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Abstract

By analyzing the land cover data of the Shiguai mining area in the Inner Mongolia Autonomous Region in 2003, 2013, and
2023, this paper explores the changes in land cover and landscape pattern and their driving forces. Use ENVI remote sensing
software to analyze Landset-30m precision satellite images of land cover data in 2003, 2013, and 2023. The changes in land
cover and landscape pattern were calculated using Fragstats software. The results show that from 2003 to 2013, the Shiguai
mining area mainly experienced three types of land cover transfers: farmland to construction land, irrigated grassland to con-
struction land, and irrigated grassland to forest land, concentrated primarily on the southwest of the mining area; From 2013 to
2023, there were mainly three types of land cover transfers: farmland to irrigated grassland, irrigated grassland to unused land,
and irrigated grassland to forest land, concentrated primarily on the southwest of the mining area. The land cover in the Shiguai
mining area has continuously decreased over the past twenty years, with an increase in forest land and a decrease in irrigated

grasslands. The water area is relatively stable, and unused land has decreased first and then increased. Shredded grassland is the
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primary coverage type of the mining area, accounting for about 80% of the entire mining area. Farmland, forest land, irrigated

grassland, construction land, and unused land are fragmented and then concentrated, and some small patches transform. The

prominent landscape patches are not significantly affected, and the overall landscape patches show diversified and balanced de-

velopment. The changes in land cover and landscape pattern in the Shiguai mining area are mainly influenced by policy factors,

including coal mine closure, shantytown relocation, Shiguai New Area, industrial park, and ecological restoration projects. The

research results are consistent with the trend and magnitude of changes in various types of land in the overall land use planning

of Shiguai District and have high accuracy. They can provide a theoretical basis for the high-quality construction and sustain-

able development of the living environment in the mining area.
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Fig. 1 Classification of land cover in Shiguai mining area in 2003, 2013 and 2023
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Tab. 1 Land cover change in Shiguai mining area from 2003 to 2023
= 2
FHEEER 2003 LHEEER AN 2013 THEEER AN 2023 +H7E EER A Lai*‘fffﬁ;ﬁ i
Land cover type 2003 Land cover area 2013 Land cover area 2023 Land cover area 2003-2013 % 2013-2023 & 2003-2023 &
1< H 3687.3 3148.47 2 476.89 -538.83 -671.58 -1210.41
i 5171.67 5571.27 6 725.52 399.60 1154.25 1 553.85
TEE b 64 828.8 64 355.67 62 111.97 -473.13 -2243.70 -2716.83
Tk 15.39 17.37 15.75 1.98 -1.62 0.36
B 742.05 159291 2018.97 850.86 426.06 1276.92
R b 26127 2372.22 3708.81 -240.48 1336.59 1096.11
R2 200320134 A AHBT KB EHHAEMNR (8. kmd)
Tab.2 Land cover transfer matrix in Shiguai mining area from 2003 to 2013
2013 *H b EEM IKAE iz At ARF Ay 2013 F£ER
2003 &£ Farm land Wood land Shrub land Water land Construction land Unused land Area in 2013
1 H 2812.77 4.14 316.53 0.00 9.90 5.13 3148.47
it 21.69 4 898.61 619.65 0.00 0.36 30.96 5571.27
FEVTH 259.38 261.99 61 885.8 0.18 90.18 1858.14 64 355.67
Tk 0.00 0.00 1.08 14.58 0.00 1.71 17.37
ik Fih 568.08 2.25 356.67 0.00 567.90 98.01 1592.91
FF FH b 25.38 4.68 1 649.07 0.63 73.71 618.75 2372.22
2003 4R R 36873 5171.67 64 828.80 15.39 742.05 2612.70 0.00
FAHbEERE AR 874.53 273.06 2 943.00 0.81 174.15 1993.95 0.00
bt -538.56 397.98 -473.13 1.98 842.40 -240.39 0.00
%3 2013-2023F (A GIHH K L BRI BAEMER (B km?)
Tab. 3 Land cover transfer matrix in Shiguai mining area from 2013 to 2023
2023 F *H it EE IR feandach:i A A 2023 F£HEHA
2013 &£ Farm land Wood land Shrub land Water land  Construction land ~ Unused land Area in 2023
A H 2 348.55 1.26 118.08 0 4.50 4.50 2 476.89
it 18.00 5172.03 1523.70 0 3.87 7.92 6 725.52
TEE b 650.70 371.88 60 760.26 0 25.83 303.30 62 111.97
Tk 0.00 0.00 0.09 14.04 0.00 1.62 15.75
ik FHib 50.58 7.20 234.27 0.81 1526.13 199.98 2018.97
R H 80.64 18.9 1719.27 2.52 32.58 1854.9 3708.81
2013 4R AR 314847 5571.27 64 355.67 17.37 159291 2372.22 0.00
FAHLEERE TR 799.92 399.24 3595.41 3.33 66.78 517.32 0.00
Ytk -671.58 1154.25 -2243.70 -1.62 426.06 1336.59 0.00
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Fig.2 Conversion map of farm land, unused land, construction land and shrub land from 2003 to 2013
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Fig. 3 Conversion map of unused land, farm land and shrub land from 2013 to 2023
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R4 20032023 B ARH KEWEEIEH
Tab. 4 Changes of landscape classes in Shiguai mining area from 2003 to 2023

=MIEHR S)) *H it EEM KA iR At Exllzh: )
Landscape index Year Farm land Wood land Shrub land Water land Construction land Unused land
2003 3 687.30 5171.67 64 828.80 15.39 742.05 2612.70
WP (CA) /hm’ 2013 3148.47 5571.27 64 355.67 17.37 159291 2372.22
2023 2 476.89 6725.52 62 111.97 15.75 2018.97 3708.81
2003 479 6.7118 84.1203 0.02 0.9683 3.3927
BEH R AT 5 AR LR 5] (PLAND) 2013 4.09 7.2307 83.5088 0.0225 2.0718 3.0792
2023 3.11 8.7285 80.6715 0.0204 2.6384 4.8358
2003 578.00 1137.00 112.00 7.00 114.00 862.00
BEH & NP/ /> 2013 943.00 1935.00 191.00 9.00 246.00 592.00
2023 494.00 1 560.00 164.00 7.00 205.00 486.00
2003 0.7501 1.4755 0.1453 0.0091 0.1479 1.1187
Brfa s (PD) / (A /km?) 2013 1.2233 2.5102 0.2478 0.0117 0.3191 0.768
2023 0.641 2.0243 0.2128 0.0091 0.266 0.6306
2003 0.4788 0.2852 83.5866 0.0077 0.3379 0.1688
HeRFEHE% (LPI) 2013 0.3856 0.3149 82.7998 0.0084 0.7898 0.3783
2023 0.3963 0.3160 78.9335 0.0083 0.9628 0.8143
2003 12.1758 19.8700 43.3036 0.0763 23963 12.8193
$h&aEE (ED) / (m/hm?) 2013 13.1879 25.4897 46.5005 0.0903 47662 10.0531
2023 8.8446 27.5689 44.8310 0.0732 5.2667 13.4016
2003 39.2272 53.7958 34.4176 3.6296 17.4481 48.8035
FoMBRFEpR (LSI) 2013 45.5173 66.4016 36.9362 4.1429 24.0337 40.1754
2023 35.0153 65.3912 36.2183 3.4815 23.5183 42.8698
2003 1.6883 1.5894 1.8629 1.3808 1.6401 1.6249
SEHTHIRIES (SHAPE MN) 2013 1.5422 1.5182 1.6705 1.3660 1.5121 1.6143
2023 1.6316 1.6532 1.7471 1.3546 1.6221 1.8101
2003 1.1682 1.1385 1.3440 1.0826 1.1685 1.1333
TR 4% (FRAC_AM) 2013 1.1447 1.1416 1.3494 1.0849 1.2153 1.1688
2023 1.1483 1.1464 1.3449 1.0723 1.2064 1.2058
WHIRZD THH%ER. EREHRESNME 08 FEAHY XERAREE, 2003-2013 IBAEAENFRERTSEN. SFFRhEELE
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Fig. 4 Annual average temperature, precipitation and evaporation curve in Shiguai mining area from 2003 to 2023
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Tab. 5 Landscape pattern change in Shiguai mining area from 2003 to 2023

By BANSRE TaRkin  DRRORE gagey | BESHOUER - ERIERENK - ERHIEEN
Year Largest patch index Mean shape index fractal dim%nsion Contag perg%%g:( aposttion Shannoigdse)c(ilversny Shanno%seivenness
2003 83.5866 1.6331 1.3129 74.6764 51.8911 0.6337 0.3536

2013 82.7998 1.5452 1.3176 73.3656 52.6205 0.6605 0.3686

2023 78.9335 1.6781 1.311 71.0192 54.3009 0.7381 0.4119
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Tab. 6 Table of factor load factors

FEIRAT

Index factor

BT HT R

Factor loading coefficient

EHD 1 EMD2 ERDS

#HEE (2RFHTE)

Commonality (common factor variance)

BAO 0.957 0.095 0.074 0.930
RAEY R TR 0.190 0.856 0.339 0.885
e 0.672 -0.561 -0.255 0.831
E=rE (HL) 0.697 -0.202 0.657 0.958
Tolk™E (J57E) 0.796 -0.483 0.260 0.935
GDP (FH7T) 0.878 0.428 -0.178 0.985
EPEE (F0) 0.841 0.489 -0.192 0.984
H—pE (5T) 0.962 -0.059  -0.036 0.991
A GDP (5t) 0.993 0.105 -0.138 0.955
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