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Fig. 1 Distribution of meteorological stations in the Loess Plateau
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Fig. 2 Spatial distribution of the annual mean wind speed in the Loess Plateau from 1957 to 2009
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Fig. 3 Area percentage of the annual mean wind speed
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1
Table 1  Interdecadal change of the annual and seasonal mean wind speed in the Loess Plateau from 1960 to 2009 ( m/s)
1960 2.43 2.75 2.14 2.16 2.64
1970 2.63 3.02 2.42 2.39 2. 68
1980 2.30 2.68 2.11 2.08 2.34
1990 2.27 2.58 2.16 2.10 2.22
2000 2.13 2.49 2.04 1.89 2.09
1960 2.31 2.84 2.25 2.05 2.10
1970 2.35 2.92 2.38 2.08 2.04
1980 2.07 2.59 2.04 1.82 1.82
1990 2.02 2.50 2.02 1. 84 1.73
2000 1.99 2.43 2.03 1.76 1.73
1960 2.82 3.41 2.71 2.49 2.67
1970 2.94 3.59 3.00 2.58 2.61
1980 2.49 3.05 2.56 2.16 2.17
1990 2.44 2.95 2.50 2.22 2.11
2000 2.13 2.64 2.16 1.86 1. 86
3.2.2
-0.0084. —0.0094 -0.0188m=*s ' *a’ 0. 001
20 70 2000
2.0 m/s o N 2.36.
2.17.2.60 m/s 2 1.94 m/s
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Fig. 4 Annual trends and departure of the mean wind speed in different regions on the Loess Plateau
2 1957—2009
Table 2 Trends of seasonal and wind speed in different regions on the Loess Plateau
/(mes™'ea) /%
*kk -0.009 4 28.0
*k -0.004 0 11.9
*kk -0.007 1 21. 1
*kk -0.014 0 41.7
*kk -0.008 4 100. 0
*kk -0.0122 32.4
*kk -0.007 4 19.7
*okk -0.008 0 21.3
*kk -0.010 4 27.7
*kk -0.009 4 100.0
*kk -0.0213 28.3
*kk -0.016 1 21.4
*kk -0.014 8 19.7
kKK -0.0198 26.3
*kk -0.018 8 100. 0
DRk L ko 0.01. 0.001 ; = /(4 x )
3.3.1
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3
Table 3 Wind speed hierarchies
3 3 4 5 6 7 7
/(m/s) <3.4 3.4-~5.4 5.5~7.9  8.0~10.7 10.8~13.8 13.9~17.1 >17.1
4 5 20 70 2000 5
o 5 5
o 10 2000 5 5
46% 5% 41% 31% N 20%
o 5
5% ~20% N o
5 5 o
4 5 5
Table 4 Frequency of maximum wind speed =5 grades (%)
1970 1980 1990 2000
7.09 5.10 3.49 0.52
0.88 0.99 0. 66 0.11
24.47 15.89 17.23 10. 59
27.66 27.54 25.38 27.65
17.26 10. 57 10. 46 8.49
41.93 32.99 22.80 11.00
4.50 2.71 0.96 0.42
26.57 13.02 2.93 1.21
46. 10 25.53 13.26 4.71
37.47 26.17 21.46 13.25
30. 83 18.91 14.16 15.88
20.38 16. 12 16.39 12.82
42.67 34.30 36.20 21.09
5 5 20 70 2000
70 1%
N 3%~T%
8% ~20% N 20% 17% o
70 2000
o 10% N
70 20% ~ 17% 2000 0.4%+ 3.6%;
1%~5% o 2000 N N .
3%~4% <2% . 70 ~ 80 ~ 90 ~ 2000

10. 64% ~ 10.09% ~ 9. 12% ~ 11.22% -
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Fig. 5 Wind speeds at all levels proportional distribution in different years

5
Table 5 Frequency of maximum wind speed =6 grades (%)
1970 1980 1990 2000
0.93 0.63 0.44 0. 00
0.03 0.05 0. 00 0.03
6.98 3.27 2.60 1.32
10. 64 10. 09 9.12 11.22
3.44 1.54 1.13 0.77
11.17 6.99 3.00 1.02
0.52 0.19 0. 00 0. 00
45 0.74 0.33 0.33
19.97 6.20 1.91 0.39
11. 44 4.42 3.16 1.65
9.99 3.85 1.93 4.03
8.76 6.96 5.45 3.80
17. 08 12.90 9.78 3.64

3.3.2
(1)
38.49 d

36.38 d

10 d;

0.1.1.86 0.69 d.
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Table 6  The number gale days and gale sub-regions (d)
1970 1980 1990 2000
3.0( +) J3(0+) 1.6( +) 0( +)
0.1( +) L2(0+) o( +) 0.1( +)
22.6( ++) 11.8( ++) 9.4( +) 4.8( +)
34.8( ++) 34. 2( ++) 32.4( ++) 40.5( ++)
11.3( ++) L6( +) 4.1( +) 2.8( +)
36.0( ++) 25. 5( ++) 10.9( ++) 3.7( +)
1L7( +) LT +) o( +) 0( +)
14.8( ++) LT +) 0.1( +) 0.1( +)
65.5( +++) 22.6( ++) 6.9( +) 1.4( +)
37.3( ++) 16. 1( ++) 11.5( ++) 6.0( +)
31.1( ++) 13.8( ++) 6.8( +) 14.6( ++)
28.7( ++) 25.4( ++) 19.8( ++) 13.8( ++)
54.3( +++) 47.1( ++) 35.5( ++) 13.2( ++)
Dttt +++ ++ +
4
(1) 1957—2009 2.36 m/s
2.82 m/s. 3 20 80

o
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(2) . 2.36 m/s(
1.94 m/s) . 2.17 m/s. 2.60 m/s -0.008 4. -0.009 4

-0.0188 mes" *a”’ (P <0.001) 1981
(3) 5 5

o 1970 2000
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Spatial and Temporal Trends of Wind Speed on the
Loess Plateau during 1957 —2009

MA Qin' ZHANG Xiao-ping' > WAN Long' MA Tongwu' SUN Yan-ping'
XU Jinpeng' LEI Yong-nan®
(1. College of Resources and Environment Northwest Agriculture & Forest University Yangling 712100 China;
2. Insititute of Soil and Water Conservation CAS and Ministry of Water Resources State Key Laboratory of Soil Erosion

and Dry land Farming in Loess Plateau Yangling 712100 China)

Abstract. An analysis of spatial and temporal trends of mean wind speed and maximum wind
speed during 1957 — 2009 was performed on the Loess Plateau based on the monthly observed
wind speed data at 88 meteorological stations. The cumulative departure analysis a five-year
moving average and the nonparametric methods of Mann-Kendall test were used for data analysis.
Results indicated that:

1) The annual mean wind speed( 1957 —2009) was 2. 36 m/s on the Loess Plateau an-—
nual mean wind speeds of water erosion region wind-water erosion crisscross region and wind
erosion region were respectively 2. 36 m/s 2.17 m/s and 2. 60 m/s and the mean wind
speeds respectively decreased at the rate of —0.0084 m *s ' *a™' -0.0094 m s ' -
a 'and -—0.0188 m * s ' * a”' and respectively showed a significant decreasing trend
(P <0.001). And on the seasonal scale the contribution rates of spring and winter for an—
nual wind speed were higher summer and autumn were lower. For annual mean wind speeds
in the three regions the change point of the decreasing trend was in 1981 and after the
1970s the wind speed decreased significantly.

2) The reason why the mean annual wind speed decreased significantly is that the decreasing
of the frequency of the daily maximum wind speed with a scale =5. The frequency of the gale on
the Loess Plateau showed a significant decreasing trend from the 1970s to the 2000s the magni—
tude of decrease is the greatest in wind erosion region by over 10% . By the 2000s the frequen—
cy of gale in most stations on the Loess Plateau is <2%.

3) In most parts of wind-water erosion crisscross region and the wind erosion region the
number of gale days is more but it is less in the water erosion region and the east of the Loess Plat—
eau. According to the annual mean frequency of gale days in the Loess Plateau four sub-regions
can be divided. They are fewer gale region ( <10 d) more gale region ( 10 =50 d) much more
gale region (50 —100 d) and frequent region ( >100 d) . Most parts of the Loess Plateau fall into
the more gale region and then fewer gale region and non-reguent region. From the 1970s to the
1990s most parts of wind erosion region and wind-water erosion crisscross region belong to much
more gale region. The Baotou and Zhongning stations belong to more gale region. After the year
2000 most parts of the Loess Plateau turn to the fewer gale region.

Key words: mean wind speed; maximum wind speed; the Loess Plateau



