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Applying Timed Wind Dataset in Arctic to Studying Return Period
of Yearly Maximum Wind Speed
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Abstract: The data of international exchange stations are an important basis for studying engineering mete-
orological parameters in the area of only few observational data. However, this data are timed data which
have some quality problems. Therefore, quality control of the data and the transform of timed data are
necessary before further study. Being to lack of other references, the quality control of the data includes
temporal consistency check, spatial consistency check and consistency check between various observed ele-
ments based on the weather and climate characteristics of Arctic. Return period wind speed is calculated
with yearly maximum wind speed (usually 10 min average wind) which may not occur in timed data. How-
ever, there is no any good ways to obtain hourly data from timed data, return period wind speed is there-
fore obtained mainly through correcting the return period wind speed calculated from timed data. By apply-
ing wind speed standard deviation, the relationship between return period wind speed calculated from timed
data and yearly data is established, with which return period wind speed in Arctic is obtained.
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Fig. 2 Time series of wind speed at Station

20069 (a), the series after checked by quality
identify code (b) and after quality control of

high wind speed values (¢)
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Table 1 Return period wind speed at Arctic stations before and after correction (unit: m + s™')

ﬁ&l"’,_} i‘éjjj% Vd5() le()() VfS() Vﬂ()() ﬁlﬁ% i@j}‘% VdSO Vd](](] VIS(] V“()()
20069 3.4 27.9 29.3 31.9 33.6 22282 4.2 29.9 32.4 34.4 37.3
20087 2.5 24,2 25.1 27.5 28.6 23022 3.3 29 30.5 32.9 34.6
20292 3 26.9 28. 1 30.5 32 23032 3.2 29.9 31.5 33.7 35.6
20667 2.7 25.1 26.2 28.6 29.9 23205 3.1 22.3 23.8 26 27.8
20674 3.2 27.3 28.2 31.1 32.4 23219 3.5 22 23.2 26 27.5
20744 5.3 44.4 46. 3 9.8 52.2 23226 3.9 29.9 31.7 34.2 36. 4
20891 3.4 26.5 28.5 30.4 32.8 23256 4 29.5 32 34 36.8
21432 2.9 25.9 26.9 29.5 30. 8 23274 3.3 22.5 24.2 26.3 28.4
21802 4.2 29.1 31.3 33.6 36.1 23345 3 28.3 29.8 31.9 33.7
21824 1 35.1 36.4 39.5 41.1 23412 2.6 13.8 14.3 17.1 17.8
21921 3.7 20.9 22.2 25.1 26.7 23418 2.3 17.3 18.3 20.4 21.6
21946 3.4 24.3 26.1 28.3 30.3 23426 5.6 31.3 34.7 36.8 0.8
22165 4.4 31.3 33.3 35.9 38.3 24343 3.4 26 28.1 30 32.4
22271 3.8 26.8 28.5 31.1 33.2 24652 4.5 27.2 29.7 32 34.9
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Fig. 4 Distribution of return period wind speed calculated with timed data

(a) 50 year, (b) 100 year
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Fig.5 Distribution of return period wind speed calculated with NCEP reanalysis data (4 times one day)
(a) 50 year, (b) 100 year
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Fig. 6 The 50 year (a) and 100 year (b) return
period wind speeds calculated with timed
data and yearly statistical data as well as

corrected return period wind speed
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