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Abstract: As China has been vigorously promoting the new- type urbanization and implementing spatial
planning policies, city clusters have become the urbanization frontier. But the contradiction between economic
development and ecological protection restricts the sustainable urbanization. As the basis of urban development,
the changes of land quantity and distribution have a significant impact on the structure and functioning of
ecosystem. Therefore, land ecological security assessment of city clusters and predicting future land use patterns
of city clusters based on such an assessment are crucial to the sustainability of city clusters. The assessment of
land ecological security is the basis of the optimal allocation of land resources, and land use simulation is an
important method to predict the trend of land use changes. Combination of the two methods can provide
reference for optimizing land use patterns and protecting the eco- environment. By studying the city clusters
around Poyang Lake, this paper analyzed land ecological security patterns and changes of the city clusters. Based
on the results of land ecological security assessment, the paper set up the business-as-usual scenario and the
ecological protection scenario. By combining the multinomial logistic regression and Multi-Criteria Evaluation
method (MCE), the paper constructed the CA-Markov model to predict land use patterns in 2030 under the two
scenarios, and conducted comparative analyses. Results show: (1) In 2005, 2010, and 2015, the average
ecological security of the city clusters around Poyang Lake were 0.574, 0.573, and 0.571, respectively. The
security level were low in the middle and high in the east and west in the spatial layout. (2) In 2030, the newly
developed urban lands under the business- as- usual scenario will mainly occur in Jiujiang, Shangrao, and
Nanchang. Under the ecological protection scenario, the lands for constructing towns and other construction
purposes will be restricted properly for compact urban growth. (3)Under the ecological protection scenario, the
area of high ecological security zones will be 39.39% larger than that under the business-as-usual scenario,and it
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tends to be distributed more evenly. The ecological security of the city clusters, including areas around Poyang
Lake, the central part of Jiujiang, Xinyu and Ji'an, will be effectively protected. It is hoped that the present
study can serve as a reference for the land use planning and ecological protection of thecity clusters around
Poyang Lake.
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Fig. 3 Land ecological security patterns in the city clusters around Poyang Lake in 2005, 2010 and 2015
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BRI S 0.20(+) 0.11(+) 0.04(+) — 0.03(+) 0.03(+) 0.15(-) —
DEM 0.08(-) 0.05(+) 0.24(-) 0.54(-) 0.07(+) — 0.13(-) 0.21(-)
e 0.24(-) — — 0.04(-) 0.02(-) 0.23(-) 0.15(-) —
RIS ) 0.10(+) — 0.05(+) 0.02(+) 0.09(-) 0.20(-) 0.31(-) 0.01(+)
HE A 2 0.13(-) 0.03(-) 0.04(-) 0.01(+) 0.63(-) 0.11(-) 0.10(-) 0.01(+)
PRAA I B 0.06(-) 0.02(+) 0.04(+) 0.05(+) 0.07(-) 0.18(-) 0.04(+) 0.02(+)
PR B 0.19(-) 0.04(-) 0.11(+) 0.34(-) 0.06(-) 0.04(+) 0.07(-) 0.54(-)

R AR BE R R AL T < (=) " FoR TG < (1) " Fos IR G
=6 2010—2015 FEIRERFHAIM B Lt F| AR A FFNRE

Tab. 6 Land use drivingfactors and weights in the city clusters around Poyang Lake from 2010 to 2015

LY T/ P 2SR Bt At Il i WM AR HAbER M KRR
MY GDP 0.06(+) 0.06(+) — 0.03(+) 0.06(+) — 0.10(+) 0.11(-)
AH 0.05(-) — 0.83(-) 0.05(-) 0.01(-) — 0.09(-) 0.09(-)
T VAL 0.08(-) 0.46(-) 0.10(-) 0.07(-) 0.02(-) 0.16(-) 0.01(-) 0.23(-)
DEM 0.34(-) 0.11(-) — 0.50(-) — — 0.08(-) 0.39(-)
il 3 — 0.08(+) 0.03(-) 0.02(+) 0.04(-) — 0.06(-) 0.03(-)
I T P I S 0.09(+) — 0.03(-) — 0.41(-) 0.21(-) 0.26(-) 0.03(-)
I LI S 0.16(-) 0.23(-) — 0.17(-) 0.12(-) — 0.14(-) 0.12(-)
BRACAT S 0.11(-) 0.06(-) 0.01(-) 0.05(-) 0.32(-) 0.17(-) 0.22(-) —
PRIK B B 0.11(-) — — 0.11(+) 0.02(-) 0.46(-) 0.04(-) —

TE " IR AR RERIE, AL 73 (=) "R ARG (+) "R IEAR G
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Fig. 7 Suitability of the lands for constructing towns and other construction purposes under the ecological

protection scenario in the city clusters around Poyang Lake from 2010 to 2015
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Fig. 8 Land use simulation result in the city clusters

around Poyang Lake in 2015
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Tab. 7 Land use areas in the city clusters around Poyang Lake in 2015 and 2030 (km’)

AEy Bt st Fijh IRk SEEIH AR ER A HAt B ] b RA
2015 29 436.48 49 326.36 2862.00 6163.59 987.81 1628.94 954.76 531.31
2030(T5iH) 2673277  46201.04 315822  6103.61 2683.32 1348.62 5172.59 491.08
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Fig. 9 Land use simulations of the city clusters around Poyang Lake in 2030 under the two scenarios
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Tab. 8 The areas of land in all ecological security levels

under the two scenarios inthe city clusters

around Poyang Lake in 2030 (km’)
S H LI H AR K 5t AR5
RAEZS 2137.83 2137.83
BARAEAZ A 5219.69 5543.69
AR A 21 196.60 21 412.60
BT A 58 588.10 56 176.11
AR ES 4749.04 6621.03
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Fig. 10 Changes of the lands for constructing towns and
other construction purposes in the city clusters around Poyang

Lake in 2030 under the two scenarios
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Fig. 11 Land ecological security patterns under the two

scenarios in the city clusters around Poyang Lake in 2030
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Fig. 12 Changes of land ecological security patterns
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