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Evolution characteristics and driving mechanism of cultivated landscape eco-
security pattern in rapid urbanization areas

CAI Han', ZHU Quan', LUO Yunjian', MA Kun?
(1. College of Horticulture and Plant Protection, Yangzhou University, Yangzhou, 225009, China; 2. College of
Landscape Architecture, Nanjing Forestry University, Nanjing 210037, China)

Abstract: [Objective] To explore new methods and ideas of the evolution characteristics of cultivated land landscape
ecological security pattern and its driving mechanism in rapid urbanization areas, and provide scientific basis for
the implementation of the "1.8 billion mu red line" protection policy. [Method] We use fragstas4.2 software and
Arcgis10.2 software to simulate the spatial and temporal evolution characteristics of cultivated land landscape
security pattern in the study area. Based on the statistical yearbook data, we use Geo-detector to screen out the
dominant influencing factors, and then combined with gwr4.09 software to analyze the spatial differences between
the influencing factors. [Result] Landscape ecological security of cultivated land in Yangzhou City decreases year
by year from the surrounding areas of the city center to the northwest. The explanatory degree of socio-economic
impact factors is obviously higher than that of natural impact factors. There are significant spatial differences in the
impact of various dominant socio-economic factors on the ecological security pattern of cultivated land landscape
in Yangzhou. [Conclusion] Through the combination of GIS spatial simulation, Geo-detector screening and GWR
model analysis, we can scientifically and accurately simulate and analyze the spatial and temporal evolution
characteristics, driving mechanism and spatial differences of cultivated land landscape ecological security pattern in
rapid urbanization areas.
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Fig.1 Land use classification of Yangzhou in 1998, 2008 and 2018
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Table 1 Calculation results of cultivated land landscape security index in the study area

“F4{H average value RORZEE R 2 BATR
SRS SR 5
BREM ST
landscape pattern index 1998 2008 2018
(max difference) township name

PEHE T 0.11 0.14 0.16 0.33 RS I
N 0.13 0.16 0.18 0.14 . HR
AR BT TR 6 5k 0.48 0.56 0.59 0.34 H SR i
SEEBEEL ) 4L 1.04 1.04 1.04 0.03 Y iEIE
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Fig.2 Cultivated landscape ecological security pattern in Yangzhou in 1998, 2008 and 2018
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Fig.3 The number of towns at different levels of cultivated land landscape ecological security in the study area.
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Fig.4 The shift of gravity center in the reduction of cultivated landscape eco-security grade
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Table 2 Interpretation degree of influencing factors of cultivated landscape eco-security in Yangzhou

[Al-Ff# %5 £ factor interpretation degree

HH type A factor

1998 2008 2018
Tolk A A #(XT) 0.544 0.568 0.582
N (X2) 0.177 0.179 0214
#—7=k GDP 5 H(X3) 0.594 0.608 0.633
A R SR (X4) 0.711 0.745 0.772
RS (XS) 0.653 0.672 0.689

&GN
AT IR B 5 (X6) 0.426 0.431 0.457
P o B AR P 9 (X7) 0.373 0.386 0.405
AT T AR B AR 24 97 4 (XS) 0.152 0.164 0.178
P % f5 10T 7 25 (X9) 0.816 0.852 0.917
ML B (X10) 0.267 0.284 0.309
SR R A B (X1 T) 0.374 0.378 0.379
SR b 2 R ERE R (X12) 0.125 0.129 0.132
HBALHE £ (X13) 0.076 0.078 0.079

e MR ALTEBOR B e FE AN AL TR B SN M T 2% AR X F5 40T, The terrain potential index is an index formed by the
combination of elevation and slope to reflect the terrain conditions.

B IR A W RO R R, k2 28 5 TR 1l 9 XRS5 W0 1 s iR e K o AT SR 45
RATUEH, rathaGb N RS S S EIhES (& 5). Hrr, 8RS B Aol ih By
DA AR R P o R, FEAME M 1998 1) 0.816 - F+% 2018 4 0.917, #&m T 0.101, X FE
FE HI T IE BRAE T R FE B BALE, I AR SR F0 X AN 1T T B A e RO R 5 S AP A A 1
AR, AR FE X 3k i oo X 320 B 3 s ™ B sz e 7). BRI, G (T AR 4R AN ] 3 g 1
I Je VA JR) T A L S5 A SR BEAT LA A AR SR F X T M ) T 2 ) j 2 — o RSSO R
BLAIKFFIEE — 7\ GDP W EE 3 ITRE M P 1 iR ST S 5 . IX R 1 T i R &2 5 iR
R E, A=K A%, AT 3 O B A Wk U041 47 0 T Tl R 43 ii
B, T ANEAE IR —, BEREN, B2 Mikitfe 28, 707 5A
FE I R, A R 3 A T — R o T AR — M MO B N T R LA TR R B
MR Z G 3 TRSANA R MR LA/, AT A IR N MR 245 777 T Bk b oW AR S 22 42 1)
FLARFEIAEUD .

5 MRt RN ESREM BT ME TREE

Fig.5 Interpretation degree of socio-economic impact factors of cultivatedlandscape eco-security
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12018 4 3 HHHBERANAL BB RE 53 708 0.759+ 0.769+ 0.7772, AICc 1 N-206.162. -
267.559 F1-294.337, 35l A% 42 4 ey die /s — 3eid:(OLS) [m] VA A5 R4 1 2 R4 51 17 0.015.0.017+
0.021 AL, AICe fHrHIBEIK T 7.965. 10.276. 13.388 NHLfr, AILLFRHT 3 WIHbFE hnAL
(] A 250 35 T AL e e % R 2 0 7 X P b e O A 25 2 4 TR = A A, BT R
X3 PR, AR g RmE 6 Frx.
=3 MBI ENESREZME R IEMNE)THELER
Table 3 Geographically weighted regression results of influencing factors of cultivated

landscape eco-security in Yangzhou

[8] 3 & %507 ¥J{H mean value of regression coefficient

A year
X1 X3 X4 X5 X9
1998 -0.067 -0.082 0.162 0.129 -0.189
2008 -0.082 -0.099 0.172 0.145 -0.209
2018 -0.096 -0.107 0.182 0.15 -0.226

E 6 MIRX#HMFRNESZEREFMEARMNTES (FES: 77 5(2019)002 5)

Fig.6 Spatial differences of influencing factors of cultivated landscape eco-security pattern
AR BB BV 73 A & R AT R, Tolk b Ko (XD, BB RIS (X9) X
X B SO AR A 22 4 N SR B2, 3 181 A R ECT 24 23 591 9-0.082. -0.208, 5 HA7 Mk 7=
Fto Hor b AV HCER (0 A7) R0 S B UG ) AT I EE g, AR Tl R R,
AP ATECEL, X SO A 22 4 RS MR BOK o PR B i 30T PR S 4 A7 ) S0 e G e R B
HEn, P R R R AR, BRI AR, X B SO AR S 2 AR UK . AR RIGOKT
(X4) 3 IR RECFAME A 0.172, WOFFRXHHE SIS 22N IER G, Hrp R
X M E5e R 2 AR IR RE R iy, AF M 5oL AR 25 22 4y« 36— 77k GDP (5 EE(X3),
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Fig.7 Overlying analysis of influencing factors of cultivated landscape eco-security pattern in Yangzhou
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