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Abstract: Almost all numerical prediction models have systematic errors. Although the statistical correc-
tion method has achieved some success in reducing the wind speed deviation at individual stations, it is still
urgent to develop a high-resolution wind forecast bias correction method under complex terrain based on
grid points. In this study, a fusion prediction and correction technique for high-resolution wind field at dif-
ferent altitudes in Winter Olympic Games area under complex terrain is proposed. Firstly, the statistical
bias correction method is used to obtain the 1—12 h average systematic deviation of wind at each station by
using the wind observation data of 133 automatic weather stations in the Winter Olympic Mountain Compe-
tition area and the high-resolution wind forecast data of RMAPS-RISE system. Then the wind of CMA-B]J
model is modified by downscaling and optimized by the grid deviation correction coefficient. Finally, the

optimized high-resolution wind is modified by incorporating the latest surface observational data. The
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results show that this method greatly reduces the systematic deviation of wind speed and the average abso-

lute error of wind speed forecast. The reduction rate of the average absolute error and root mean square er-

ror of wind speed within 12 hours is more than 40%. With appropriate modification, this method can also

be applied to the bias correction of other variables.
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Fig. 1 The Winter Olympic Games area (a), Yanqing competition area (b), Yunding (c)

and Guyangshu (d) competition areas in Zhangjiakou

(The shaded area indicates terrain height, circle indicates the position of the automatic weather station;

S1—S8, G1—G3, XHT and EHT indicate Jingsu 1—Jingsu 8, Jingji 1— Jingji 3, Xiaohaituo

and Erhaituo in Fig. 1b respectively; D1—D6 indicate Yunding 1— Yunding 6 in Fig. 1c;
Y2—Y3 indicate Yueye 2— Yueye 3, DL indicates Dongliang 1 in Fig. 1d)
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Fig. 3 Wind field directly output from CMA-BJ model (a), downscaling wind field of CMA-BJ model
to RMAPS-RISE grid point (b), high-precision RMAPS-RISE wind analysis field (¢), RMAPS-RISE

wind field before (e) and after (f) bias correction, and the actual wind field of automatic weather station (d)

in Winter Olympic Games area at 10 UTC 18 January 2020
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Fig.5 Spatial distribution of 1—12 h wind speed deviation of all stations before (a) and

after (b) correction at all stations in Winter Olympic Games area from January to March 2020
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and root mean square error, respectively)
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Table 1 Wind speed and wind direction score of wind scale above 6 and
above 8 in Jingsui 1 Station from January to March 2020
N L NG
% /h M A Jm) PR A n)
S Sk G WU ieiy B R Bk )G W ieiy
1 0.71 0. 64 0.97 0. 96 0. 46 0. 40 0. 99 0.99
2 0. 65 0.58 0. 95 0.94 0. 39 0.38 0. 99 0.98
3 0. 50 0.57 0. 94 0.93 0.23 0.42 0.98 0.98
4 0. 36 0. 54 0.92 0.91 0.13 0. 55 0. 98 0. 96
5 0.24 0.51 0.91 0.91 0.04 0. 56 0. 98 0. 96
6 0. 20 0. 46 0. 88 0. 89 0.02 0.62 0. 96 0. 95
7 0.19 0. 46 0. 87 0. 89 0.02 0.61 0.95 0.95
8 0.18 0.47 0. 88 0. 89 0.02 0.62 0. 96 0. 95
9 0.18 0.47 0. 88 0. 88 0.02 0.62 0. 96 0. 95
10 0.18 0.48 0. 89 0. 88 0.02 0. 62 0. 95 0. 96
11 0.18 0.47 0. 89 0. 88 0.02 0.62 0.95 0. 96
12 0.17 0.48 0. 89 0. 88 0.02 0.61 0. 95 0. 95
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