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Abstract:[ Objective] The aims of this study are to objectively identify the spatial and temporal evolutionary
characteristics of ecological security in the middle reaches of Yangtze River urban agglomeration, to evaluate its
ecological security level and diagnose its influencing factors, and to provide a reference for the construction of the
regional ecological security pattern. [ Methods | The 31 municipal administrative units in the middle reaches
of Yangtze River urban agglomeration were used as research samples, and an ecological security evaluation
index system was constructed based on the DPSIRM model. The spatial and temporal evolution
characteristics of ecological safety in the study area were evaluated using exploratory spatial data analysis,
and the factors impeding ecological safety were analyzed in conjunction with the barrier degree model.

Finally, based on the evaluation and diagnosis results, the optimization path was proposed. [ Results ] (1) The
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ecological safety level of cities in the study area had generally been improving from 2006 to 2020, and the
ecological safety level varied spatially, but the overall difference was not large. (2) The results of the ranking
of the ecological safety barrier degree of the study area were management factors > influence factors >
pressure factors=>response factors>driving factors>state factors. The improvement of its ecological safety
level was mainly governed by six specific indicators, namely, the proportion of investment in fixed assets,
the amount of water resources per capita, education expenditure within the general budget of local finance,
the area of green areas and squares, the area of soil erosion control, and GDP per capita. (3) There was a
certain positive spatial autocorrelation in the ecological safety level of the study area, with the formation of a
high-value agglomeration area in central Jiangxi Province and a low-value agglomeration area in central Hubei
Province. (4) It suggested that the most cities in the urban agglomeration in the middle reaches of the
Yangtze River were at the critical safety level (Il[), and there was still a large gap from reaching the overall
safety level (V). [Conclusion] The ecological security level of the city cluster in the middle reaches of the
Yangtze River showed an overall positive trend, and more attention should be paid to the response of
economic countermeasures, the utilization of ecological resources as well as the construction and management
of ecological systems, so as to help build an ecological security barrier for the city cluster in the middle
reaches of the Yangtze River.

Keywords: ecological security; spatiotemporal evolution; obstacle model; DPSIRM model; urban agglomera-

tions in the middle reaches of the Yangtze River
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Table 1 Ecological safety assessment factors and their weights for urban agglomeration in the middle reaches of the Yangtze River
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Table 2 Ecological security assessment levels of urban agglomeration in the middle reaches of the Yangtze river
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Table 3 Ecological safety assessment value of urban

agglomeration in the middle reaches of the

Yangtze River (2006—2020)
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2006 0.3699 0.3354 0.3625 0.3535
2007 0.3815 0.3431 0.3635 0.3608
2008 0.3967 0.3557 0.3700 0.3726
2009 0.4124 0.3612 0.3951 0.3865
2010 0.4354 0.3695 0.4016 0.3990
2011 0.4218 0.3708 0.4327 0.4032
2012 0.4480 0.3882 0.4704 0.4287
2013 0.4496 0.3968 0.4624 0.4307
2014 0.4599 0.4068 0.4827 0.4435
2015 0.4753 0.4183 0.5018 0.4582
2016 0.4844 0.4354 0.5200 0.4730
2017 0.5052 0.4471 0.5357 0.4887
2018 0.5070 0.4523 0.5317 0.4904
2019 0.5307 0.4621 0.5481 0.5064
2020 0.5426 0.4839 0.5497 0.5198
XM 0.0123 0.0106 0.0134 0.0119
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Fig. 1 Spatial distribution pattern of ecological security level of urban agglomeration in the middle reaches of the Yangtze River
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Table 4 Global Moran’s I index of ecological security level of urban agglomeration in the middle reaches of the Yangtze River

A 2006 2007 2008 2009 2010 2011 2012

2013 2014 2015 2016 2017 2018 2019 2020

Moran's [ 0.134  0.098  0.117  0.166  0.214  0.163  0.194
p-value 0.063  0.113  0.088 ~ 0.033  0.016  0.034  0.027

0.104 0129  0.138  0.134  0.117  0.065  0.130  0.035
0.107  0.073  0.060  0.061  0.085  0.171  0.068  0.244

3.2.2 B BatioH BT Moran's I 85I
Fay s AL i Ik T R A S A KT I R R S 1) B A
KHFIE . 51 Local Moran {H A A 58 4 VT i 36k v #f
AR KOT [ SRy BB 23 ) A AR DG A3 i Jmy . R Ut 3
$E 2006 4E 2013 4E 1 2020 4F ML AR 4y 4T )R 4B 23

(i) 1 AH G 43 B o A5 B VT e Qi 3k vl B A 28 2 oK 1Y
LISA (£ R EI (K 2),

(1) BERRRE . VL A i 3 ol B AR KO oA 28
)4 AN, Hor, i/ — R R E X (HHD) K246 T4
TR 3ok 2 X Ik T A K S L A B K B IR R
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Fig. 2 LISA chart of ecological security level of urban agglomeration in the middle reaches of the Yangtze River
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3.3.1 BAZERAESE &S AHL2006—2020
AR VT S T B A 3R B0 LR 7 RS B T L 3
GRS (> M 8.46%,18.17%,6.37%,22.09%
17.80%,27.11% . MBI, W98 X AR R 2 N R 245
BRBR A BE 25 A HEF A B B R > 5 i P 2 > R
RN E >0 8h R >RAEHE . wEse i, 6
AT ZR GO VL e 30 T B AR A A KO B 1 A
A, Pk T 2% RET REFERE
Frek 1Tt Ry 2 G0 B i R D0 2 % 4 R R L N
2006 4F 21.14 % FRER 2020 4E14 15.66 % 5 1 )1 ¥
REE GE T RGO T RGBS A /R LT )
D) IR ERSRE N Y PO R

3.3.2 IAFEMEREG W Nt aNiERIER
LR, B 2006 4F 2013 4F 2020 4FEAf Jy ML 4E
0y, X 46 AR J2 45 B R B B AT RO NHES R (R 6) . W
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T B — M TR N CE S Sk )T 3 M AR K
TR VAT AL LN GDP L K 3 A 5 P b T AR
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Table 5 Evolution of ecological security factor layer
barriers in urban agglomerations in the middle

reaches of Yangtze River (2006—2020)

O W Eh RS ®mo mn EHA
2006 4% 5.66 18.36 5.77 2212 21.14  26.95
2007 4 5.90 18.70 5.74 2213 20.29  27.24
2008 4% 6.56 18.63 5.77 22.27  19.90  26.86
2009 4F 6.96 18.74 5.79 22.53  19.03  26.95
2010 4 7.67 18.07 5.92 2272 18.49  27.13
2011 4 8.29 18.21 5.94 22.38  18.41  26.77
2012 4% 8.98 16.89 6.25 22.69  18.20  26.99
2013 4% 9.15 18.27 6.27 22.09  17.32  26.90
2014 4 9.30 17.82 6.50 22.25  17.04  27.09
2015 4F 9.45 17.65 6.52 22.33  16.92  27.13
2016 4F 9.57 17.25 6.76 22.41  16.73  27.28
2017 4% 9.86 17.71 6.91 21.56  16.46  27.51
2018 4 9.72 19.38 6.98 20.95  15.78  27.19
2019 4 9.87 18.56 7.23 21.27  15.64  27.43
2020 4 9.99 18.29 7.20 21.69  15.66  27.16

BOL(E] 8.46 18.17 6.37 22.09  17.80  27.11

Fo KiIIPHETHESREENERERERLHRF

Table 6 Obstacles and ranking of ecological security assessment indicators for urban agglomeration in middle reaches of Yangtze River

o 2006 4F 2013 4 2020 4

BERHA T i B 1 BEf A it Bt BRI T e
1 I8 78 B R 16.21 T 7 B P B A L T 16.08 YK U 16.76
2 NEPK B i 14,88 NFK R 15.41 i 2 R P e A L 15.43
3 o W B — MR R R 14.60 Mo 77 W B — MR 14.50 b5 B — R N 14,53
4 G5 MR 10.64 S5 AN ER 11.22 G5 MR 12.49
5 Y SRR 10.24 7K 2 v B AR 10.52 K A3 3R H 10.69
6 ¥ GDP 9.52 A GDP 8.47 A# GDP 751
7 HAle 23.92 Ay 23.79 Hot 22.59

3.4.2  EMAKFTREESTFAAN, BRI 2ZF TR 343 RBASELAAA LB, A AESZAAIKX

FEpara RILP U LA 2K & R A
(85 A 25 4 B A A T e 0t DO i 1 A 2 2
KV B A BB AR o — 2 T S 3 380 B 18 LA % AR T
SR GEURAR IR 15 24 4 29 0 W8 U PR AR A FR
Fi ey B IR PR B AR BRE 7 s R MR X AL 5 Tl
WAV 75 e W HE T L 45 6 AR Z XU 1 B K AR PR Ag
PCRFAE A DU R U T R & TR AT R
e 3ol AR I M L LD bR A5 2R 2R B UL [ 4, LAY Bl 4
S B LK AR 380 b s AROR

A RV IR RE R B 2 T B R
T 45 3 X A= 285 42 A8 K Y- 52 3l Oy 0 B — Je AR
PN SR AR O R iR B T AR AR R LR R
— e B A A T v e b 75 BT A 25 22 4 W AR
e 7K 7 2R Ta) RS M DX R YT AP i 2R 2 B
HALA I Hs A5 Ge 3630 J1 B s =R LA 2530
W o A0 B AR 2 B O B AR SO AR T A A ST
MR B B A 7 A 3 7 3 SE B A 2 ST B
BARSH.
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(3) AT T I A 252 4 i P it DR 3R 25 i
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