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Land Use Change and Its Driving Forces at Tongliao City of
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China ; 2.Inner Mongolia Land Use and Im provement Project Research Center » Hohhot s Inner Mongolia 010022, China)

Abstract: [ Objective] The land use change and its driving forces at Tongliao City of Inner Mongolia Autonomous
Region were analyzed in order to provide a scientific basis for economic construction and sustainable development
of land at Tongliao City. [ Methods | Based on eight periods of land use data and statistical yearbook data for
Tongliao City from 1980 to 2020, land use dynamic attitude, land use degree, land use transfer matrix, and
principal component analysis were used to determine the characteristics and driving forces of land use change
at Tongliao City. [ Results] Land use at Tongliao City was mainly classified as cultivated land and grassland
from 1980 to 2020. The total area of cultivated land increased by 3037 km”, with an overall increase of
20.48% , while the total area of grassland decreased by 2922 km®, with an overall decrease of 10.40%. The
area of construction land increased continuously during the past 40 years, and its single land use dynamic
attitude was the largest. The comprehensive index of land use degree was at a medium and low level. The

change rate of the comprehensive index was positive during the study period, indicating a period of generally
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increasing development. Grassland was mainly converted to cultivated land, forest land, construction land,

and unused land during the study period. The socio-economic drivers of land use change at Tongliao City were

dominated by the level of economic development, agricultural development, social affluence, and industrial

structure, followed by population. Average annual temperature and annual precipitation were the main

climatic factors influencing land use change. [ Conclusion] There was obvious heterogeneity in the area devoted to

different classifications of land use at Tongliao City from 1980 to 2020. The speed of land use change tended

to be stable. The level of land use continued to increase, land use conversion became more frequent, and

socio-economic and climatic factors had a significant positive effect on land use change, thereby continuously

promoting economic construction and sustainable development of land in the region as a whole.

Keywords : Tongliao City of Inner Mongolia Autonomous Region; land use; change characteristics; driving forces
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Fig.1 Land use distribution map of Tongliao City from 1980 to 2020
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Table 1 Area summary of different land use types at Tongliao City
b H R L] i B AR 11
EA/km® B/ % WEA/km® WO 0 EA/km® WE/ Y% WE/km® W% WA/ km® W/ ERUkm® W %
1980 14 826 25.30 4615 7.87 28 094 47.94 1287 2.20 1226 2.09 8 558 14.60
1990 15 425 26.32 4 344 7.41 27 647 47.17 1320 2.25 1277 2.18 8593 14.66
1995 16 585 28.30 4730 8.07 26 307 44.89 1236 2.11 1295 2.21 8 453 14.42
2000 17 450 29.78 4 684 7.99 25 520 43.55 1227 2.09 1302 2.22 8423 14.37
2005 17772 30.32 4 683 7.99 25 360 43.27 1105 1.89 1325 2.26 8 361 14.27
2010 17 814 30.40 4673 7.97 25 231 43.05 1103 1.88 1341 2.29 8 444 14.41
2015 17 873 30.50 4671 7.97 25 090 42.81 1093 1.86 1488 2.54 8391 14.32
2020 17 863 30.45 4 606 7.85 25172 42.90 1093 1.86 1511 2.58 8 425 14.36
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Fig.2 Area of land use types in different elevation

ranges at Tongliao City in 2020
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Table 2 Statistical results of land use dynamics at Tongliao City from 1980 to 2020

BRI B ASEE/(F - a

4 F5E X

g LR S AR

B B L) KO AR KRR (Yo +ah
19802000 0.88 0.07 —0.46 —0.23 0.31 —0.08 0.24
2000—2020 ST 0.12 —0.08 —0.07 —0.55 0.80 0.00 0.05
1980—2020 0.51 0.00 —0.26 —0.38 0.58 —0.04 0.14
BRI X 0.23 0.11 —0.54 —0.62 0.55 0.24 0.17
BHRIDARTE  0.44 0.04 —0.25 —0.87 0.29 —0.11 0.15
BHRIVARGE 055 —0.15 —0.25 —0.06 0.37 0.11 0.14
el 0.31 —0.18 —0.26 0.54 —0.04 —0.27 0.14
19802020 JE AR 0.44 —0.10 —0.42 0.89 0.71 0.03 0.18
Pl ik 0.35 1.52 —0.32 —0.93 0.25 —0.10 0.17
L 1.16 —0.12 —0.18 0.26 1.38 —0.19 0.14
FE MRSy T 8.93 —2.32 —0.72 0.00 6.63 0.24 0.68
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Table 3 Comprehensive index and changing rate of land use degree at Tongliao City from 1980 to 2020

WH  #RKX 1980 4F 1990 4F 1995 4F 2000 4 2005 4 2010 4F 2015 4F 2020 4F
4 AL 214.87 215.99 218.27 219.82 220.56 220.54 221.23 221.22
o BHRID X 252.23 253.98 256.98 258.52 259.24 259.38 260.67 258.21
M R b 22411 225.00 227.47 228.52 230.14 230.28 231.32 231.17
;’E BHURINERJGHE 202,52 203.83 202.27 206.46 206.83 206.48 206.72 206.44
e s 235.65 236.83 239.94 239.85 240.80 240.91 241.49 241.84
f JE AR 223.37 223.25 228.63 230.46 229.04 228.83 228.85 230.45
El'g Pyl 209.05 209.76 210.01 212.32 214.44 213.99 214.26 214.76
B e 205.47 206.80 210.90 210.77 210.99 211.21 212.29 212.26

TR W T 204.70 211.65 227.65 232.52 236.87 240.00 241.57 239.83

SH AR 1990 1995 20000F 20056 010 20054 20200 200

AIE LT 0.005 0.011 0.007 0.003 0.000 0.003 0.000 0.03
BRI X 0.007 0.012 0.006 0.003 0.001 0.005 —0.009 0.024

ffﬂi BRI 22 3 Pt 0.004 0.011 0.005 0.007 0.001 0.004 —0.001 0.031

%N BFHIRI 22 3 ) 0.006 —0.008 0.021 0.002 —0.002 0.001 —0.001 0.019

BH O TeaH 0.005 0.013 0.000 0.004 0.000 0.002 0.001 0.026

%E JE A it —0.001 0.024 0.008 —0.006 —0.001 0.000 0.007 0.032

% gy 0.003 0.001 0.011 0.010 —0.002 0.001 0.002 0.027

AR E 0.006 0.020 —0.001 0.001 0.001 0.005 0.000 0.033
B RER Bl 0.034 0.076 0.021 0.019 0.013 0.007 —0.007 0.172
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Fig.4 Distribution of comprehensive intensity of land use at Tongliao City from 1980 to 2020
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Table 4 Land use type transfer matrix of Tongliao City from 1980 to 2020 km*
mH + 4t R B 2 7 B b M ) K I AL A F A+
B 14 457 165 113 15 25 51
e H 263 4121 191 5 9 26
1980—2000 4F L Hfi 2 449 367 24 811 25 39 403
i K 8 72 6 25 1167 0 17
i H 0 0 0 0 1226 0
A 4 b 209 25 380 15 3 7 926
B b 9 634 954 4371 313 628 1495
e H 1053 1762 1527 45 68 221
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i K K 113 51 335 186 29 209
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B H 1 009 1757 1549 37 67 189
1980—2020 4F B Hf 5715 1702 16 207 377 537 3524
WA K B 447 51 340 189 32 224
A 600 66 304 15 99 137

A FIFH 4 b 1 654 212 3223 186 206 3 069
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Table 5 Component loading matrix after rotation at Tongliao City
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