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Abstract Based on the three-dimensional variational data assimilation retrieval (3DVAR) and four-dimensional vari-
ational data assimilation retrieval (4DVAR) methods, experiments of wind retrieval from Doppler lidar data were
performed. Both the 3DVAR and 4DVAR methods were applied to the Paralympics test events in May 2008, ob-
served by the vehicle-borne Doppler lidar. The retrieval wind filed was analysed by comparing with the buoy data.
The results demonstrated that both the 3DVAR and 4DVAR methods were able to retrieve the detailed wind field

near the sea surface, which could reflect the variation of wind direction, and accorded with the buoy data basically.
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The wind field retrieved with the 3DVAR method was more consistent with that with the 4DVAR method under the

gale weather than gentle breeze. It also showed that the wind field retrieved with the 4DVAR method was more

close to wind from the buoy data than that with the 3DVAR method, because the buoy data were used as the back-

ground field in the 4DVAR method. It was found that there was a very good correlation between the retrieved and

buoy’s wind directions, while there would be some correlation between the retrieved and buoy’s wind speeds. The

difference between the retrieved and buoy’s wind directions (speeds) could be shown from the mean RMS error and

the mean absolution error, so the retrieved wind should be used with caution under the gentle breeze weather.
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®1 REGEROHARRE
Table 1 Root mean square errors of the retrieval results
Dsa Dia Dy

W/ ) A /m - 7! R/ ) M /m - s7! A/ ) W /m - 57!
5H10H 18. 25 1. 35 10. 52 0. 59 19. 08 0. 90
5H11H 35. 25 2.90 26. 03 1. 27 33.79 2. 30
5H12H 11. 89 1. 47 13. 84 0. 86 12. 26 1.17
5H 13 H 21.02 2.83 15. 22 2.04 19.93 2.99
5H 14 H 30. 81 1.32 18. 03 0.73 24.17 2. 06
S 23. 44 1. 97 16. 73 1.01 21.85 1. 80

®2 REHRNTEHEITRE
Table 2 Mean absolute errors of the retrieval results
Dsa Dia Diya'

Wi /) G /m - 57! S/ () K /m s S/ () R /m - s !
5H10H 14. 71 1. 04 8. 05 0. 48 11.13 0. 44
5H11H 28. 69 2.23 23.53 0. 99 30. 84 1. 74
5H12H 10. 55 1.23 11. 48 0. 70 10. 34 1. 09
5H 13 H 16. 81 1. 36 13. 20 1. 57 14. 77 1.91
5H14H 20. 95 1.08 12. 55 0. 59 17. 63 0.71
-1y 18. 34 1. 39 13.76 0. 87 16. 94 1.18
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