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Abstract Since the 20th century, with the rapid growth of the
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world economy, the energy demand has multiplied and energy
industries are in a process of massive development with respect to
wind resources. The wind energy, clean, renewable, and abundant in
nature, offers pollution—free electricity, as the fastest growing energy
approach in the world. Studies on wind climate and the change of
wind resources are widely carried out. The observations of wind
speeds during the 20th century indicate that: (D the wind speed sees
an increasing trend in high latitudes and a declining trend in low
latitudes of both hemispheres; 2 the annual mean wind speed sees
of China;

@ urbanization, the change of anemometers, or the relocation of

an obviously declining trend over broad areas
stations in China are factors that might be responsible for the
decreasing trend of mean wind speeds. The decreasing trend in
China is mainly due to the changes of atmospheric circulation.
Furthermore, the prediction of wind and wind energy in the 21st
century shows that as a result of increasing anthropogenic emissions
and global warming, the annual and winter mean wind speeds and
wind power densities are likely to reduce. The changes of summer
mean wind speeds and wind power densities see great uncertainties.

At present, the studies on the prediction of surface wind speed by

; : Jiangy@cma.gov.cn
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the climate models and simulations have just started, and much

work has to be done before some relatively reliable conclusions . .
might be reached. o 2008
Keywords surface wind speed; wind energy; climate change , 120 GW,
28.7%, ¢ 1,
www.gwec.net ) o , N N
0 s . . 2008
20 , , ° 4 (1M, ,2008
N N 106.6%, 49.6% .
) ; .  2), o
, o 2008 , 122 GW,
) , 4 ,2008 6.3 GW, 2
1 1997-2008 ( :GW)

Table 1 Tread of the installed capacity of wind power (unit: GW)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

7.6 10.2 13.6 17.4 239 31.1 394 47.6 59.1 742 939 1208
1.5 2.5 34 3.8 6.5 7.3 8.1 8.2 11.5 152 199 27.1
0.17 0.22 0.27 0.34  0.40 0.47 0.67 0.76 126  2.60 590 1221
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Fig. 1 Top 10 of total (a) and new (b) installed capacity in the world
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Fig. 3 Simulations and predictions of temperature change by different climate models and human emissions

scenarios ((a), from Ref. [4, 5]) and the anomaly of annual mean surface temperature ((b), from Ref. [5])
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Fig. 5 Climatology and trends for wind speed during 1975-2006, (a) shows the annual

climatology, and (b) shows the annual trend
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Table 2 Studies on wind speed changes in China during the past 10 years
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Fig. 6 Trerels of mean wind speeds for urban stations (curve with +), rural stations (curve with o) and all
stations (curve with -) in China from 1956 to 2004
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Table 3 Comparison of annual and seasonal mean wind speed difference between the climate prediction in both the
early and the late of the 21st century and the simulation in the late of the 20th century (unit: m/s)
21 21
CMM5 -0.07 = = = = =
RegCM3 = -0.21 -0.19 -0.17 -0.40 -0.08
PRECIS = -0.05 -0.01 0.0 -0.22 0.03
RegCM3+PRECIS = -0.13 -0.10 -0.09 -0.19 -0.03
0.06 -0.03 -0.07 0.10 -0.05 -0.07
0.31 -0.07 -0.08 0.48 -0.11 -0.04
BCC-CM1 0.13 -0.06 0.03 0.21 -0.21 0.0
: A2 s 2011-2030 21 ,2080-2099 21 ,1980-1999
20 ; CMM5  BI1 s 2020-2029 21 ,1990-1999 20 H
RegCM3  PRECIS A2 s 2081-2100 21 ,1971-1990 20 234
Notes: The results about global climate models in the table concluded under the SRES A2, in which the year 2011-2030 represents the early 21st century ,
2080 -2099 represents late 21st century, 1980-1999 represents the 20th century. The results about CMMS5 regional climate models in the table
concluded under the SRES Bl, in which the year 2020-2029 represents the early 21st century, 1990-1999 represents the 20th century. The results
about RegCM3 and PRECIS regional climate models in the table concluded under the SRES A2, in which the 2081-2100 represents the late 21st
century and 1971-1990 represents the 20th century.
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