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Simulation analysis of maximum hourly rainfall process in Zhengzhou
rainstorm center based on WRF

ZHANG Jinping'”, ZENG Muxiang', GUO Yuan'
(1. College of Hydraulic Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. State Key Laboratory of
Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081, China)

Abstract: In order to explore the performance of WRF (weather research and forecasting) model on the
simulation of maximum hourly rainfall process at the rainstorm center of Zhengzhou City, we selected five
common microphysical process schemes to simulate the 14 short-term rainstorms that occurred in Zheng-
zhou City from 2011 to 2018, and analyzed the rainfall characteristics in combination with the temporal
and spatial distribution, rain pattern, rainfall peak value and rainfall concentration. The results show that
the WRF model can simulate the rainfall of the corresponding event, but with a deviation at the position
of the rain area, and the time deviations of the rainfall process for more than 60% of the events are less
than 180 min. The model performs well at the simulation of the accumulated rainfall , with a high correla-
tion to the rainfall process, but lacking the ability to simulate the process rainfall amount. According to
rain pattern analysis produced by the fuzzy recognition method, the WRF model performs well at the sim-
ulation of single-peak rainstorm pattern in Zhengzhou City, but poorly at the uniform rainfall pattern.
When the WRF model is used to simulate the single-peak rainfall pattern, the rain peak deviation can be
controlled within +£30% . The simulated rainfall concentration of 13 rainfall events are consistent with the
actual measurements. Research shows that the overall simulation results of the WRF model are ideal,
which can provide numerical method support for the study of short-term rainstorms in Zhengzhou City.

Key words: maximum hourly rainfall process; WRF ( weather research and forecasting ) model; rainfall
simulation ; rainstorm center; fuzzy recognition method; characteristics of rainstorm pattern; Zhengzhou
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