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Spatiotemporal variability characteristics and driving forces of land use in the Pan-Pearl
River Basin, China. ZHANG Shi-xiao, ZHANG Jun-mao, ZHANG Wen-kang, ZHANG Dan-ni,
FU Jia-yi, ZANG Chuan-fu”® ( School of Geography, South China Normal University, Guangzhou
510631, China).

Abstract: The Pan-Pearl River Basin is a bridgehead for China’ s reform and opening-up and the
construction of the Belt and Road at Sea, with vital strategic significance in Chinese overall develop-
ment. Land use data and climate and socio-economic indicators were integrated to probe the spatio-
temporal change and its driving forces of land use in the Pan-Pearl River basin with ArcGIS spatial
analysis tool and SPSS factor analysis tool. Results showed that land use in the Pan-Pearl River
Basin significantly changed between 1990 and 2015, with decreases of the area of paddy field and
woodland and rapid increases of urban land and other construction land. Outflow of grassland
occurred in the northwestern part of the basin. Reduction of cultivated field was mainly concentrated
in the central part of the basin and coastal areas. Increases in urban and rural land, industrial and
mining land, and residential land were centrally distributed in the Guangdong-Hong Kong-Marco
Greater Bay Area. The prominent change areas were Guangdong-Hong Kong-Marco Greater Bay
Area > central and southeast of Guangxi Province > northern Hainan Province. Land use changes
during 1990-2000 were most obvious in the basin. The main driving factor of spatiotemporal varia-
tion of land use was the rapid development of social economy and industry and the improvement of
residents’ consumption level.

Key words; land use; spatiotemporal evolution characteristics; driving force; Pan-Pearl River
basin; Guangdong-Hong Kong-Marco Greater Bay Area.
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Fig.1 Geographical location of the Pan-Pearl River Basin.
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Fig.2 Overall change of land use type in the Pan-Pearl River Basin from 1990 to 2015.
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Fig.4 Change process of different land use types in the Pan-Pear]l River Basin from 1990 to 2015.
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Table 1 Land use types with significant change and their dynamic change degree in the Pan-Pearl River Basin from 1990 to

2015

A Hb A A2 i Area (km?) 1990—2015 4F B — 1 I

Land use type 1990 1995 2000 2005 2010 2015 AR HA A
Change area between  Single dynamic index
1990 and 2015 (km?)  of land use (%)

YR Urban land 2364 4167 3639 5588 6191 6478 4114 7.0

HABESE ML Other construction land 1123 1702 1297 1933 2340 4352 3229 1.5

HAb#RHE Other woodland 15151 12544 15773 17353 19743 19758 4607 1.2

7K Paddy field 68161 67603 66608 65204 64741 64095 -4066 -0.2

A5 Ml Closed forest land 203900 206829 204075 202821 201543 200113 -3787 -0.1
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Table 2 Component eigenvalue and contribution rate of main land use types

By Il BEFH FoAtu bk Hofth 1 NIt AL
Principal Urban land Other woodland Other construction land Paddy field Closed forest land
component T RHE(E AR ARGEEL stk RMERL  sORCR BRIERD SRR ARGEE soR

Eigenvalue Contribution  Eigenvalue Contribution

Eigenvalue Contribution

Eigenvalue Contribution  Eigenvalue Contribution

(%) (%) (%) (%) (%)
1 12.54 96.4 11.98 92.1 14.87 93.0 13.48 96.3 13.75 91.7
2 0.35 2.7 0.71 5.4 0.83 5.2 0.41 2.9 0.70 4.7
3 0.06 0.5 0.25 1.9 0.22 1.4 0.07 0.5 0.33 2.2
4 0.03 0.2 0.06 0.5 0.05 0.3 0.03 0.2 0.21 1.4
5 0.01 0.1 0.01 0.1 0.03 0.2 0.01 0.1 0.01 0.1
6 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0
7 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0
8 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0
9 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0
10 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0
11 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0
12 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0
13 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0
14 0.00 0.0 0.00 0.0 0.00 0.0
15 0.00 0.0 0.00 0.0
16 0.00 0.0

x3 EERMETHIHGETER
Table 3 Loading matrix of principal component about
main land use types

BT F 43 1 Principal component 1
Driving SR UM HAbEE kW A
factor Urban Other Fi Paddy Closed
land woodland Other field forest
construction land
land
X, 0.968 0.976 0.948 0.964 0.963
X, 0.968 0.976 0.948 0.964 0.963
X5 - - -0.911 - -0.901
X, 0.977 0.984 0.967 0.974 0.979
Xs - - 0.982 0.973 0.969
X¢ 0.997 0.992 0.999 0.998 0.997
X, 0.999 0.995 0.998 0.999 0.998
Xg 0.996 0.994 0.997 0.996 0.996
Xy 0.967 - 0.977 0.970 -
X0 0.986 0.976 0.991 0.988 0.984
Xy 0.997 0.998 0.990 0.996 0.995
Xy - - - - -
X3 0.984 0.993 0.993 0.987 0.985
X4 0.951 0.939 0.962 0.947 0.955
Xis 0.994 0.996 0.987 0.995 0.992
X6 0.981 0.990 - 0.985 0.980
Xy - 0.773 - - -
Xig - - 0.664 - 0.642

X, BN EK Total population; X, : NH R Population density; X;:
S PNEE Agricultural population; X, : BR4E A 1T Urban population ;
Xs: b2 B 5 B Total fixed assets investment; Xg: J&h
GDP Total GDP; X, : A GDP Per capita GDP; Xg: Tl 5= B
Gross product of industry; Xo : M S ={E Gross product of agriculture;
X : MOlk B 7= fH Gross product of forestry; X, : Hlk & ™ {H Gross
product of animal husbandry; X, : HE B & Grain output; X;: &
237 2 B B Total retail sales of consumer goods; X, : Wik
E S Urbanization; X,s: IABORCA Fiscal revenue; X A B S HY Fiscal
expenditure; X, : i Temperature; X,q: FE/KIE Precipitation.

L YRR T DX BR VLR S B i R iR B b X
GDP 5 B ik L E BT T 65% , TEIZ BR VLI BN £
TF R SRl S S VR i X S e o JE i A ) 4
BT 4 R EE R 2 HE, A sh B A2 BRTD IR B &
PRI, R IR X AR S A T R R IR A K
J& 5[] A A b ORI R 2R R 25 4 T A Rl AR AL 2 B
PIPRERIC R , RIS, 7E 32 BV I 3k i 1 e 1 1 7 B2
Hu DX ) MR A 2 25 . H 20 T4 90 4F
PR HE A I 2 TR IX LA, T g A FE 0 4
EAT BN T K A TR 4 B g, IR R by
M= A VS A2 R AR 05 VA B A8 AR b 1R T b
FF=L 25 F R B 5 i T 1990—2010 4E (7] ¥
AU T AR L B e, RSP Y
VR AR X LA AR 2, A2 SR E
“PEMbiz Bl B R AR TR S0 DL R T & X R
EHZE R, ) PG E A 1990—1999 4 Sk
AN 7 S0 17 2 A I 1 L 11 £ £ i e
L7 A2 K R R IR BN, [ i A2 2 [ R
DX % MR SR ] 45 ) 5

AW 58 LIZ BRIT 38 4 42, 5630 e+ s A
s AR AR AR SR i (R, AT DAk 48 5 Dk & e
TR X4 = H B R B AR S BRI
WIS, 7R i R v, PR X A S
5 AN [R], A 58 76 i 1 X A 3 B GDP | A
¥ GDP FLE A 3 ANFE bR, Ho At 25 48 b £ 8 i
Ko Fok, FE BB KSR T, B X 5
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