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Wind speed changes and its influencing factors in Southwestern China

ZHANG Zhibin, YANG Ying* ,ZHANG Xiaoping, CHEN Zhijie
College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China

Abstract: Based on the daily wind speed observation data of 110 stations, this paper studies in temporal changes of wind
speed and its influencing factors in Southwest China from 1969 to 2009. The results show that there was a statistically
significant decrease of 0.24 m s™' 10a™" in the annual mean wind speed in Southwestern China from 1969 to 2009. The
annual average wind speed of 0.37 m s™' 10a”" rate decreased from 1969 to 2000, while the wind speed increased of 0.55

-1
m s

10a™" from 2001 to 2009. The pattern of seasonal changes of wind speed was similar. From 1969 to 2009 , there was a
significant reduced in wind speed ,the wind speed decreased from 1969 to 2000, while the wind speed increased from 2001
to 2009. On the spatial distribution of it,from 1969 to 2009 the annual wind speed reducing stations were mainly located in
high altitude area,reducing the magnitude of the performance gradually decreasing from west to east,reflecting the impact of
the terrain. From 1969 to 2000, the wind speed reducing stations were mainly located in the Tibetan Plateau, Hengduan
Mountains and the Yunnan Plateau, the wind speed increases stations were located in Guizhou Plateau and the Sichuan
Basin. From 2001 to 2009 ,the wind speed increases stations were mainly located in Yunnan Plateau, Hengduan Mountains
and the Sichuan Basin,reducing wind stations were mainly located in the Tibetan Plateau and Guizhou Plateau. On the one
hand , the analysis have confirmed that the decreasing wind speed was caused mainly by the decreasing monsoon circulation
and Westerlies from 1969 to 2000, and the strengthening latitudinal wind speed has made some contributions on the
increasing wind speed after 2000. And what’s more , the strengthening Tibetan monsoon has also made some contributions to
wind change. On the other hand, regional warming was the key incentive for wind decreased. Warming temperatures rose,

especially the lowest temperature significantly warming was the main reason that results in the decrease of wind speed, and
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further analysis revealed that weaken of the pressure gradient between the different latitudes is the key factor of reducing the

wind speed.

Key Words: climate change; wind speed; Southwestern China
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Fig.1 Southwestern China and the distribution of the selected

meteorological stations
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Table 1 The variation of wind speed in Southwestern China
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Fig.2 The change of annual wind speed in Southwestern China
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Fig.3 Spatial distribution of variation in wind speed in Southwestern China
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Table 3 The variation of temperature and its correlation with wind speed during 1969—2009 in Southwestern China

) = TN FRI
F # 2 B % Winter Szmmer
Year Spring Summer Antumn Winter
monsoon monsoon
AEAk Change F-3J<Jl Average temperature 0.41 0.24 0.23 0.34 0.25 0.32 0.28
P4 B 2 A= R
W Extent | ek U 0.28 0.09 0.16 0.28 0.14 0.19 0.19
Average maximum temperature
A
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P4 B 2 A= R
Correlation TR j‘_ﬁm -0.22 0.06 0.2 -0.22 -0.03 -0.07 0.03
Average maximum temperature
A B ==
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Fig.6 The variation of annual temperature and pressure in lower, middle and higher altitude areas during 1969—2009
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