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Abstract Using the Weather Research Forecast (WRF) model and WRF data assimilation system (WRFDA), sensitivity ex-
periments are conducted to simulate a heavy rainfall caused by the coupling of the Tibetan Plateau vortex (TPV) and an abnor-
mal-path southwest China vortex (SWCV) in Sichuan Basin with assimilation of operational sounding data and the intensive ob-
served data obtained through the SWCV Scientific Experiment. The model simulations of precipitation and the vortex moving
path using different initial conditions are compared, and the impacts on the structure evolution of the SWCV and associated pre-
cipitation by assimilating intensive sounding data are analyzed. The results show that the model capability for the forecast of
precipitation and the moving paths of TPV and SWCV is improved by assimilating both intensive sounding data and convention-
al sounding data, while the forecast is less satisfactory with assimilation of only the conventional sounding data. By introducing
intensive sounding data, the intensities of initial TPV and SWCV are enhanced due to the increased cyclonic perturbation on the
initial wind field. In addition, the more unstable stratification adjusted by data assimilation makes it easy for the model to pro-
duce large precipitation with a magnitude that is consistent to observation at the initial time. The experiment reveals that the
generation and maintenance of the SWCV at 700 hPa in this case not only rely on high potential vorticity in the upper levels, but
also rely on increases in positive vorticity caused by horizontal convergence in the lower levels and its upward transport, which
is favorable for the SWCV to develop and move. Latent heat release associated with precipitation at the beginning of the simula-
tion also plays an important role in the development of SWCV. Results of the present study are helpful for better understanding
the mechanisms for the development of SWCV and associated precipitation process.
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averaged from 29 June to 2 July of 2013 (unit; dagpm)
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Fig.2 Model domain and distribution of radiosonde stations
(operational radiosonde stations are denoted by blue dots, the SWCV intensive
radiosonde stations (Jiulong, Jinchuan, Minshang, Jiange) are shown by red squares)
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Table 1 Model configuration and parameters
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Table 2 Assimilation of data in different experiments
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and the merged vortex (dark lines) in the observation (a) and the experiments
(b. CNTL_EXP, c. A19_EXP, d. A23_EXP)
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Fig. 8 Vertical distributions of potential vorticity (unit;PVU) from (28°N, 100°E)
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distributions with height in the experiments
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29° = 33°N and 103° = 107°E at 18:00UTC 29 June

(V1 represents relative vorticity advection, V2 represents vertical

transport term of relative vorticity, V3 represents twisting term,

V4 represents divergence term and V5 represents

geostrophic vorticity transport term)
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Fig. 10  Vertical distributions of Q;/c, (unit:K/h) in the
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component wind is m/s; the grey shadow represents terrain)
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