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Abstract

Land ecological security assessment is an important basis for ensuring the sustainable use of land
resources, and is of indispensable significance for identifying potential risks, assessing the current
ecological security status, and guiding regional territorial spatial planning. As an important part of
the urban agglomeration in the middle reaches of the Yangtze River and the core area of economic
activities in Hunan Province, the urban agglomeration around Changzhou-Zhuzhou-Zhutan has a
significant role in promoting the construction of ecological civilization in the urban agglomeration
by deeply analyzing the spatiotemporal evolution characteristics of land ecological security and
predicting its future trend. Based on the statistical data from 2012 to 2022, this study took 8 pre-
fecture-level cities in the urban agglomeration around Changzhou-Zhuzhou-Zhuhai-Tan as the re-
search object, established the evaluation index of land ecological security through the PSR model,
comprehensively evaluated the land ecological security by using the entropy weight TOPSIS, and
explored its future trend by using the gray prediction model GM(1, 1). The results show that: (1) In
terms of time series evolution, the level of land ecological security in the Changzhou-Zhuzhou-Zhu-
zhou-Tan urban agglomeration has been significantly improved from 2012 to 2022, and the 2020
year has reached the best state in 11 years; (2) In terms of spatial sequence, there are differences
in the spatial security of the urban agglomeration around Changzhou-Zhuzhou-Zhuhai-Tan, which
is mainly characterized by the spatial distribution characteristics of “high in the north and low in
the south”, and the overall pattern of land ecological security shows a trajectory of evolution from
low level to high level. (3) In terms of the prediction results, the land ecological security value of the
urban agglomeration around Changzhou-Zhuzhou-Zhutan will show an upward trend from 2023 to
2026, and the land ecological security status level will be increased from “good level” to “safe level”.
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Table 1. Evaluation index system of land ecological security
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Table 3. Criteria for judging land ecological security
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Figure 1. Comprehensive evaluation results of ecological security in the Changsha-
Zhuzhou-Xiangtan urban agglomeration area
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Table 4. The results of the ecological security composite index and the index of each subsystem
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Figure 2. Spatiotemporal pattern changes of land ecological security
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Table 5. Comprehensive evaluation values and grades of land ecological security

=5 FRHREBEEHR I ESREGEETTNERFR

Kb R HETT iaising EBHTT AT HPET BT
VO ey VT gy WP ey WPy WPy WP o, PO L VT L,
o Sy Ry Wy W BB S S W
2022 A AR5t R4t R o A A A
P 0.604 % 0.436 9% 0.570 % 0.525 % 0.639 % 0.593 % 0.620 % 0.656 %
2021 A A RIf R o A A A
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Figure 3. Dynamic evolution trend of land ecological security based on GM(1, 1) model
B 3. &EF GM(1, HERN LA SR e BSRETHEE
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PL 2023~2022 4F BR K bR B IR T BE T o AR A 2 A R B (E O R G A AT AR B, TR 45 R -
C=0.1552,P =0.8000, FHMIHE L NEH, #H 2023~2026 F AR L LW SERAFEIRIECE 6). T
MR 2023~2026 F 2L R E EFABE, THAZ 22 TNE S 0.541 FFAZ 0.637, IREFHH “ R
TR BT “me g (K 3).

Table 6. Dynamic prediction results of land ecological security based on GM(1, 1) model
= 6. ET GM(1, NIRBM T E SR ERETUNEER

Gl SEBRMA AE xR ZE £33 RES

2013 0.378 0.378 0.00% il Il 5 2%
2014 0.402 0.391 2.73% il Il 5 %
2015 0.408 0.407 0.11% 11 Il 5 %
2016 0.435 0.424 2.48% 11 Il 5 %
2017 0.408 0.442 8.36% I R
2018 0.475 0.460 3.16% il R4
2019 0.397 0.479 20.69% il R A%
2020 0.595 0.499 16.18% il R IR
2021 0.535 0.520 2.80% Il RIF2)
2022 0.510 0.541 6.17% Il RIF%
2023 — 0.564 Il RIF%
2024 — 0.587 [ el
2025 — 0.612 [ LAR
2026 — 0.637 [ LAR

4.3. L 511

4.3.1. &ip

BT 2012~2022 FHKARFE R TR 8 NTH ARG THEE, WP KRR T B 8 N gk AT L AR RS
AN ST, BH TR (1) EREFSE, 2012~2022 45, PRKARE B AE & 2 4K
SRR B T RORIKF RIS T . o 2020 AR I RKARFEIRTHE 11 F AR 2RO R BB, BB
5 Hi 2 T AR AR W B 25 RO A A SO, AR U I AR T AR . MUBFIEIAR, 4 a5 /K Ak 2R 2 S5 i
ST R EE T, BRI T[0.470~0.723] X 0], HAPPME RN N 2FHTE > FAET >
BIRT > HFHET > AT > Rlh > Kbdi > WET. ) EFEFH L, SHRX NS iiEE
D0 PAAEE R, FEEI N Ao, mEil” M B MRE, S A2 2Bk R 20
H AR ) S AKCPIE AR 0 . 2020 48, Ab T2 2 Cs Bk T BE Y 88%, AURMITE T “ R
W7 . 3) KEBFRS GM(, DTRMILE R ER: 2023~2026 EIRKARE L HTRE LA 2 4 2 BT
B, HHAESZAETNMEE 0.541 EFHE 0.637, IRESEHE “RIGH” LN e .

BRI, O 7 ik — DR TP KRR I T A A IR 25 DR, AR e BRI ) £ B e 5 X3 ) T R 8 )
H, ASCHR DR B S 30 T B R MRKCR S 4N IG5 KA B DI FE L 3 RI&E AR T
FAEHUBFE A, HRKRBEE=, BT S AR, FR, 2003 b, FRmse
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VEMTRH < W BRINR =N Ish RO B35 AT A 2 2 RAS, DU RO sSe B i b e A 3 2 4
ARSI R F R

SR, ASHIE T A T RIRYE, BARBRWN: (1) BT IHKARE S B SR G Z S
giitdds, DERML T EALRMMIE, SEGUTREIREERm AR, H, EIEDOHS TR, &% 7
H O E A AW S b BICE B AR, FIAK R . NBKRIRE L T 7t GDP fedess. (2)
AW FAE TERRAE S LV G, DO ARRI R ST 7, 10X 25310 2 7 AN R4 4 18] A2 A FY)
FRRIE, AU AR I AR M2 T, ARAERA BRI I FAER R RGO T IRAMNZ—
AR, RREIWETER] I8 FIBRAG LB R BEAT NS, DU R i PSR S R 4R TH IO R 7, ol i
N R SR R PR 2 (A

4.3.2. itig

Zr b, PR T B Lt AR 2 e A B AR AR R T - RAS - ma R (PSR)AH FLAE FH (125
Bo IPTEYEEE b, B OR S 58 S N BT A KT I OGHE, TT BT PR R S Rk T sk A R 1 A
SRR LA ) S Tl R R AR S R U e A K B B R B R Rl gRRE b, “dbmma R BIA JRIR
ZI T X3RN A G R SRR P EE R P SRR AR L DL R 7 BURF R RN S 1R B RE T AN
P o A CIR T % SR 28OS [ SR AR I SR A 1) 25 e R T 3] 98 2 [R)A% SR AR

AW TS R ARSI T A X, AT R R S ARSI R . A,
FE TR FIARAT J & G, Rl R TE T I A G 3 Ik JIRT, 5 MBS R AT A . KINE,
WRAS Z SRAE TR P M S5 M (HEBN R AR A RS, VR Sk BRI IAEE IR 7. S (W) b, @R Re il oGvE
HEERH TR PRONZE R S T AR S e AR, B W BRSO BRIEBL . PR AESE TR, KA X
W, TR

B oW
FEAT TG AR SE B2 b, BT OHOS AT FEL R P A i R T 45 IR E SR — A
RIS -

B, BRERPMIEFEIMRIEREIIWE . IERART LK 5 OB, (8 RAD SO e+
B TV AL BRI T o A R BT RS BRI B 22 RIE S, W3R T IR R, 3 BER
£ LA A L A GUR T 7T TP S T SE R A R

I, FARH R ET B ICR 5B R, 48 TR B S Ge T R SR SR T ) AR
N G3o MATHR B EE BOR OSBRI FE PR 1 I SE SR, AT 04 45 R S B IR A AT AT
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