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Spatio-temporal analysis of land use and ecological carrying capacity in coal

mining city based on remote sensing

GU Kangkang ™ , CHU Jinlong, WANG Yongzheng
School of Architecture & Planning , Anhui Jianzhu University, Hefei 230022, China

Abstract: We analyzed the spatio-temporal dynamics of land use and ecological carrying capacity in Huainan city with an
improved ecological footprint model based on remote sensing and a social-economical system development index. The results
showed that: from 1987 to 2012, the ecological carrying capacity per capita educed gradually in the beginning and then
increased slowly with 2009 being the inflection point, which reflected the positive effects of new economic development
mode and science technology; The ecological carrying capacity in Huainan exhibited strong spatio-temporal variability with
an overal spatial pattern of high capacity in Southeast and North and low in West and an increasing fragmentation trend at
the regional scale. The loss of farmland to mining sites and the formation of seeper collapse area were the main causes of
capacity decline and spatio-temporal variability. The main types of land use transfer were farmland and building land, and
water area increasingly exerted great influences on land use pattern. Our study suggests that one of the most effective ways
for improving ecological carrying capacity in Huainan is to conduct comprehensive treatment in the collapse areas, such as

changing seeper collapse area into farmland and building land.

Key Words: ecological footprint; social-economical system development index; land use; collapse area; Huainan city
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Table 1 Social-economy system development index
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Year Technology index Human resources index ~ Economy capacity index social-economy system development index
1987 0.07 0.60 1.09 1.05
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2009 0.24 0.55 112 1.16

2012 0.29 0.59 1.10 1.21
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Fig.2 Spatial distribution of ecological capacity in Huainan
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F2 HEE™ 1987—2000 £ L i F AR 4EFE/hm?
Table 2 The transfer matrix of land use in Huainan during 1987—2000

A e e Kk S SR iy
Land use Type Farmland Forest Water Area Built-up Area Unused Land Pasture
BEHb Farmland 1500.90 15.94 49.77 110.57 20.22

Mt Forest 1.74 42.09 0.17 1.15 0 0
JKIR Water Area 73.39 0.47 228.12 22.08 0 0
UM Built-up Area 196.90 3.69 12.06 289.43 0 0
AFFHL Unused Land 0 0 0 0 0 0
Bl Pasture 0.12 0 0 0 0 0

3 R 2000—2009 £ L iF AR IEFE/hm®
Table 3 The transfer matrix of land use in Huainan during 2000—2009

Py B Mt K3 HEFTH RA A Fih
Land use Type Farmland Forest Water Area Built-up Area Unused Land Pasture
B Farmland 1471.52 5.02 43.69 190.39 0
A Forest 19.01 39.66 2.66 411 0 0
IK3 Water Area 84.30 0.67 240.31 13.28 0 0
A5 F ML Built-up Area 159.87 0.89 13.18 294.15 0 0
AFFHL Unused Land 0.13 0 0 0 0 0
b Pasture 1.18 0 0 0 0 0
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Fig.4 Development direction of urban land in Huainan city
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Table 4 The transfer matrix of land use in Huainan during 2009—2012
FHsb 2 b PiS:i! 7K sk HHHI A F b Kl
Land use Type Farmland Forest Water Area Built-up Area Unused Land Pasture
HFH Farmland 1456.06 11.59 60.35 160.50 0 0.88
Ml Forest 8.81 40.07 0.97 1.19 0 0
JKIK Water Area 76.65 1.74 233.78 26.48 0 0.39
ASUHHI Built-up Area 200.79 12.05 12.08 279.43 1.22 0
AFFM Unused Land 0 0 0 0 0 0
B Pasture 0 0 0 0 0 0
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Fig.5 Urban spatial structure in Huainan city
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