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Study on coupled WRF/WRF-Hydro system driven by high resolution merging precipitation / WANG Wei'? | LIU
Jia®, LI Chuanzhe’, YU Entao’, WANG Yizhi*, QIU Qingtai* (1. POWERCHINA Chengdu Engineering Corporation
Limited, Chengdu 610072, China; 2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100038, China; 3. Nansen-Zhu International Research
Centre, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China; 4. College of Water
Conservancy and Ciil Engineering, Shandong Agricultural University, Tai’an 271018, China)

Abstract: To meet the demand of constructing the rainfall-runoff simulation system coupling the land-surface hydrologic
model and the numerical atmospheric model, three types of high-resolution precipitation data based on weather radar and
rainfall station observations are acquired, namely radar estimated precipitation, rainfall station interpolated precipitation and
radar and rainfall station merging precipitation. The key runoff parameters of the land-surface hydrological model WRF-
Hydro are calibrated using both rainfall station interpolated precipitation and radar and rainfall station merging precipitation.
The applicability of WRF-Hydro driven by different precipitation for runoff simulation in small and medium scale catchments
in the mountainous regions of northern China is explored. The results show that the error indices of merging precipitation are
improved by different degrees compared with that of traditional interpolated precipitation, and the spatial and temporal
accuracy of merging precipitation is also improved. Both rainfall station interpolated precipitation and merging precipitation
can effectively improve the key runoff generation and concentration parameters of WRF-Hydro, and the results of flood
simulation with the merging precipitation rate parameter set are better than that of rainfall station interpolated precipitation.
Driven by high-resolution precipitation data, more accurate WRF-Hydro key runoff generation and concentration parameters
can be acquired, which effectively improves the applicability of the coupled WRF/WRF-Hydro system in the studied basin.
Key words: rain-runoff simulation; high-resolution merging precipitation; rainfall station interpolated precipitation; WRF';

WREF-Hydro; weather radar
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Fig.1 Topographic elevation, gauge network location and nested area with WRF of the studied area
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Table 1 Typical rainfall-runoff processes in the studied area
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modeling system
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Fig.2 Box plots of the evaluation indices for different high-resolution precipitation data
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Fig.3 Cumulative rainfall spatial distribution of different precipitation data in event 1
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Fig.4 Cumulative rainfall spatial distribution of different precipitation data in event 5
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Table 4 Calibrated WRF-Hydro key runoff parameters
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e O ought b FRURE B 0.1~1.0 0.635 0.523
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Table 5 Flood evaluation results of WRF-Hydro simulations
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ik 3 -36.2 -6.9 0.683 0.822 -27.4 -10.4 0.804 0.857
e K 4 -20.5 31.5 0.475 0.651 -35.7 -5.3 0.781 0.671
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ik 6 17.3 0.9 0.968 0.563 72.2 17.4 0.764 0.517
ik 7 -25.5 -34.6 0.684 0.075 -17.0 -27.3 0.760 0.108
Ik 9 2.6 15.0 0.566 0.445 -2.8 -30.8 0.654 0.312
. K 8 -71.1 -62.5 0.348 0.282 -50.9 -65.3 0.519 0.318
S ik 10 -30.4 -33.9 0.199 0.312 -9.0 -41.4 0.305 0.389
Y{E -20.0 -20.4 0.633 0.484 -8.6 -23.5 0.716 0.502
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