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Evaluation of exploitation suitability of unutilized arable lands in
ecologically fragile areas

— A case study of Datong City, Shanxi Province

LEI Shu-Xia'?, HAO Jin-Min®, WANG Li-Min®

(1. Beijing Research Center of Urban Systems Engineering, Beijing 100089, China; 2. College of Resources and Environment, China
Agricultural University, Beijing 100193, China)

Abstract Datong City is in Northwest China. As a main coal production base, the city is in a relatively fragile ecological environ-
ment region. Human activity has greatly affected land ecological environment in this region. This paper used Fuzzy analysis to re-
gionalize ecological fragility of Datong City based on administrative districts. This was important for the evaluation of exploitation
suitability of unutilized arable lands in different areas of the city. The indicators for regionalization of ecological fragility were natu-
ral factors, such as those involved in terrain, physiognomy, meteorology and hydrology, and artificial factors, such as those involved
in land use, society, and economy. The weights of indicators were decided by using AHP method and the ecological fragility was
classed into four level, which were micro, slight, moderate and severe levels. The evaluation results showed that Nanjiao District,
Yanggao County, Zuoyun County and Tianzhen County were severe ecologically-fragile regions. Hunyuan County was a moderate
ecologically-fragile region. Then Guangling County was a mild ecologically-fragile region. Xinrong District, Datong County and
Linggiu County were weak ecologically-fragile regions. On the base of regionalization of ecological fragility of the city, the exploita-
tion suitability of unutilized arable lands was evaluated by using the regulated classification of agricultural lands combined with en-
vironmental conditions. The evaluation index system was consisted of factors of site, soil, hydrothermal and ecology with a total of

eleven indexes. The weights of indexes were decided according to their importance, and the suitability coefficient was calculated.

* (2008BAJ08B03)
(1972~), s s E-mail: leishuxia2000@163.com
:2011-04-28 :2011-07-22



1418 2011

19

The results showed that 84.09% (468 692.59 hm?) of unutilized arable lands in the region was suitable for cultivation. About 43.77%
(205 165.81 hm?) of the unutilized arable lands was in the weak ecologically-fragile region. Also the areas of unutilized arable lands
in the mild, moderate and severe ecologically-fragile regions were 52 392.84 hm® (11.18%), 69 427.45 hm? (14.81%) and 141 706.49

hm? (30.23%), respectively. Unutilized arable lands with high suitability for cultivation in the weak ecologically-fragile region were

given exploitation priority. Unutilized arable lands with relative suitability for cultivation in the weak, micro-level fragility were a

viable alternative. Unutilized arable lands with high suitability for cultivation in mild and severe ecologically-fragile regions were not

considered for exploitation.
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Table 1  Scores and weights of indicators for regionalization of ecological fragility of different districts and counties in Datong City

Indicator Weight Nanjiao  Xinrong Datong Linggiu Guangling Yanggao  Zuoyun Hunyuan Tianzhen
g District District County County County County County County County

L 0.049 0.71 0.52 0.58 1.00 0.76 0.24 0.84 0.00 0.29

Fragmentation index
. . 0.047 0.00 0.98 0.94 0.97 0.96 1.00 0.93 0.96 0.97

Population density
R . L 0.119 1.00 0.98 0.61 0.69 0.90 0.00 0.66 0.36 0.41
Chemical fertilizer application rate

0.129 0.16 0.86 1.00 0.26 0.18 0.38 0.74 0.21 0.00

Forest coverage rate
L 0.182 0.42 0.33 0.39 1.00 0.46 0.00 0.28 0.51 0.33

Land reclamation index
GDP
. 0.026 0.34 0.99 0.38 0.37 0.13 0.00 1.00 0.13 0.01
GDP per capita
. . 0.024 1.00 0.00 0.22 0.78 0.18 0.00 0.93 0.21 0.16
Proportion of non-agricultural output
L 0.017 0.00 0.52 0.45 0.90 1.00 0.98 0.13 0.93 0.79
Urbanization rate
X 0.135 0.02 0.70 0.99 1.00 0.99 1.00 0.00 0.99 1.00
Coal production

L 0.145 0.38 0.25 0.00 1.00 0.74 0.41 0.28 0.70 0.71

Land utilization rate
0.127 0.00 1.00 0.92 0.64 0.68 0.84 0.88 0.52 0.92

Cultivated land per capita

x2 RKRETZREXESRSBMES XEMESITHILE

Table 2 Fuzzy evaluation results for regionalization of ecological fragility of different districts and counties in Datong City

Administrative district Micro ecological fragility Slight ecological fragility Moderate ecological fragility Severe ecological fragility
Nanjiao District 0.1430 0.0412 0.216 4 0.599 5
Xinrong District 0.361 4 0.199 8 0.146 0 0.292 8
Datong County 0.380 7 0.1254 0.2290 0.2650
Linggiu County 0.565 4 0.1180 0.1802 0.136 3
Guangling County 0.259 4 0.3382 0.194 2 0.208 1
Yanggao County 0.278 9 0.047 1 0.1599 0.514 1
Zuoyun County 0.169 4 0.303 6 0.0872 0.439 8
Hunyuan County 0.1813 0.1511 0.3872 0.280 4
Tianzhen County 0.282 8 0.188 2 0.207 8 0.3212
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Table 3  Classification indexes, classification ratings and weights of selected factors for evaluation of
suitability for cultivation of unutilized land in Datong City
1 2 3 4
Evaluation index Grade 1 Grade 2 Grade 3 Grade 4 Weight
Slope gradient <6° 6°~15° 15°~25° 25° 0.089
Site Score 100 75~100 50~75 0
factor
Slope aspect 0.067
Flat, south Southeast, southwest East, west, northeast North, Northwest
Score 100 80 50 0
Soil texture Loamy soil Clay soil Sandy soil Gravel 0.128
Soil Score 100 80 60 0
factor
. 4 20 15~20 10~15 <10 0.116
Organic matter content (g-kg )
Score 100 75~100 50~75 0
60 40~60 20~40 <20 .
Layer thickness (cm) 0.065
Score 100 80~100 60~80 0
. 5 3500 3 000~3 500 2 500~3 000 <2500 0.050
Hydro- Effective temperature ('C)
thermal Score 100 75~100 50~75 0
factor Rainfall (mm) 500 450~500 385~450 <385 0.132
Score 100 80 50 0
Irrigation Good Relative good Moderate No 0.108
Score 100 80 60 0
. . Week Moderate Slight severe Severe 0.125
Ecological Soil erosion
factor Score 100 80 50 0
. . Week Moderate Slight severe Severe 0.049
Desertification
Score 100 80 50 0
L No Light Moderate Severe 0.071
Salinization threat
Score 100 80 60 0
2 b
b > b
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5
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Table 4 Rating of arable land exploitation suitability of unuti- (1
lized land in Datong City 5
2
Suitable level Suitability coefficient Area (hm?) Proportion (%) 468 692.59 hm°,
o/ . 2
Vi itabl 0.66<K<0.85 89 359.60 16.03 84.09%; 205 165.81 hm
ery suitable
, 43.77%; 52 392.84 hm’
0.57<K<0.66 197 016.33 35.35
More appropriate , 11.18%;
0.48<K<0.57 182 316.66 32.71
Generally suitable ) )
69 427.45 hm 141 706.49 hm",
0.17<K<0.48 88 708.18 15.91

Inappropriate

14.81% 30.23%
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Fig. 1 Result of evaluation on exploitation suitability for cul-
tivation of unutilized land in Datong City
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Table 5 Results of evaluation of suitability for cultivation of unutilized land based on regionalization of ecological fragility in

Datong City hm?
Administrative district Very suitable ~ More appropriate  Generally suitable Inappropriate
i istri ingqi 35809.95 92 399.73 76 956.13 30583.21
Micro ecological fragility Xinrong District, Datong County, Lingqiu
County
. . » Guangling County 8449.31 2187331 22070.22 9500.16
Slight ecological fragility
. . Hunyuan County 16 090.52 24 881.71 28 455.22 21 682.72
Moderate ecological fragility
. . Nanjiao District, Yanggao County, Zuoyun 29 009.82 57 861.57 54 835.10 26 942.08
Severe ecological fragility County, Tianzhen County
Total 89 359.60 197 016.33 182 316.66 88 708.18
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