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Abstract

As one of the economic centers of China, it is of great significance to study the driving factors of land
change in Shanghai. In this paper, the trend of land use change and the driving force of land use
change in Shanghai in the past 20 years were studied by GIS technology and principal component
analysis. The results show that the socio-economic development represented by economic growth
and urbanization and the primary industry represented by agricultural production have strong
driving forces for land change in Shanghai. Through the rational allocation of land and the protec-
tion of the natural environment, the sustainable use of land can be realized, laying a solid founda-
tion for the healthy development of the future.
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Figure 1. Location map of the study area
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Table 1. Correlation coefficient of each factor

1. BEETFHEXERK

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12
X1 1 0.518 0965 0997 0909 0992 0991 0978 0495 0.998 0.99  0.992
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X2 0518 1 0.691 0.459  0.788 0.52 0.507  0.675 0968 0518 0.502 0.581
X3 0965 0.691 1 0942 0984 0952 0949 0994 0653 0958 0944 0.981
X4 0997 0459 0942 1 0.874 0991 0.99 0.96 0.441 0996 0991 0.983
X5 0909 0788 0984  0.874 1 0.896 0.888 0972  0.739 0.9 0.886  0.939
X6 0992 0.52 0.952  0.991 0.896 1 0.998 0969 0503 0993 0989 0.976
X7 0991  0.507  0.949 0.99 0.888  0.998 1 0.964 0492 0992 0985 0.974
X8 0978  0.675 0.994 0.96 0972 0969  0.964 1 0.639 0973 0964  0.99
X9 0495 0968  0.653  0.441 0.739 0503 0492  0.639 1 0.507  0.492  0.55
X10 0998 0518 0958  0.996 0.9 0.993 0992 0973  0.507 1 0.994  0.988
X11 0.99 0.502 0944  0.991 0.886 0989 0985 0964 0492 0.9%4 1 0.978
X12 0992 0581 0981 0983 0939 0976 0974 0.99 0.55 0.988  0.978 1

T ISR WSRO E B R AEE > 1, H R 5TME > 75%HIE0 m > EMr[2]. RAEE 2
ALLEH, AT F S R TTRRE N 98.675%, HAHEE KT 1. PRGBS 3 s

Table 2. Total variance explained

2. BREMRRE

% CIEGERR R E SIS 7 A il e B A >y A

o a2t FEASE BB% it sEAS BR% it TEASH BR%
1 10.452 87.096 87.096  10.452 87.096 87.096  8.691 72.429 72.429
2 1.389 11.579 98.675  1.389 11.579 98.675  3.15 26.246 98.675
3 0.098 0.82 99.495

4 0.026 0.214 99.709

5 0.017 0.145 99.855

6 0.011 0.091 99.945

7 0.003 0.027 99.972

8 0.002 0.016 99.988

9 0.001 0.006 99.994

10 0 0.004 99.998

11 0 0.002 100

12 2.686*1077  2.238*10°° 100
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Table 3. Factorial load matrix

3. ETHERER

+ ¥ e f5 R
1 2 3 4
X1 0.983 -0.18 0.962 0.272
X2 0.663 0.742 0.268 0.958
X3 0.99 0.047 0.868 0.479
X4 0.968 -0.245 0.977 0.206
X5 0.962 0.2 0.776 0.604
X6 0.979 -0.175 0.955 0.274
X7 0.975 ~0.188 0.958 0.261
X8 0.997 0.015 0.889 0.453
X9 0.639 0.749 0.244 0.954
X10 0.982 -0.175 0.958 0.276
X11 0.973 -0.19 0.958 0.258
X12 0.99 -0.101 0.933 0.345
4. THRE%R

4.1. THMFIREBEED T

2 4~7 RIASEN DX LM R FHAS SR B B ARAE . KIS kE, BT 2R b 5%,
ST A RE N | A i A 5 IR 2R S A M P AN I gl S A = R 28R . R TR R AR R AR AL
X/, AHTEAR R B WS, R AR R S 5 TF R AL Tl A P ERIRAS o /KT AR 52 30 HH 2R 7 ik
IS, b iR 2R TANE/K A 5 2 AR R IR E G KB, 2001 421 1367.906 Km
KIEHEINE] 2021 1) 2496.54 Km, PRI 30T A RE o g B i By ok o N D 38Ky SR 50 F
gl M R 5K, FIR AR E N AN TR L6 RE, REHEL X HERSENT
PR 0 T AR TR S5 A TR o R ORI SR R R 2 22 I BT s SR I I B K [13]

Table 4. Land use transfer matrix (2001~2006, Unit: Km)
2 4. T FIBAEEBEE(2001~2006 £, BHI: Km)

2006
R Y i it i K3 Hitth EKE i 2
FH 3t 4530.352 0.936 2.059 67.371 0 434.732
2001 Wi 1.684 48.657 0 0 0 0.187
7KK 149.34 0 0.187 704.405 0.187 43.417
ANBIKE & 0.187 0 0 4.117 0 1357.534
Table 5. Land use transfer matrix (2006~2011, Unit: Km)
5. T FIREERIERE(2006~2011 £, #I: Km)
2011
2 H it i K3 Hith EKE 2
2006 Mt 4292.868 7.860  0.374 36.306 0 344.156
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PRt 131 4.491 0 0 0 0
iy 0 0 0.561 0 0 1.684
2006 SC 105.736 0 0 655.187 0 14.971
M 0 0 0 0 0.187 0
ANEKEHE 0 0 0 6.176 0 1829.695
Table 6. Land use transfer matrix (2011~2016, Unit: Km)
6. THhFIRAEEBERAEQ011~2016 £, BHI: Km)
2016
R Y FH 3 hzS:i Hith Kk Hith AEIKEFE
M i 4185.822 3.363 0.374 20.586 0 186.769
PR 6.924 5.427 0 0 0 0
2011 i 0 0 0 0 0 0.936
K, 94.32 0 0 513.71 0 11.977
R 0 0 0 0 0.187 0
NEKEHE 0.187 0 0 3.556 0 2186.763
Table 7. Land use transfer matrix (2016~2021, Unit: Km)
7. TIPSR Q2016~2021 £, BAI: Km)
2021
bR FH 2 FH b Pt K3 Lt BRI 5
FH 4170.102 0.936 10.667 0 105.549
Mt 4304 7.486 0 0 0
2016 i 0 0 0 0 0.374
Kk 61.383 0 548.89 0 5.24
it 0 0 0 0.187 0
ANEKEHE 0 0 3.369 0 2383.076

4.2. TFIRAZEE ST

it AR D v ] i B L o ARFAE PR RE DR R AR T, G b ) P AR S 0 Y 5 25 1) A TR v A 2
MAEBNAEZ R, LHE(E s E e AN P E i 201, H b R 2R 2RI T 4Bk
AT R, EERS 5 RIS T, R M AL 30 P fif i AR a8 42%, R T
R i R A Sy AR R SR A . XA ERAL LR AR AL RN, i i R AR 2B 5
SR AN 5 R R IE——RE R BRI AV S A W R SR E PR EORY B AL GRT 738,
e ARG 5T ) B HAE R E B S . BT 2001~2021 4E A A EAEG 2 2, BT LG
i A T AR A v T A P AP TR T AR U 3 A D ST A B M. XA AR A £ A ]
TR R P R 2 S R A IR CLA AR ML AR S5k P R O T, AN A DL M M R R
SRR CASMU I e v 5 AR 2 AR IR [14]. L1, BT BURNE TIOR3, FML, bRih&E
B IR A 0 FLORSF — € KBRS MPRGE R R ST RS, i W AIIT 462 8K, Rl
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Figure 2. Spatial change of land use in Shanghai
2. BT FIR=EEHE

43. ZE&TES

SPSS ZHr¥in H B H 7 ZZ R B o, PSR Z TR 75 245600 T3, 3 B 2 32 5oy 4 BT i 2k
ARV, BIE TR Z A HASE . AFELAEA A . B 1570 RECERE SR AL | 2% R A6 AL B AE 3 il
FHRCE R, TS RO BB S S E A T A 2).

F, = 0.141X, —0.178X, +0.07X, +0.161X, +0.019X, +0.139X, 0
+0.143X,, +0.081X, —0.183X, + 0.14X,, +0.144X,, +0.117X,

F, = -0.075X, +0.507X, +0.072X, —0.118X, +0.17X, —0.072X, o
~0.08X, +0.052X, +0.511X, —0.071X,, —0.082X,, —0.024X,
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F =(87.096%F, +11.579%F, )/98.675% 4)
FRAEMD LA, FIRE—EMS, R R RS, R4 RAISEIE 8.

Table 8. Final evaluation

= 8. RAEMN

4y 2001 2006 2011 2016 2021
A 0 0.155 0.431 0.699 0.979
5. &g

AHIEFE LA _EHETT WS R, FIH] ArcGIS. SPSS25.0 45 B 43 bt it Jfof b i L3RI HI 2K 24 93Oy
6 RBEAT AN A0 Hr, BEF T i R AR AN SR 3 R AR AL 3RS o Mt R K
R AR ART S SR AR A 3 [ S 3 b Y e 7%

MNEWZHE, SRS XIS AR 1 B bR AR SRS IR S 1 g v [ R N 4z 3k
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7 Mk LR AR 1 R R IR T 2, AR R 2 R T T
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b, B T R R T P N R A AR IABE AR, O RS B, DU ) 7k SR
A

ELmAB
WL AR PR 24 B P 2 B R 2= A2 B BN it R0 H 5 Bh(S202413283051)

SE 3k

[1]1 BRt)S, Peter, V., #k. HE bR F AR A0 R L sama i) 2= (R i o i 0], iR ARl 22 3t i, 2000, 19(12): 116-127.

[2] 280, A0, BT 32 o 4 Mk A 5 BE T b R g A R IR S LB AL 0], IR RE, 2015, 54(16):
4094-4099.

[3] Jiang, R. and Liu, J. (2024) Characterization and Projection of Spatial and Temporal Changes in Habitat Quality of
Sanjiangyuan Based on Land Use Change. Journal of Geographical Sciences, 34, 1797-1821.
https://doi.org/10.1007/s11442-024-2271-6

[4] Mohan Kumar, R., Yamanura, M., Nagangoudar, M.B., Paramesh, V., Boraiah, B., Amrutha, T.G., ef al. (2024) An
Elucidation on Productivity, Energetics, and Carbon Footprint of Different Forage Land-Use Systems in Semi-Arid
Tropics of Karnataka, India. Arid Land Research and Management, 39, 202-221.
https://doi.org/10.1080/15324982.2024.2412531

(5] Ehgal, Zms, s, & 7 BT R P A R AR A AT 0], KR ORFFRIESE, 2025, 32(4): 247-255.
[6] Ahfh, DAk, xUMei. i Ol s R F AR Al R IR AN Jo L 23 A [J]. HUERRL2, 2025, 45(3): 675-685.
[71 Ameneshewa, W., Kebede, Y., Legesse, A. and Unbushe, D. (2024) Drivers of Land Use Land Cover Change and

DOI: 10.12677/gser.2025.143052 529 PRI


https://doi.org/10.12677/gser.2025.143052
https://doi.org/10.1007/s11442-024-2271-6
https://doi.org/10.1080/15324982.2024.2412531

Mg 25

[9]
[10]

(1]
[12]

[13]

[14]
[15]

Livelihood Coping Strategies in Sheka Biosphere Reserve; a Case of Shato Forest, Southwest Ethiopia. Discover Sus-
tainability, 5, Article No. 208. https://doi.org/10.1007/s43621-024-00415-y

Yang, J. and Huang, X. (2021) The 30 M Annual Land Cover Dataset and Its Dynamics in China from 1990 to 2019.
Earth System Science Data, 13, 3907-3925. https://doi.org/10.5194/essd-13-3907-2021

FSCE, sk, Xt S FE TR ARG R KL X R AR E AR [T]. PEALHBER, 2025, 58(1): 270-281.
XA, SKRLHE, M. T 1 T B S0 X R 28 4k K BB 3 W (0] T A SR TR A B 2R,
2020, 38(2): 70-75.

ZE[E B, TorF. B R AR S REE AT (D). B T, 2025(3): 70-72.

T, WA, WIS, T A 4 AT R R AR AR BN A1 4 i), bl R B, 2015,
36(2): 46-50.

UHERE, XU, U, S5 ST IR R HE T LR I AR AT FU ] W2s 5 A L EAE E, 2021, 44(2):
83-85+89.

2SR, ARoROR, HAFE, S5 VFETH 2000-2020 4L HUR IR K& E B HT[0]. IES T, 2024(6): 31-33.

EN, WEh. T F R T v T LR AR R L IKE) ) A (0], PR T R (L H T R TR ),
2019, 4(12): 65-70.

DOI: 10.12677/gser.2025.143052 530 PRI


https://doi.org/10.12677/gser.2025.143052
https://doi.org/10.1007/s43621-024-00415-y
https://doi.org/10.5194/essd-13-3907-2021

	上海市土地利用变化及驱动力分析
	摘  要
	关键词
	Analysis of Land Use Change and Driving Forces in Shanghai
	Abstract
	Keywords
	1. 引言
	2. 研究区域概况与数据来源
	3. 研究方法
	3.1. 土地利用转移矩阵与时空分析
	3.2. 主成分分析法
	3.3. 主成分选取
	3.4. 相关性分析

	4. 分析与结果
	4.1. 土地利用转移矩阵分析
	4.2. 土地利用空间分析
	4.3. 综合评分

	5. 结论
	基金项目
	参考文献

