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Abstract: Two cold air events that happened in Qiongzhou Channel were modeled by mesoscale dynamic
model WRF and diagnostic model CALMET, and the research focuses on the near-surface wind. Horizon-
tal grid spaces of four nests in WRF model are 27 km, 9 km, 3 km and 1 km respectively. The fourth nest
with 1 km grid space of CALMET and the fifth nest in WRF is set as model initial field for down grid space
to 200 m, so as to get the final field which is able to fulfill the resolution required. Wind speed and direc-
tion of CALMET-200 m, WRF-1 km and WRF-200 m are contrasted with the observed winds at 21 observ-
ing stations (including 6 anemometer towers) distributed in the two sides of the Qiongzhou Channel. The

main conclusions are as follows: (1) CALMET-200 m speed RMSE is much less than the two other experi-
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ments with time going, but there is not any notable difference in wind direction RMSE. In the height of 60
—80 m, RMSE can not show any difference in wind direction, either. (2) At 10 m height, CALMET-200

1 —1

m wind is diagnosed to be the best with the average error varing from4 m =+ s ' to 0 m * s~ '. The average
errors of the other two experiments are about 2 m « s™' bigger than CALMET-200 m. The distribution of
errors is more concentrated in direction. In 60—80 m height, the three experiments have almost the same
results. But the result of WRF-200 m wind speed shows worse than the results of the other two experi-
ments, while not differences in wind direction are found in the three experiments. (3) Smaller wind speed

and direction average errors of WRF/CALMET system in non-cold air condition show that the system can

perform better when the atmospheric stratification is relatively stable.
Key words: WRF/CALMET, highly resolved, near-surface wind, cold air
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Fig. 1 Five nest domains in WRF simulation

(Domains 1—4 are in the big figure, domains 4

and 5 are in small figure)
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Table 2 10 m wind average RMSE at 21 observatories of three experiments in November and December 2011

Ay 111 12 ]
i M /m o« ! Aap /¢ N /m o« s™! R/
B CALMET WRF CALMET WRF CALMET WRF CALMET WRF
o) A% R 200 m 1 km 200 m 200 m 1 km 200 m 200 m 1 km 200 m 200 m 1 km 200 m
-1 - -
RMSE 2. 047 3.210  3.269 26.150  27.084 27.056 2. 966 4,486  5.393 23.996  23.962 23.835
£3 2011 F 11 F112 AMRE 6 Wi ug 3 Hik 3 45 R B9 RMSE
Table 3 Wind average RMSE at 6 wind towers of three experiments in November and December 2011
EE 114
B3 W /m e ! A/
R CALMET WRF CALMET WRF
[%] 4% B 200 m 1 km 200 m 200 m 1 km 200 m
% 1 3 60 m 1.5537 1.5294 1.7347 19. 6578 22. 3445 22. 9384
19011 ik 70 m 2.4256 2.9505 2.6020 20. 1352 20. 4422 21.6838
21002 3 1.5078 1.5997 1.5240 13. 3655 14.3293 15.1129
RMSE 21004 3k 1. 6209 1. 6846 1. 7190 21.0777 20. 3330 28. 5304
21005 3 2.7436 2.7142 2. 6464 37.1834 32.9705 31. 4980
75 vk 80 m 1. 9207 2.0622 2.0759 18. 8305 20. 0459 20. 1391
I 1. 9621 2.0901 2.0503 21.7083 21. 7442 23.3171
A 12 J
B W /m e s g/
R CALMET WRF CALMET WRF
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