To address the limited studies on event-based rainfall simulation, the applicability of microphysics
schemes, and the hourly evolution of rainfall processes in the Yiluo River basin, where complex topography and
pronounced spatial variability of rainfall pose challenges to rainfall simulation, five typical rainfall events during
2021-2024 were simulated using the Weather Research and Forecasting ( WRF) model. The FNL data from the
Global Data Assimilation System ( GDAS) were used as the initial boundary conditions to evaluate the effects of dif-
ferent microphysics schemes and land-surface conditions on typical rainfall processes. The results showed that the
WRF model reasonably reproduced the spatiotemporal distribution characteristics of event-based rainfall in the Yiluo
River basin. However, the five microphysics schemes, namely Kessler, Lin, WSM6, Thompson, and Eta, still ex-
hibited certain deviations in simulating the locations and accumulated rainfall of rainfall centers, basin-mean rain-
fall, the spatial distribution of accumulated rainfall, and the hourly evolution of rainfall processes. The accumulated
rainfall at rainfall centers and basin-mean rainfall were generally overestimated. Among the five schemes, the Eta
scheme showed relatively stable overall performance. After the land-surface data were updated, the simulated accu-
mulated rainfall at the rainfall centers decreased by approximately 6% overall, and the simulations of rainfall cen-
ters and the spatiotemporal evolution of rainfall processes were significantly improved.

Keywords: WRF model; rainfall simulation; microphysics scheme; land-surface update; Yiluo River basin
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