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Simulation of Land Use Change in Typical Coal Mining City
Based on CLUE — S Model

ZHAO Mingsong'> XU Shaojie'> DENG Liang’ LIU Binyin' WANG Shihang'®> WU Yunjin*?
(1. School of Geomatics, Anhui University of Science and Technology, Huainan 232001, China
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Abstract; Huainan in Anhui Province was selected as study area. The dynamic change characteristics of
land use was explored by using land use data of 1985, 1995, 2005 and 2016. And then the future land
use patterns were simulated and predicted based on CLUE — S model. The results showed that from 1985
to 2016, the cultivated land area in the study area was decreased by 11.62% ; the area percentage of
construction land and water body was increased by 7. 98 percentage points and 4. 29 percentage points,
respectively. From 2005 to 2016, the comprehensive dynamic degree was the largest, and it was the stage
where the change of each land use type was the strongest, which was 13.46% . The change rate of
construction land was the fastest, with land use dynamic index of 5.19% . Land use types mainly

changed between cultivated land, water area and construction land. Cultivated land converted to
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construction land and water area were the dominant land use change types. The area of cultivated land
converted to construction land reached 207.61 km®, and the newly added water body was mainly
distributed in the Panxie mining area. After adding soil quality factor and spatial autocorrelation, the
Logistics regression effect of cultivated land and construction land was significantly improved, and the
ROC was increased by 0. 201 and 0. 133, respectively. The main driving factor of cultivated land change
was mean annual precipitation, which was negatively correlated with the cultivated land distribution
probability ; and the main driving force of construction land was GDP. Kappa index of land use simulation
was 0. 74, indicating that CLUE — S model had good capabilities of land use simulation in study area. On
this basis, the CLUE — S model was used to predict the spatial distribution of land use in study area in
2028, 2034 and 2040. There was no significant change in the spatial distribution of land use in the
future, and the area change of each land use was relatively stable.

Key words: land use; landscape pattern; change simulation; Autologistics regression; CLUE — S model
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Tab.1 Land use dynamic index in Huainan from

1985 to 2016

1985—1995 4 1995—2005 4E  2005—2016 4F

;iz TAE shAs AEE i BE S
B/km? E/%  B/km® E/% Bl/km® B/ %
i -9.47 -0.05 -19.75 -0.10 -270.71 -1.28
it 0 0 0.43 0.12  -2.85 -0.68
L 0 0 0 0 -14.02 -4.37
K 0 0 18.43  0.81  92.17  3.40
B 9.47 0.29  0.89 0.03 195.41 5.19
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Tab.2 Production of coal mining industry in Huainan

from 1995 to 2016

. lek%ﬁMﬁ/Efn % A AR R/

FE DT 2R Mt JEL e
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Tab.3 ROC of different scales

BRI/ (mxm) B E s i KR

50 x50 0.677 0.969 0.966 0.927 0.714
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Tab.4 B value of Logistic regression and Autologistic regression for different land use types in Huainan
WIHT i M L8} ik i i
L AL LS ALS L AL LS ALS L AL LS ALS L AL LS ALS L AL LS ALS
DEM - 1472 -0.105 -0.153 12.016 12.016 0.686 0.686  3.989  4.021  0.374  0.391 -93.993 -100.129 -7.507 -7.825 4.732 5.249 0.334  0.463
Aspect 0.627 1.000  0.176  0.29 0.8 0.853 0.377 0.377 L154 L144 0.208 0.201 -1.931 -2.016 -0.516 -0.560 0.855 0.798  0.205 0.177
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Freeway_d 0.576  0.974 — 0.143 2072 2072 0.522 0.522 - — — — - - — —  -0.5% -1122 -0.152 -0.263
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Tab.5 Land use demand in Huainan from 2016 to 2040

km’
Ay B e B b K @R
2016 1 652.49 34.92 15.03 339.62 537.86
2028 1426.59 28.96 6.32 463.77 654. 28
2034 1389. 87 26.71 4.70 501. 80 656. 84
2040 1364. 06 24.79 3.71 532.98 654.37
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Fig.6 Simulated and real land use maps of Huainan in 2016
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Fig.7 Prediction result of land use in Huainan in 2028, 2034 and 2040
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