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1.1
13]
1995~1999 ©
1:100 Bl
1.2
568.9mm 60% 6~8 14 ,
298.73km 1 030.6km?
1.24x10%m?
10.974x10°m* 8.85% 430m’/s
400mm 789 1.15%10%m?,
1.25%10%m? 8.16x10°m* v 397.6mm
16.63x10%m* 89.413x10°m? 275.5%10°m?
178.4x10°m® @ 1
1 (2000 )
Table 1 Data of social economic situation(2000)
(1o* ) 63.6 323 29.8
(- /km?) 609 180 71
GDP ( ) 10 627 951 220 770 89 207
( ) (10* ) 182 993 59 043 61 506
1o* ) 107 317 41 046 29 088
(%) 58.65 75.26 48.24
(10* ) 27953 2 635 1 166
(%) 1.53 2.94 234
10t ) 70 677 13 443 29 581
(%) 38.62 18.27 46.41
(10* ) 2203.7 1919 1671
(%) 1.20 3.52 3.01
1.3
2 3
2 (%)
Table 2 Land use structure in different regions
424 36.3 11.9 5.8 32 0.3
70.6 6.7 0.01 39 18.8 0.01
53.6 17.1 22.5 3.6 2.7 0.5
(3]
1.3.1
@ : .1985.

@ . .1981.
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1.3.2
1/3
82 091.2hm?
36.09% 108 901.2hm? 47.87%
20 439.8hm? 8.99%
1.3.3
[67
3 mYhm? 3

Table 3 Water requirement criteria and total amount of land for different regions

4 200 4 500 4 800
4 600 6 000 5 000
4 500 4 500 5 000
2 000 2 000 2 000
4 800 3 500 3 600
3 000 3 000 3200
2 000 2 100 2 300
1 500 1 500 1 600
(10%m?) 5.5 6.8 16
2
2.1
@®
@
6)
2.2
8]
Fx)=CG X=max
DAY X< (or) =B, X=0
@n @12 @lm @ (an) @ (a12) @ (alm)
® ()= é?zl éa:zz C?zm _ ®: (an) é@l (@) ®:(G/zz)
@/1] @/ﬂ @nm @ (an]) @ (a/LZ) @ (anln)
& € (a0, (a5 a &s ) &
X:[xl X oo x,,]T B:[bl bz .o bn] C=
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2.3
4
4
Table 4  Decision variables for different types of ecological regions

X, X X,
X, X, X,
X; X; X;

X, X,
X, X X
Xs X X

X, X,
X X X
Xy Xy Xo

@® Arc Info
@ 1995~1999 6) 1995~1999
© 1995~1999
o] 3
5
5
Table 5 Water-land allocation scenarios for different ecological targets
1 2 3

X, (hm) 74 008.6 70 1562
X, (hmd) 0 0
X, (hm) 42076 43 430.0
X, (hmd) - 11 740.0
X (hmd) 284 0
X, (hmd) 51862 26100
X, (hmd) - 0
X (hmd) 105 336946
X, (hmd) 229917 50754
(10%n7) 401 6.45

(10° ) 3874 1.39

20 439.8
0
42 024.3
373.1
31 301.8
0
532534
249 809.1
0
11.17
3.231

66 645.3
328253
4207.7
0
98179

10.5
7 056.4

5.12

8.272

67 283.7 14 307.9
2872.6 61319
43 430.0 420243
11 740.0  373.1

0 0
2 610.0 0

0 166 927.6
16 260.0 167 437.2

22 510.0 0
6.65 12.30
1.49 4.827

76 294.2

375778

31674
0

7 390.0

1 500.4
0
5.48
9.007

58 620.7 14 307.9
16 598.1 61319
43430.0 420243
11 740.0 373.1

0 0
2 610.0 0
0 33 436.4
16 260.0 0
17 650.0 0
6.94 13.81
1.560 6.669
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Fig.1 Optimal water-land allocation procedure
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Optimal spatial allocation of water-land resources for
sand/dust storm prevention and control in different
ecological regions of the capital circle

WU Shao-hong', YAO Hua-rong' %, YANG Qin-ye'
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. Xi’" an Jiaotong University, Xi’ an 710049, China)

Abstract: The capital circle including 47 counties and cities is one of the most important sand/
dust storm source areas for sand/dust storms of recent years that have affected some metropolis
such as Beijing and Tianjin.This situation is highly concerned by the whole society. According to
the features of eco-geographical regions of the circle,Daxing is a case standing for the north rim
of defoliated broad-leaved forest and shrub-grass region of North China,Huailai is for shrub and
grassland of the Sangganhe River and Yanghe River Basins,and Zhangbei is for steppe of west
Bashang Highland.Objectives of this study are to control and to reduce the possibility of sand/
dust storm through re-allocation of the usage of water-land resources.Data for the study are from
“ Land Use Database” of China Resources and Environment Remote Sensing Data Base;1:1000 000
Land Resources Map of Chinasand the local government statistics and field surveys.Analysis
indicated that main problems for the causes of dust/sand storm occurrence are illogical land use
structure,irrational land use allocation and unsatisfied water resource for land use requirement.
Taking water resources supply and land-use types as the two most important restraining factors,
gray linear programming model was applied to re-allocate water-land resources.Sand/dust storm
prevention and control was taken as the first objective of the model.Economic development and
sustainable regional development is the second.Different scenarios for different objective schemes
were completed.Geographical information system (GIS) technology was employed to map the
different scenarios/schemes.Land use type conversion based on water resources limitation is the
main way to achieve the scenarios.Common measurements are sandy land controlling and bare
land coverting.Converting parts of dry farmland to medium coverage grassland is the special
measurements for Daxing;converting sloping (higher than 15°) farmland to grassland is for
Huailai;and reducing dry farmland and increasing coverage of grassland are for Zhangbei.
Key words: sand/dust storm prevention and control; water-land resources; optimal allocation;

spatial scheme
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Fig.2 Land use (a) and optimal spatial land resources allocation (b) for Daxing
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Fig.3 Land use (a) and optimal spatial land allocation (b) for Huailai
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Fig4 Land use (a) and optimal spatial water-land allocation (b) for Zhangbei



