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Abstract The Weather Research and Forecasting Model (WRF) is used to simulate unusual rainfall event over
Xinjiang during 5 — 7 October 2000, and the effects of model’s horizontal and vertical resolution on the unusual
weather events are investigated in detail. In principle, the model is able to characterize the spatial distribution of un-
usual weather. The results indicate that the increase in horizontal resolution could reduce the bias of the modeled

surface temperature and precipitation. A finer vertical resolution leads to obviously improved rainfall simulations
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with smaller biases. The increase in both horizontal and vertical resolution could produce better predictions of tem-

perature and precipitation. The simulation of soil temperature is better with finer horizontal resolution, but “numeri-

cal storms” are also observed in the 10 km resolution test.
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Fig. 1 Distribution of observation station of Xinjiang: (a) 55 basic observation stations of state; (b) 36 observation stations of soil temper-

ature
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(a) Topography, (b) landuse and (c) soil types experiment domain
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Table 2 Simulation experiments of different resolution

schemes
I KPS HER/km PR a8k BHE
Kf-90-23 90 10 KF 7% 23
Kf-30-23 30 10 KF W% 23
Kf-10-23 10 2! KF }% 23
Gr-90-23 90 10 GD )% 23
Gr-30-23 30 10 GD % 23
Gr-10-23 10 2! GD /% 23
Kf-90-14 90 10’ KF % 14
Kf-30-14 30 10’ KF }% 14
Ki-10-14 10 2! KF % 14
Gr—-90-14 90 10 GD % 14
Gr-30-14 30 10 GD )% 14
Gr-10-14 10 2! GD % 14
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Fig. 4 Surface temperature )et 2000 in Xinjiang simulated with different resolutions and cumulus schemes by WRF: (a) Kf-90 -

23; (d) Gr-90 ; (e) Gr—30-23; (D) Gr—-10-23
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Table 3 Bias, root-mean-square error and coefficient of correlation of observed and simulated temperature of different resolu-

tions and cumulus scheme

Kf-90-23 Kf-30-23 Kf-10-23 Gr-90-23 Gr-30-23 Gr-10-23
2% —5.07 —4. 40 —4.33 —5.26 —4.32 —4.23
bRt 22 6. 41 5.81 6.57 5.77 6.19
A R 3L 0. 61 0. 69 0. 62 0.70 0. 62
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Fig. 5 Same as Fig. 4, but for precipitation
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Table 4 Bias, root-mean-square error and coefficient of correlation of observed and simulated precipication of different resolu-

tions and cumulus scheme

Kf-90-23 Kf-30-23 Kf-10-23 Gr-90-23 Gr-30-23 Gr-10-23
w2 1.70 1.59 1.32 1.82 1.58 1.33
brufEiR 2 4.77 4. 29 4. 20 4. 66 4.28 4.11
LB 0.29 0.51 0.51 0. 36 0.51 0. 55

RS5 FRKFAWEMSHUAFRRA BB L EEESLNHENRE ., REREMEXRY

Table 5 Bias, root-mean-square error and coefficient of correlation of observed and simulated soil temperature of different reso-

lutions
Kf-90-23 Kf-30-23 Kf-10-23
{2 1.12 0. 88 —0. 60
PRt 2% 4.37 4.46 3.08
IEES 314 0. 21 0. 28 0.11
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