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Abstract: Based on land use/cover data for the years of 2000, 2010, and 2020, this study analyzes the spatiotemporal
evolution characteristics and driving forces of land use in Anshan City during 2000-2020 and predicts the land use

pattern in 2040 by ways of land use dynamic degree, geo-information maps, chord diagram visualization and PLUS
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model. The results show that the area of cultivated land continuously decreased, with a total reduction of 496.10 km?

during 2000-2020, primarily converted to forest, construction and grass lands. Forest land increased 410.86 km? during
the same period, mainly transferred from cultivated and grass lands. The most significant land use change in recent 20
years behaves as cultivated land — forest land and cultivated land — construction land, with the former predominantly
distributed in the southeastern Haicheng City and Qianshan District, and the latter concentrated in Qianshan District,
central Haicheng City, and central Tai’an County. Since 2000, the land use change rate has showed a fast-slow
temporal pattern, with a comprehensive land use dynamic degree of 1.29% in the first decade and 2.84% in the second
decade. In terms of single land type, construction land shows the fastest growth rate at 0.87% annually, while cultivated
land experiences the most rapid decline at 0.60% per year over the 20-year span. The simulation prediction results
indicate further reduction of cultivated land in Anshan City by 2040 due to the main driving factors of elevation,
precipitation and temperature, followed by socioeconomic factors including population, GDP, and distances from
railways and local administrative center.

Key words: resource-based city; land use; national land space; PLUS model; driving force; spatiotemporal evolution;
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Fig. 2 Spatial patterns of land use in Anshan City in 2000, 2010 and 2020
1—#kHb (cultivated land ) ; 2—Hth (forest land ) ; 3—E M1 (grassland ) ; 4—7K4& (water body); 5—#:i5 FH1( construction land)
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Table 2 Statistics of land use area in Anshan City
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o 2000 4= 2010 4 2020 4 2000 4 2010 4 2020 4 2000—2010 4= 2010—2020 4 2000—2020 4

i 4152.00 4032.22 3655.90 43.77% 42.51% 38.54% -119.79 -376.32 -496.10

b 3851.70 3871.70 4262.56 40.61% 40.82% 44.94% 20.00 390.86 410.86
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Table 3 Dynamic degree of land use in Anshan City
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el i Ml B KK Bl A
2000—2010 4 -0.29 005 053 -086 0.85 1.29
2010—2020 4£  -0.93 1.01 -149 143  0.82 2.84
2000—2020 £ -0.60 053 -052 023  0.87 2.74
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Table 4 Land use change matrix of Anshan

City during 2000-2010
Bt Mt F Kk AR M
B 3829.87  117.97 70.73 4.56 128.87
st 100.07  3622.27  119.83 2.88 6.65
il 31.56 12153 43315 1.38 1255
NN 4.38 5.56 2.45 29.52 041
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K3 LT 2000—2020 4F - A AR fe T g4k % 1]
Fig. 3 Visual chord diagrams of land use change in Anshan City during 2000-2020
a— 2000-2010; b— 2010-2020; ¢— 2000-2020
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Table S5 Land use change matrix of Anshan

City during 2010-2020
B iy HiHy KAk R
M 333538 478.89 43.93 8.86 165.16
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M 10175 13.18 5.76 1.92 787.84
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Table 6 Land use change matrix of Anshan

City during 2000-2020
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s 61.86 368228  96.90 1.79 8.88
B 37.69 137.70  403.06 1.81 19.90
PIEN 2.28 4.72 155 32.42 1.36
WM 47.01 9.20 250 0.99 779.40
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Fig. 4 Land use change information maps of Anshan City during 2000-2020
1—HEH1(cultivated land ) ; 2—H#fth(forest land ) ; 3—5H1(grassland ) ; 4—7KA (water body ) ; S—# % Fi#th (construction land)
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Fig. 5 Growth trend maps of land use in Anshan City during 2000-2020
1—# s (cultivated land) ; 2—HkH (forest land ) ; 3—EEH1(grassland ) ; 4—7 K& (water body); 5—& % F#th (construction land )
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