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multifunctionality and its security in Zhuhai
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Tab.2 Evaluation results of coupling coordinative degree between cultivated land multifunctionality and its security at town scale in Zhuhai

FEBCEA ARy AREEE BRI SR IBT JRRE EEUNET WOSPET ZUMEEN REKEL PUDEL BB ROEMEL RMIDME BRI AW MK

1990 0.57 0.25 0.32 0.25 0.53 0.51 0.60 0.25 0.65 0.43 0.10 0.30 0.28 0.21

b 1995 0.55 0.21 0.28 0.21 0.48 0.52 0.54 0.19 0.59 0.28 0.19 0.28 0.24 0.16
£ 2000 0.55 0.18 0.32 0.16 0.52 0.49 0.41 0.14 0.42 0.23 0.36 0.39 0.37 0.24
AETE 2005 0.52 0.17 0.31 0.12 0.54 0.36 0.49 0.31 0.61 0.37 0.12 0.20 0.16 0.08
B 2010 046 0.24 0.59 0.29 0.56 0.59 0.38 0.31 0.71 0.32 0.10 0.13 0.11 0.05
2015 0.68 0.18 0.42 0.21 0.68 0.36 0.25 0.22 0.42 0.25 0.03 0.16 0.13 0.07

1990 0.56 0.68 0.52 0.55 0.60 0.49 0.48 0.36 0.37 0.34 0.62 0.59 0.52 0.51

f,{j 1995 0.52 0.64 0.51 0.55 0.61 0.49 0.49 0.36 0.40 0.39 0.56 0.53 0.48 0.46
3 2000 0.54 0.59 0.64 0.61 0.61 0.58 0.46 0.50 0.35 0.33 0.59 0.52 0.56 0.42
?; 2005 0.55 0.68 0.54 0.57 0.62 0.63 0.55 0.50 0.55 0.50 0.56 0.47 0.43 0.36
L 2010 0.56 0.70 0.52 0.54 0.62 0.54 0.51 0.47 0.44 0.42 0.58 0.44 0.44 0.38
2015 0.48 0.60 0.47 0.45 0.55 0.49 0.64 0.61 0.57 0.59 0.39 0.43 0.43 0.37

1990 0.75 0.64 0.64 0.61 0.75 0.70 0.73 0.55 0.70 0.62 0.50 0.65 0.62 0.57

i 1995 0.73 0.61 0.61 0.58 0.74 0.71 0.72 0.51 0.70 0.58 0.57 0.62 0.58 0.52
% 2000 0.74 0.57 0.67 0.56 0.75 0.73 0.66 0.52 0.62 0.53 0.68 0.67 0.68 0.57
] 2005 0.73 0.58 0.64 0.52 0.76 0.69 0.72 0.63 0.76 0.66 0.51 0.56 0.51 0.41
= 2010 0.71 0.64 0.74 0.63 0.77 0.75 0.66 0.62 0.75 0.61 0.50 0.49 0.47 0.36
2015 0.76 0.57 0.67 0.55 0.78 0.65 0.63 0.60 0.70 0.62 0.33 0.51 0.48 0.40

TE: AMKEIIL . S, #HE, FOR. L AR TR 8 NMERESAR U I IR TR, RA SN BN
AR, T,

0.57), MIFMEMEIE . R, BKBL, BHEEE. (K1),

FERRAE . WEEEHUAAEIN IR X A& LI RE K 212 #ZA R B4 1990—201 54Kk i 4
PR, WU THRZ REMEIRE X (0.13~0.25) WAk R ARl (W2 ) RIUCH: IR

P 1990—2015 4 BRifg T BB 22 DhRE M A BB D REAY 25 18] 341

Fig.1 Spatial distribution of cultivated land multifunctionality and single function at town scale in Zhuhai during 1990-2015



3 ARSI RO 2 I RN 5 RS MR AT

FIREHTIE . P8 RESEEE . pIbRdse . IS EA
YN IR X B A B ) A AR A b 2 4 S AN [ AR B 1Y)
TR, SRR AL, ML . FK
BV EUR SRR BT, R EAT
32.47% . 68.72% . 53.83%F170.40% ., K b, FE
T P B KT BB b B 20 4 A b 2 4

FEME R =K A b B 2 4, R RS
P 57 e e o O 2 =P L =W S O S Y
WP AR A, BN R 4 E X
(0.54~0.65 ), MW~FVEL, — AR E 3 X H T
BE B CR 24 . BT e A A A 2 K
BAK, SO 2AREIX (0.42~0.45) (K2 ),

B2 1990—2015 4ELfT TH AR H 2 4 L BT B b 22 4 4 25 (7] A3 A

Fig.2 Spatial distribution of cultivated land security and single security at town scale in Zhuhai during 1990-2015
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Fig.4 Factors analysis of coupling coordinative degree between cultivated land multifunctionality and its security based on GeoDetector
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Coupling Coordinative Degree Analysis of Cultivated Land Multifunctionality and
Its Security at Town Scale in Zhuhai

Li Jiayi' and Dong Yuxiang'-
(1. Guangdong Provincial Key Laboratory of Urbanization and Geo-simulation, School of Geography and Planning, Sun Yat-Sen University,

Guangzhou 510275, China; 2. Xinhua College of Sun Yat-Sen University, Guangzhou 510520, China )

Abstract: As a coupling system of human-nature, cultivated land multifunctionality and its security are critical to
the sustainable development of cultivated land and human society. Meanwhile, studying the coupling coordinative
development between cultivated land multifunctionality and its security is also the key to deepen the utilization and
protection of cultivated land. Especially for Zhuhai, it’ s important to analyze the coupling coordinative development
between cultivated land multifunctionality and its security in the period of rapid development of urbanization. In
that case, taking Zhuhai as the research area, selecting town scale and using land use data and socio-economic
statistics data, this article studies the temporal and spatial variation of the coupling coordinative degree between
cultivated land multifunctionality and its security at town scale in Zhuhai during 1990—2015 with the
comprehensive index evaluation method and the coupling coordinative degree model. Besides, by using the
Geodetector, this article also reveals the main factors behind the coupling coordinative development between
cultivated land multifunctionality and its security. Conclusions are drawn as follows: (1)the temporal variation of
the coupling coordinative degree between cultivated land multifunctionality and its security at town scale in Zhuhai
is relatively moderate during 1990-2000 but drastic during 2000—2015, decreasing gradually from 0.65 to 0.59.
(2)The spatial variation of the coupling coordinative degree shows a trend of increasing in the western area and
decreasing in the eastern area. Its spatial distribution becomes scattered, showing the higher coupling coordinative
degree in the western area than that in the midterm and eastern area. (3) According to the Geodetector, different
factor has a different impact on the coupling coordinative development between cultivated land multifunctionality
and its security at town scale in Zhuhai during 1990-2015. Factors such as land reclamation rate, planting industry's
proportion in GDP, output of crops, the amount of chemical fertilizer and pesticide application are the main factors
affecting the coupling coordinative development, by acting on cultivated land resource endowment, cultivated land
utilization efficiency, cultivated land planting structure and chemical substance input.

Key words: cultivated land multifunctionality; cultivated land security; coupling coordination degree; Geodetector;
Zhuhai



