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Applicability of the WRF Model in Complex Topographic
Conditions: A Case Study on Precipitation Simulation in
the Western Yunnan Region

Yang Cheng, Fu Zhijia
(Dali National Climate Observatory, Dali Meteorological Bureau, Dali 671003)

Abstract: This study investigated the applicability of the WRF model in complex topographic conditions by modeling a weather
incident that occurred in the west Yunnan region on July 13, 2014, using the WRF model and GSI assimilation system. The
results showed that the location of the precipitation belt could be predicted by both the control model and assimilation model,
although the intensity predicted by the control model was a little larger. The intensity of precipitation predicted by the assimilation
model was somewhat weaker and the location of precipitation moved southward. In comparison to the results from TRMM, the
precipitation predicted by the control model and assimilation model started late and had a longer duration. The precipitation
region predicted by the control model was similar to the results from TRMM, while that predicted by the assimilation model was
a little westward. In combining with the assimilated sounding data, the model significantly decreased the 24h-accumulated rainfall
and RMSD of each site. The 1.0-h rainfall at each site simulated by the control model was larger, while the 1.0-h rainfall of each
site simulated by the assimilation model was relatively small. This suggests that the assimilation model had the ability to predict
single-peak precipitation. The simulation results for both the control and assimilation models for the area with multi-peak rain, and
no or weak rain, had large errors. The WRF model has the ability to simulate precipitation incidents in complex terrain in the West
Yunnan region. Coupling the model with GSI, it could adjust the distribution of each variable of the mode input field to influence
the model simulation performance, however, the overall simulation results need to be further improved.
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Fig. 1 The domains setting (a) and in nest domain (b) of model with elevation and stations (DA represents data
assimilation, COM represents comparison, DA&COM represents both DA and COM)
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Fig. 2 The stream (fill color) and temperature (contour) field of ECMWF Interim on 500 hPa (a) and 700 hPa (b) at 08 BT
July 12, 2014
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Fig. 3 The temperature (a), U wind component (b), V wind component (c) and special humidity in the WRF domain that
assimilated sounding data at the initial time
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one on July 12, 2014, 14 hours and then 24 hours later
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Fig. 5 The accumulated 3 hour precipitation from the TRMM on July 12, 2014, 14 hours and then 24 hours later
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Fig. 6 The accumulated 3 hour precipitation from assimilation modeling in domain one on July 12, 2014, 14 hours and
then 24 hours later
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Fig. 8 One hour precipitation from the assimilation model in July 12, 2014, 14 hours and then 24 hours later
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