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Abstract

This study focuses on Tongliao City and investigates the land use changes and spatial characteris-
tics in the region from 2000 to 2020 through the analysis of land use transition matrices and spa-
tial autocorrelation. The results indicate that grassland and cropland are the largest land use
types in Tongliao City and have remained relatively stable, while shrubland and forestland have
shown an increase, suggesting progress in forest resource protection and restoration. Bare land
and artificial surfaces are on the rise, possibly associated with urbanization and economic devel-
opment. Wetlands and water bodies, although relatively small in area, have also slightly increased,
likely as a result of wetland conservation and water management efforts. Spatial autocorrelation
analysis reveals significant positive spatial autocorrelation for all land use types in Tongliao City,
especially for grassland, cropland, forestland, and bare land, which exhibit contiguous distribu-
tions. In contrast, shrubland, artificial surfaces, wetlands, and water bodies show weaker spatial
clustering, possibly influenced by topography, land use practices, and human intervention. Taken
together, the research findings suggest that land use planning in the pastoral-agricultural transi-
tion zone should aim to strike a balance between agricultural and pastoral development and eco-
logical environmental protection. This includes protecting grassland and cropland resources, str-
engthening the conservation of forestland and wetlands, and controlling the expansion of bare land
and artificial surfaces to promote sustainable land use and balanced urban-rural development.
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Table 1. GlobeLand30 classification system
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Figure 1. Land use transfer matrix of Tongliao City from 2000 to 2010
1. 8iTH 2000~2010 &+ F| FEEFAERE

Table 2. Land use transfer matrix of Tongliao City from 2000 to 2010
7 2. @iTH 2000~2010 4F i 4L #5560

2000 £ Hfr: km?
+HhF . , . . R
;gfﬁ Wi BHB AR MO BME AdhE B K it
ik 31752.82  425.41 6052  607.09 151.44 21.09 10719 1952  33145.08
kit 301.69 20932.11  2.03 7.40 1.84 40.65 17.10  3.65  21306.47
HEACHY 65.93 3.36 64.69 7.47 0.54 0.22 0.85 0.40 143.46
2010 4 #kith 346.45 15.71 0.43 799.33 0 0.77 0.10 0.26 1163.05

HRHb 157.86 3.27 0.53 0.15 1282.49 0.32 4.83 0.71 1450.16
Nigth#®  79.52 53.36 0.54 0.14 0.35 134381  0.01 0.33 1478.06
1 1.16 0.09 0.09 0 0.13 0 52.20 0.62 54.29
KAk 8.99 2.99 0.28 0.05 0.15 0.04 0.93  108.87 122.3
M 32714.42  21436.3 129.11 1421.63 1436.94 14069 18321 134.36 58862.87
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Figure 2. Land use transfer matrix of Tongliao City from 2010 to 2020
2. 1BITTH 2010~2020 £+ F AL

Table 3. Land use transfer matrix of Tongliao City from 2010 to 2020
# 3. @iTh 2010~2020 4 i Fi 4L FE5ER4

2010 ££ hr: km?
| N N N AN
igj’ﬂ A TR T L LN T ST
Bl 2744941  565.02 205 19455 218.42 20.1 271 756  28478.27
B 4183.81 2034046 31.33 40.9 58.07 64.94 292 522  24727.65
HEA M 19.49 0.69 83.94 0.31 0.14 0.10 002 015 104.84
20204F Ak 254.26 5.32 0.65 921.74 0 1.43 001  0.04 1183.45
it 783.75 31.17 0.40 0.89 1139.5 2.18 1.04 1.52 1960.45
AN  360.66 338.98 5.47 2.97 10.04  1388.88  0.02 1.17 2108.19
1 26.19 1.43 0.02 0.55 4.26 0 3344 050 66.39
KA 63.94 21.25 1.12 1.11 19.45 0.35 1413 10594  227.29
MiF 3314151 21304.32  143.43 1163.02 1449.88  1477.98  54.29 0 58856.53
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Table 4. Global spatial autocorrelation significance test results for various land use types in Tongliao City

F4 BUBELHARALELF=EEEXESHREER

Ay R EEHh HEHh VEAR 775 A NigHh & T Hh KA
Moran’s | 0.685 0.694 0.111 0.764 0.547 0.262 0.265 0.136
2000 z 79.408 80.437 13.015 88.771 63.604 30.491 31.002 15.893
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Moran’s | 0.685 0.694 0.152 0.626 0.557 0.310 0.115 0.010
2010 z 79.367 80.495 17.851 72.819 64.754 36.020 13.730 11.686
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Moran’s | 0.707 0.699 0.125 0.629 0.712 0.385 0.173 0.238
2020 z 81.945 81.013 14.828 73.176 82.814 44,762 20.887 28.092
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Figure 3. Spatial distribution of local Moran | values of different land use types in Tongliao City from 2000 to 2020
[ 3. @il 2000~2020 FA[E] L3t FI A 2BV R S8 Moran | {ERYZE 8] 537

DOI: 10.12677/gser.2023.126072 762 PRI


https://doi.org/10.12677/gser.2023.126072

WM 5KAR A

AR LT A2 18] B ARG e BT SR, RT LUK 3R A 22 TR A R AR AN AR AR Bt AT IR A BT o

28] E AR SR M fe s 1A [R) oM ISR A 2 8] ) 2 R) QIR PE AN SRR AR . )R AR SR i A B 3L
7 A SRR R 2 B B IR (A S (R B ARG SC R, BUARBISR R R AT SE 24 . R B ARG i B
TRAHM IR 7 A R 2 -t ) A 2 TR AR SR, R A B v R AR 2R, VER MR M A1y BRI AR
o AxJRy BAHSG A 45 AR, B IL T A 3t R PSSR 7 A R 18] BEpy S BRI 2 (9 16 1) 25 18] B A R R &R
KU B R S SR 4, e 1 R BRI A A1, AW ANAE 25 R Gon e X S A
JRHB E A R A SR AN E) R SRR AN ) 2 () R SRS, R AT b e AR 2R, R, NiEt
Ry ARHAKAACREARIRAR TR, O 1 st R TS 22 T F) 22 S AR ey BHLARFAGE o 2 [ 20 Af R S0

R A RAR M T ORI R A R IR OR B A . T BEE R R S E AR, R
BHEEME ., A SATHEER, HER SN RIS BECE,  DUREE RS R AN
L AINZSAN

5. &

LT A HOM Y By Oy AR, X G s AL, (At RN SRR, A
NG MR . X 7R IR R E 5 ZERb A 0 BT T S A

EHRI A FE R o A s REMORUBE b B A R R Bl A R B, RIS Hh AR SR 252
WAL AN T B AN R R T BRI AT RpE R e, TR B SR G IR Uk L R AR
FF

i A G ARG, BATHERS T ORISR R SR I A, KR T BRI B AN I A AT
TN . A [FISEA 3t (AR A 75 BEAR A 3t DX 22 S R BEAT 5 B (0 B AN AL

Moran’s | £ 5K, ANFEIZER L AE 23 A B 2B SR SR, SRR AR RS E X IR £
J&, Rk 7k LIE . IR AR 2000 £E 2 2020 SRR TR EAAL, (EIXARAR AL AE XK
Z 5, GHUNUBEOR R A BN B, ST A R] BE T EOBF A IR

HR¥E Moran | 452K, AFZEME L RA AR BRI AT, XXBERAME IR 7Pk, 2k
RUANREA AR I 7 3400, IX AT CLR B T BOR AR GRS it . ARSREUSR NV BRI AT, 52k
IR ORI, S HIBRAT NS R 99K, DLSEEL b SR IR A AT RpEof FT AT AR 25 R 97

et R P 2 R R A 20 A R 2 ) 1R S 20 M A D9t 30 i R SRR BRAT AR it T S R
ARRBERPOZARIEA R L R R, RIS PR, (2t A 20 s B3 Y50 AN A= 25 0
P, DLSEBUAT R E R R AR [FIRY, AHE TSt ol 1 X IE e i 2, Oy R B e B R A 1A
HUE (RS
#AENHHE

PN 5% i i K 2 70 AR R Q)37 3 4 W8 B 0 H (CX10S22128); 4 58 i [ 76 X ¥ 22 4k S b M ) 2

TUH (T A 50 AR BHE S 2R P A LT ST, 2022NDA219); 5T B iR XIF T AR 0 #v ik
HIUH —— LA B R BN AR FE I 78 A4 B8 6 b BE 1 3R THIT 7T (JGCG2022027) -

&E ik
[1]  FhERAR, ARUE, SRif, REEERE 2020 L HRLA0T 5T E SR IEIA K 2021 R E—— LR SR A A 5 2SR R
S []. A E HRFEE, 2021, 35(2): 103-112.

[2] Ma, D., Jiang, S., Tan, X., et al. (2019) Spatiotemporal Conflict Analysis and Prediction of Long Time Series Land
Cover Changes in the Black Soil Region of Northeast China Using Remote Sensing and GIS. ISPRS International

DOI: 10.12677/gser.2023.126072 763 PRI


https://doi.org/10.12677/gser.2023.126072

WM 5KAR A

(3]

(4]

(5]

(6]

[7]

(8]
(9]

[10]
[11]

[12]
[13]
[14]

[15]

Journal of Geo-Information, 12, Article 271. https://doi.org/10.3390/ijgi12070271

Duan, H., Wang, T., Xue, X. and Yan, C.Z. (2019) Dynamic Monitoring of Aeolian Desertification Based on Multiple
Indicators in Horgin Sandy Land, China. Science of the Total Environment, 650, 2374-2388.
https://doi.org/10.1016/j.scitotenv.2018.09.374

FIRI, AREL, WA RE, S [RVLUR S N I A AR AR AR S KB R T M 3], AR AR, 2023, 42(4):
171-181.

TH AR, KW, SN, 5. Z0R 70 B R E I S AR K& LR ) J1[0]. HhERRLE SRR R A4, 2023,
45(2): 350-361.

AR, W00, R X R AR R 2 o A —— DS XA BI[]. w55 TF R, 2023, 43(4):
154-1509.

HOMR, BN, JEF, S5 AN I 30 A MR B S AR ARHERR FE[J]. SRR, 2023, 25(6):
261-265

2REf, KR, 25348, . B HTR A X iR B AR AR L DR B J3[]. A v, 2023, 43(3): 188-198.

XEFE, AN, BAREAR. d6J7 ARS8 i X b R FH 7 25 48 Ao K2 3 S M B VG 45 i I se M 0], Bt~ 2019,
21(4): 643-649.

B, AT, R, AL P AT I R I AR AR AR AR 2 AT 9] i A SOk M, 2022, 42(10):
3180-3186.

FkETIR, ZEFS, FUNIE, £ JLEHTT 2000-2020 4 A MR AR AL B H A AR T[], o H AR, 2022,
52(12): 2222-2228.

PTG, 2 BRI o R i A B S AR AL A M [D]: [ A8 0], BE RS Brimkolk KA, 2022,

FRE, W%, #UF. YL MR S A Sh A I 5 2 (3], RE U7 B BRI, 2021(12): 22-26, 31.
B E, BCA B, B A, &5 P E LT RS A NDVII 2840 K S R Z M ], 22 0H K S 254 (1 SRRl
f%), 2020, 56(4): 435-443, 452.

HEEyih, R, RUIHE, S FETHERIRINE ) T R R AR K e R R[] PR AR AR, 2022,
35(10): 2276-2289. https://doi.org/10.16213/j.cnki.scjas.2022.10.006

DOI: 10.12677/gser.2023.126072 764 PRI


https://doi.org/10.12677/gser.2023.126072
https://doi.org/10.3390/ijgi12070271
https://doi.org/10.1016/j.scitotenv.2018.09.374
https://doi.org/10.16213/j.cnki.scjas.2022.10.006

	内蒙古通辽市土地资源利用时空变化分析
	摘  要
	关键词
	Analysis on Spatial-Temporal Changes of Land Resources Utilization in Tongliao City, Inner Mongolia
	Abstract
	Keywords
	1. 引言
	2. 数据来源
	3. 研究方法
	3.1. 空间自相关
	3.2. 土地利用转移矩阵

	4. 结果与分析
	4.1. 土地利用转移矩阵
	4.2. 空间自相关

	5. 结论
	资助项目
	参考文献

