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GIS-based land-use eco-security evaluation in typical agro-pastoral zone. XIE Hua-lin

College of Resources and Environmental Management Jiangxi University of Finance and Eco-
nomics Nanchang 330032 China . Chinese Journal of Ecology 2008 27 1 135-139.
Abstract Taking Ongniud Banner in Inner Mongolia as a representative of typical agro-pastoral
zone in North China GIS-based land-use eco-security evaluation was conducted. The results
showed that in 1985-2000 over half of the study area was in danger of desertification and soil e-
rosion. The soil erosion in the central and west regions and the land desertification in the eastern
region were still serious and the average eco-security synthetic index ESSI in this area was
2.70 in 1985 and 2. 66 in 2000 with the overall eco-security status being in insecurity. The dis-
tribution area of various eco-security grades in 1985 and 2000 was in the order of less secure >
extremely insecure > relatively secure > insecure > secure.

Key words eco-security evaluation land use GIS agro-pastoral zone.
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1
Tab.1 Criterion of indices of eco — security evaluation in the Ongniud Banner

% % °
>0. 65 >5 >70 <25 <5
0.50 ~0.65 4~5 50 ~70 25 ~ 100 5~30
0.20~0.50 2~4 30 ~50 100 ~400 30 ~50
0.05~0.20 0.7 ~2 10 ~30 400 ~ 600 50 ~80
<0.05 <0.7 <10 > 600 >80
2 3 1985 2000
Tab.2 Criterion of integrative index of eco-security evalu- Tab.3 Comparison of land desertification between 1985
ation and 2000 in the Ongniud Banner
ESI 1985 2000
J
>8 km? % % km? % %
6~8 916. 81 7.73 7.73 869. 56 7.33 7.33
6 ~4 3940.22  33.23 40. 96 4299.83  36.26 43.59
4.2 3166.56  26.70 67. 66 3198.64  26.97 70. 56

1595.94  13.46 81.12 1237.91  10.44 81. 00
2239.00 18.88  100.00 2252.59  19.00  100.00

<2

1985 13. 46% 10. 44%
ESI = n /ﬁ c, 3.02%
i=! 1985—2000
ESI; j
C; J t
n
2003
2 1985—2000
1.7 2.9%
1985—2000
2.63%
ArcGIS
9.0
ESSI 2.2

ESSI'=min  ESI; 1985 2000

2 4 1985
131. 88 km’ 2000 667.13 km® 15
2.1 535.25 km®
1985 2000
3 1985 1985—2000
2 239.00 km® 2000 2 252.59 km® 840. 69 km?

13.59 km?
1985—2000
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4 1985 2000
Tab.4 Comparison of soil erosion between 1985 and 2000
in the Ongniud Banner
1985 2000

km? % % km? % %
4140.38  34.84  34.84  4129.94 34.76  34.76
1994.38  16.78  51.62  4058.19 34.15  68.91
3548.69 29.87  81.49  1800.75 15.15  84.06
2067.00 17.40  98.89  1226.31 10.32  94.38
131.88  1.11  100.00 667.13  5.62  100.00

2 063. 81 km’
1985—2000 2.67%
1985—2000 17.29%
2.3
5 2 1985 2000
1985 378. 60 km? 2000 393. 16 Fig. 2 Integrative eco-security evaluation maps between
km? 15 14. 56 km? 1985 and 2000 in the Ongniud Banner
12
1985—2000 48.31 km’
1985—2000 34. 41 km’ 1985 2000
37. 66 km” 2.70  2.66
5 2 1985 2000
1985—2000 1. 78% > >
1985—2000
1.99% 3
5 1985 2000
Tab. 5  Comparison of integrative eco-security between GIS
1985 and 2000 in the Ongniud Banner
1985 2000
km* % % km? % % 1985—2000 1/2
71.20  3.74 3.74 33.54  L.77 1.77 1985
339.82 17.89  21.63 339.49 17.87 19.64
805.00 4238 64.01  876.83 46.15 65.79 2000 2.70  2.66
305.08 16.06 80.07  256.77 13.52 79.31 1985 2000

378.60 19.93 100.00 393.16  20.69 100.00
2.70 2.66
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