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Fig. 1 Main factors of soil desertification researching diagram in Zhangbei county
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1981~ 2000 ( ) ( : mm)
Tab. 1 Statistics of precipitation distribution and annual windstorm times
in 1981~ 2000 in Zhangbei county ( mm)
() 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
299.4 342.4 373.6 373.7 4022 3061 3865 409.5 300.8 481.1
1 2 3.2 3.1 8 1.7 5.8 4.5 1.7 5.6 7.7 8.6
2 3 1.7 1.7 17. 6 2.4 10. 9 12. 8 59 8.1 3.3 12. 9
3 4 20. 6 15.9 48 15.5 25. 1 8.6 19.9 6. 4 16. 5 39.2
4 5 33.9 50. 1 47. 5 30.6 66. 8 22 44. 9 45 64. 5 62. 3
5 6 78. 6 124. 3 585 144.6 110.3 99. 8 102.1 157.2 85.9 71. 7
6 7 109. 8 150 130. 1 225.3 199.2 142.6 124.1 235 76. 5 211. 5
7 8 137 145.3 196.4 171.7 230.7 133.7 186 225.4  77.3 284. 5
8 9 109.8 108.2 1557 93.1 119 114. 1 184.7 110.8 127.5 180
9 10 44. 2 45. 5 59. 8 29.1 26. 2 52.5 64. 7 14. 1 110. 2 64.8
10 11 31.7 20. 4 21.2 16.5 3.7 11.3 24. 17 9.5 23.3 7.8
11 12 15. 8 83 2.9 1.1 4.1 7 12. 1 0.8 3.2 6.3
12 1 3.6 2.7 0.6 6.9 1.6 4.1 1.6 5.6 5.8 2.9
+ 23 22 11 24 20 26 5 28 16 25
() 1991 1992 1993 194 1995 1996 1997 1998 1999 2000
479.2  407.2 408 461.9 533.9 441 245.2 437.5 317.3 324.5
1 2 3.6 1 10. 8 5.6 2.7 1. 1 1. 1 13. 3 0.1 4.2
2 3 14. 5 9 11. 5 7.8 82 12. 1 4.6 20. 8 5.2 6.0
3 4 41. 9 14. 5 15.7 5.9 5.6 14. 1 6. 8 51.7 28.7 17.5
4 5 87 25.3 18. 2 51.7 23. 4 28. 6 32.7 95 33. 8 77.9
5 6 222. 5 107 76. 2 111.6 119.1 72.7 61.3 188.6  27.6 108. 8
6 7 233.8 2111 241 244.6 259.2 210. 1 110. 8  234.4 149. 8 88.9
7 8 85.9 207.1 227.8 303 261.7 279.8 1153 146.4 212.8 151.1
8 9 124 123.7 1092 1451 212.3 146.1 81. 5 68. 6 118.6  130.2
9 10 117. 5 66. 1 62. 2 32.3 141. 6 63. 2 55.3 34.9 43. 4 33.6
10 11 11. 2 37. 1 23. 6 8.3 28.2 38.2 11. 5 13.5 8.2 17.9
11 12 7.8 11. 5 15.3 3.5 3.2 10. 1 5.1 2.6 4.7 9.1
12 1 7.9 4 1.9 3.4 3.7 59 6 2 4.5 3.4
+ 13 15 18 7 6 7 0 2 6 10
2 ( )

Tab 2  The analysis result of relationship between annual windstorm times

and precipitation distribution in Zhangbei county

0 8632 0.8372  0.9083 0 8842  0.8382  0.8571 0 8123 0.8485  0.8795 08426  0.9140  0.9283 0. 8210

: 12> 11> 3> 4> 9> 1> 6> 8> 10> 5> 2> 13> 7
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3 1981~ 2000 ( ) ( : C)
Tab 3 Statistics of mean temperature (‘C) and annual windstorm times in 1981~ 2000 in Zhangbei county

() 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
2.4 3.3 3.4 2.1 2.2 2.7 3.9 3 3.7 3.6

1 2 -152 -129 -148 -161 -141 -143 -109 -134 -11.9 -13.1
2 3 -69 -61 -9.3 -11.1 -10.2 -9 -78 -96 -64 -52
3 4 2.3 2 0.7 -1 - 16 0.5 0.8 - 13 1.6 1.2
4 5 8.5 9.1 9.4 9 8.7 9.2 9.8 7.5 9.9 7.6
5 6 14. 4 14. 2 15.9 14. 7 15 15. 8 14. 1 14 14. 4 13.8
6 7 18. 9 16. 5 18. 4 17. 5 17.7 17.9 17.5 18. 1 17. 3 17.1
7 8 18. 1 17. 1 17.9 17.7 17. 4 17.5 18 17.9 18 17.8
8 9 14. 1 13.9 17. 8 13. 6 13.7 13. 6 14. 6 14. 5 13. 8 4.3
9 10 6.5 8.6 8.7 7.8 8 6.5 9.1 89 7.5 8.8
10 11 -4.2 0.6 0.3 0.1 -08 -25 0.5 0.3 -0.4 2.1
11 12 - 11.7 -9 -8 -10.3 -11.1 -9.8 -7.5 -83 -7.3 -66

\S]

—
|

[=)}

-146 -137 -145 -158 -148 - 1.9 -122 -13.3 -12.8

+ 23 22 11 24 20 26 5 28 16 25
() 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
3.3 31 2.9 4.2 3.3 31 4.1 5.1 4.6 3.4

-12 -126 -133 -109 -11.8 -134 -121 -10.9 -10.6 -15.3

-74 -74 -57 -75 -62 -88 -47 -43 -62 -8
-03 0.8 0.3 1. 8 0. 4 -0.6 2.3 4 1.6 1.1
7.3 9 7.7 10. 5 7.2 81 82 10. 8 10. 3 89

13.3 13. 8 14. 7 15. 1 13.3 14. 4 14. 4 14. 4 16. 6 15.7
16. 9 16. 7 17. 2 18. 8 17. 1 17. 2 19 17. 8 19. 9 19.9
19 17. 4 17. 1 18.9 17. 6 17. 1 20 17.9 18.9 19.5

~N O W R W
O 0 N N W R W

8 15.7 14 14. 4 14. 4 13. 6 14. 7 14. 8 16. 3 15 15.2
9 10 7.6 6. 8 8 7 7.5 8.3 7.1 10. 9 82 8 2
10 11 -04 -15 -1.2 0.9 1 - 12 0.1 2 0.6 - 1.6
11 12 -82 -78 -93 -69 -75 -71 -68 -59 -1 - 86
12 1 -123 -13.2 -122 -13.4 -132 -11.6 -124 -11 -143 -13.7
+ 13 15 18 7 6 7 0 2 6 10
4 ( )

Tab 4 The analysis result of relationship between annual windstorm times and

mean temperature in Zhangbei county

1 2 3 4 5 6 7 8 9 10 11 12 13

12 23 34 45 56 67 78 89 9 10 10 11 1112 121

0.7503  0.8714  0.8161 07962 0.8258  0.8369  0.8443  0.8377  0.8285 07827  0.8052  0.8915 0. 8747

212> 13> 2> 7> 8> 6> 9> 5> 3> 11> 4> 10> 1
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Tab 5 Statistics of climate and agriculture production status in 1991~ 2000 in Zhangbei county
() 1991 1992 1993 1994 1995 1996 1997 1998 1999
11 12 (C) -82 -78 -93 -69 -7.5 -71 -68 -59 -7
12 1 (C) -1223 -132 -122 -134 -13.2 -11.6 -124 -11 -143
10 11 ( 4] ) 11. 2 37. 1 23.6 8.3 28.2 38.2 11. 5 13.5 8.2
11 12 44D 7.8 1.5 153 3.5 3.2 10. 1 5.1 2.6 4.7
() 1992 1993 1994 1995 1996 1997 1998 1999 2000
1 2 (C) -1226 -133 -109 -11.8 -13.4 -121 -1009 -10.6 - 153
2 3 (ﬂ) 9 11. 5 7.8 8.2 12. 1 4.6 20. 8 5.2 6.0
3 4 D 145 157 59 5.6 14. 1 68 5.7 287 175
(Yo) 7.2 11. 73 7. 99 7.23 7.24 5. 4 4. 64 2. 76 3.22
() 432 239 635 890 1141 1308 1561 1324 1561
(hm2) 123109 123943 135498 121423 121226 121230 120641 120523 120771
(hm?) 217994 218036 204535 217788 217777 217779 217681 216162 215533

(%) 472 451 431 0.6l 0 -1256 0. 64 0 0
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6
Tab 6 The analysis result of relationship among soil desertification and dimate, agriculture
production status in Zhangbei county

1 2 3 4 5 6 7 8 9 10 11

11 12 121 12 10 11 1112 23 34

0.8916 0.8766  0.8817 O 8073 Q0 8933 Q8719  0.8452 0.8923 0.7501 0.8798 0.8818

5> 8 1> 11> 3> 10> 2> 6> 7> 4 9

Bt EAIHEF, FRKKe TREE A%A A Lt AFKkILEAR
s 2B GHANKAELEF EFISMAZ R, KALBAR BF AL R 5E R A,
FEde —F &gt
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Main factors analysis about soil desertification in typical
section of interlock area of farming and pasturing: the case
of Zhangbei County, Bashang Area of Hebei Province

HAI Churxing', MA Li’, WANG Xuemeng’, LI Lu'
(1. Department of Resource and Envionmental Science, Beijing Normal University, Beijing 100875, China;
2 Department of Geography, Capital Normal University, Beijing 100037, China; 3. Agriculture Resource
Comprehensive Investigation Institute, Shanxi A gricultural Academy of Science, Taiyuan 030006, China)

Abstract: Global climate change and increasing intensity of anthropogenic activity are the ma
in restricting factors to the development of agriculture in arid and sem+arid area. Gray relation
model was applied to analyze the main factors of wind erosion and land desertification in
Zhangbei County of Hebei Province in interlock area of farming and pasturing. Climate change
and anthropogenic activities are the main factors influencing wind erosion and land desertif+
cation. Climate change factors include monthly mean temperature and rainfall and annual mean
temperature and rainfall. Factors of anthropogenic activities include population increase rate,
per capital income, change of grassland and cultivated land area, the research result indicates:
Wind erosion and land desertification are related to changing climate in interlock area of
farming and pasturing of northern China, such as mean temperature and its precipitation in
winter. There is no distinctive relationship betw een the annual mean temperature and its pre-
cipitation. Population growth is a social factor and also a very important factor influencing agr+
cultural production. Anthropogenic activity could intensify or mitigate wind erosion and land
desertification on the background of mean temperature and precipitation changes in winter. Ae
cording to changes in mean temperature and rainfall in winter, agricultural production frame-
work and way of production can be adjusted properly by human beings in their production pro-
cess. If precipitation decreased and temperature rose in winter, cultivated land area must be re-
duced next year. Stock raising or other ways of production should be increased. On the other
hand, if the precipitation increased and temperature fell in winter, cultivated land area could be
enlarged, because the soils have enough water and are suitable to be cultivated. Adjustment of
agricultural production structure according to changes in mean temperature and precipitation in
winter can mitigate wind erosion and land desertification and guarantee sustainable agricultural

development.

Key words: iw terlock area of farming and pasturing; gray relation model; soil desertification;

Zhangbei County



