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Research and Prediction of Land Use Change in Aksu Region Based on CA-Markov Model

LI Yu-fei, ZHANG Yong-fu, ZHAO Yu et al ( College of Resources and Environmental Sciences, Key Laboratory of Oasis Ecology, Min-
istry of Education, Xinjiang University, Urumgqi, Xinjiang 830017)

Abstract [ Objective ] By analyzing and predicting the changes in land use and future land use trends in Aksu Region in the past 20 years,
summarizing the number, direction and trend of changes in Aksu Region. [ Method ] Based on the GlobeLand 30 data in 2000, 2010 and 2020,
the land use change in Aksu Region from 2000 to 2020 was analyzed by using land use dynamics, land transfer matrix and land use change
map. Based on the status of land use in Aksu in 2020, combined with the CA-Markov model, the land use in Aksu Region was predicted. [ Re-
sult ] From 2000 to 2010, the dynamic degree of shrubland, water body and forest was relatively large ; from 2010 to 2020, the dynamic degree
of wetland, man-made surface and cultivated land was relatively large ;bare land and grassland continued to decrease in a large area from 2000
to 2020, arable land, man-made surface and water body continue to increase. From 2000 to 2020, the main sources of arable land were bare
land and grassland ;the largest source of artificial ground was arable land; bare land and grassland continue to be transferred to other land
types. From 2000 to 2020, the stable type had an absolute advantage among the five patterns of atlas change ;the continuous and repeated chan-
ges were rare. The land use in the study area from 2020 to 2030 basically continued the evolution trend of land use from 2010 to 2020. The
man-made surface had increased greatly and the main source was cultivated land, and the bare land, grassland and forest had further reduced.

[ Conclusion ] The study provides reference for the formulation of land and space planning in Aksu area.
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Fig.1 Schematic diagram of the study area
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Fig.2 Status of land use in Aksu region from 2000 to 2020
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Table 1 Land use area and proportion in Aksu region from 2000 to 2020

_— 2000 4= 2010 4= 2020 4=
i W il W il i it
Area//km* Proportion//% Area//km* Proportion//% Area//km* Proportion//%
F#Hth Cultivated land 14 592. 19 11. 08 14 953.55 11.36 18 057.74 13.72
Ml Forest 1 547.05 1.18 2 752.90 2.09 2 626. 44 1.99
HHh Grassland 21 702.50 16.48 19 706. 52 14.97 19 181.24 14.57
WE A Shrubland 24.36 0.02 457. 46 0.35 430. 60 0.33
123 Wetlands 264. 88 0.20 185.95 0.14 1134.59 0. 86
JKAK Water body 535.26 0.41 1029.32 0.78 1122.40 0.85
A1 7 Man-made surface 478.26 0.36 557.49 0.42 1 099.91 0.84
#3th Bare land 87 840. 44 66. 72 87 332.61 66. 34 83 139. 66 63.15
VKkJ1| Glacier 4 668. 76 3.55 4 677.96 3.55 4 861.18 3.69
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Table 2 Land use change area and land use dynamics in Aksu region

from 2000 to 2020

AN AR AL TR H— L W B
. Land use change Single land use

A A area//km” dynamics//%
Land use type

2000— 2010— 2000— 2010—

2010 4 2020 4F 2010 4F 2020 4F
BEH Cultivated land 361.36 3 104.19 0.25 2.08
HH Forest 1205.85 -126.46 7.79 -0.46
B3 Grassland -1995.98 -525.28  -0.92 -0.27
WE A Shrubland 433.10 -26.86 177.79 -0.59
1R Wetlands -78.93 948.64  -2.98 51.02
JKAK Water body 494. 06 93.08 9.23 0.90
N i& H & Man-made  79.23 542.42 1. 66 9.73
surface
#i3 Bare land -507.83 -4192.95 -0.06 -0.48
vkJII Glacier 9.20 183.22 0.02 0.39
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Table 3 Land use transfer matrix in Aksu region from 2000 to 2010 km?
2000 4%

2010 4 BB ww ok ape QOB MBIRERCCBUR gy

Cultivated Forest Grassland ~ Shrubland ~ Wetlands Water Man-made Bare Glacier Total

land body surface land
i Cultivated land 14 338.36 2.37 183.35 0 24.54 8.34 44.10 352.49 0 14 953.55
HH Forest 2.21 1239.39 821.89 0 5.62 2.08 0 681.21 0.52 2752.92
il Grassland 77.44  155.03 18 730.07 1.54 46. 62 18.04 1.62 671.69 4.47 19 706. 52
WEAHL Shrubland 0.37 0 109. 33 15.40 0 0.01 0 332.36 0 457.47
1t Wetlands 1.21 0.14 35.70 0 113.93 9.95 0 25.01 0 185.94
JK{A Water body 35.16  138.84 117. 60 0.50 67.93 473.96 0.37 194. 89 0.07 1029.32
A i Hb & Man-made 107.70 0.00 3.70 0 0 0.20 431.43 14. 44 0 557.47
surface
#iHb Bare land 29.74 10.99 1 687. 16 6.92 6.23 22.59 0.74  85494.39 73.83 87 332.59
vkJ1| Glacier 0 0.32 13.74 0 0 0.09 0 73.95 4 589. 86 4 677.96
J2 31 Total 14 592.19 1 547.08 21 702.54 24.36  264.87 535.26 478.26 87 840.43 4663.75 131 653.74
R4 2010—2020 F U5 X L1 F AR AR
Table 4 Land use transfer matrix in Aksu region from 2010 to 2020 km?
2010 4E

2020 BEG O n ae ok ame OB NEIRRCCBUL 0y

Cu}llvmed Forest Grassland ~ Shrubland ~ Wetlands Water Man-made Bare Glacier Total

and body surface land

FhHb Cultivated land 14 113. 60 42.04 1647.24 7.70 6.64 91.04 77. 46 2 072.02 0 18 057.74
FRHb Forest 3.70 2265.77 280. 57 0.31 0.14 38. 14 0.10 37.26 0.44 2 626.43
B3 Grassland 156.32 239.39 16 532.96 22.55 28.10 218.28 1.89 1 937.03 44.73 19 181.25
WE A Shrubland 0.37 0.29 21.34  351.96 0.01 0.03 0.00 56. 61 0 430. 61
12 Wetlands 10.29 98.26 320.95 61.19 89.33 120. 65 0.08 433. 84 0 1134.59
JKAK Water body 42.39 49.62 217.49 6. 66 47.76 512.26 0.58 245.41 0.22 1122.39
N i Hi #& Man-made 506. 32 0.13 18.82 0 0 1.02 474.01 99. 60 0 1 .099.90
surface
#i3 Bare land 120. 56 15.73 526. 81 7.10 13.96 47.70 3.35 82 003. 40 401. 05 83 139. 66
k1] Glacier 0 41. 69 140. 34 0 0 0.20 0 447.42  4231.52 4 861.17
J3T Total 14 953.55 2752.92 19 706.52  457.47 185.94  1029.32 557.47 87332.59  4677.96 131 653.74
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Table 5 Map analysis of land use change in Aksu region from 2000 to 2020

25! [ it I RAE A TR it
Type Alrea//km2 Proporlion//% Maximum change type Areat//km2 Proportion//%
2275 K R Continuous change 961. 87 0.73 b~ AR~ B 78. 86 8.20
JZ 2 A5 L7 Repeated change 866. 85 0.66 B~ - B 303.75 35.04
JE AR fE R Late-stage change 9 250. 19 7.03 P — 2 b — 4 1976.79 21.37
HiT175 16 Early-stage change 4398.27 3.34 LR R ST S| 1 130.82 25.71
FaE M Stable type 116 176. 52 88. 24 P~ b~ 80 784.08 69. 54

M5 AT LIE S AR AR R B A b e
ik 88.24% AbFou Ot Sty , Hod LATEAS A () #7 #8 3,

TR A L 69. 54% , 1302 T Bl 5 75 [X. = b R, AR A H]
oy I s R AR A R T AR 1 L 7. 03% , H b R - it -
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Fig.3 Forecast of land use in Aksu region in 2030
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Table 6 The predicted land use dynamics in Aksu region in 2030 and

the area difference from 2020

2030 4F 2020—2030

Sk 5 ) Wz AFEAREL

Lidimdﬂi}j{i’i% f]ri{j Proigoill:ion Singl.e A'rea change

o % dynamics from 2020 ,

% to 2030//km
#ih Cultivated land 20 087. 68 15.26 1.12 2029.94
FHs Forest 2 404.22 1.83 -0.85 -222.21
¥l Grassland 17 767.20 13.50 -0.74 —-1414.05
A M Shrubland 376. 87 0.29 -1.25 -53.74
i Wetlands 1 929. 68 1.46 7.01 795.09
7Kk Water body 1730.71 1.31 5.42 608. 32
N3 H % Man-made 3 093. 05 2.35 18.12 1993.15

surface

#i Bare land 79 718.46  60.55 -0.41 -3421.20
vKJ1| Glacier 4 545.87 3.45 -0.65 -315.30

2020—2030 AEHEAGELE 2010—2020 4F - i 1] FH 35 A8
e IR G A, BT o T B R R — 20 B 28 5F
K Je , N M R 3E — 254 K 5 8 R K A AR A 22, b
o FH EAHL AR, R R 2R B A (0. 41%) K
T 20 AF, LA S AR o
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Table 7 Land use transfer matrix in Aksu region from 2020 to 2030 km?
2020 4F
2030 Es o ww aw e KB MBIRRCCRIE gy
(‘uinvaled Forest Grassland ~ Shrubland ~ Wetlands Water Man-made Bare Glacier Total
and body surface land
FEHb Cultivated land 16 218. 06 51.73 1973.94 2.86 2.25 0 4.62 1.834.22 0 20 087. 68
FRHb Forest 0 2317.44 84.48 0 0 0 0 2.30 0 2 404.22
Wl Grassland 1.22 0 16 510.29 0.10 0 0 0.27 1255.32 0 17 767.20
TEAR M Shrubland 0 0 1.49  328.60 0 0 0 46.78 0 376. 87
1B Wetlands 1.63 158. 03 324.53 90. 438 948. 31 0.52 0 406. 18 0 1 929.68
JKAA Water body 18.57 33.55 125.93 8.57 184.03 1121.87 0.06 238.13 0 1730.71
A 1& Hi % Man-made 1 817.25 0 45.61 0 0 0 1 094. 67 135.52 0 3 093.05
surface
#i b Bare land 1.01 0 0.24 0 0 0 0.28 79 219.51 497.42 79 718. 46
VKJI Glacier 0 65. 68 114.74 0 0 0 0 1.70 4 363.75 4 545.87
Jdt Total 18 057.74 2 626.43 19 181.25 430.61 1 134.59 1122.39 1099.90 83 139.66  4861.17 131 653.74
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