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Table I Overview of data
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JA— AR £ NDVI SElE E AL MR S NASA 1000
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%7K i Precipitation [ 58 75 % e SRR 24 %4 10 National Tibetan Plateau Data Center —
A 1% Population density PRk TR S BB AL 5 8 Pl Resource and Environment Data Center, CAS 1000
[E P9 A 7= BB GDP FPRHGE B IR -5 PR BT R 5 8% Pl Resource and Environment Data Center, CAS 1000
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Table 2 Values and weights of ecological resistance
BEL s A7 BH 78 Resistance value W
Resistance factor 1 2 3 4 5 Weight
N Mt HEA Rl K A R b

il U Land us — 0.65
LHFIHZR Land use type Forest, shrub Grassland, water Cropland Construction land ’
A—ALAE AR £ NDVI =0.80 0.70~0.80 0.60~0.70 0.50~0.60 <<0.50 0.15
= /m DEM <250 250~400 400~550 550~800 =800 0.05
Y& /() Slope <8 8~15 15~25 25~35 =35 0.15
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R i A B 0T o R R, AR B R T R B R B A AR
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HH DG RIF L0 A 45 25 FH i 1 A 55 3 B R0 J e R
TRURRRR (2 4) o Fe HRAH &5 (0] Bl 26 458 T 5 P AN 45
B N7 (0~0.2) 5 74(0.2~0.4) . FhZ£(0.4~0.6) |
1T (0.6~0.8) % (0.8~1)5 14544 , Ak 255 1
S35 AR B AR SR A R X T S
B U5 b (8 A= BE S5 44 43 A 5 B L UL 2B B R 5 2 4 o
®3 HBWEFSH

Table 3 Parameters of threat factors

SR T IR MAFE RS /km & IR
Threat factor Maximum Weight  Attenuation type
#kih Cropland 3 0.4 2k Linear
5
. Euﬁﬁ v 6 0.9 5% Exponential
Construction land
23 [
SCER 2 0.8 L4 Linear

Road network

x4 BLAMNEREEERIBBDEFHEER
Table 4 Habitat suitability of various land use types and

their sensitivity to threatening factors

B Threat source

YIELEARS iiﬁﬁg B AL B
Land use type suitability Cropland Construction Road
land network
#H Cropland 0.3 0.3 0.5 0.4
M Forest 1 0.6 0.8 0.7
H#EA Shrub 0.5 0.6 0.7 0.5
B Grassland 0.7 0.5 0.7 0.4
Tk, Water 1 0.7 0.9 0.6
R 4 0 0 0 0

Construction land

B B M A B R A A A R oA, SR RO T
JEE JoR T 7 i A A BT U0 R DX R AT 3 I A 74 8 e A 05
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0 5 BF T X T AR AY 24.98 %% ,40.83% .42.76 %, AR
i MSPA S #2855 10 X AR AR 2828 8] o o e dReo ke,
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Fig.2 MSPA analysis results
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PR 7K B85 T AR AR 5K T 20.98 km?, K VT K 38 PR e iR
2000—2010 4[] £ K 1 A= 25 5 b 5 2010—2020 4F-fif
DX R 4 DRt L 55 R S I S P YR M B OB B
B KA ST, R A 66.04 km?, 5 2020 4F 5 Hb
BT 18.81% . I M B e A TS XL
TR ANAALES , LUMKH A 3, U B 30 (6] A i B 5k

Xt Vb ) 50 s i A B R Ry 2L RS IX
PE RS Bk b, DX B AN VT e N 125 4 X A JC 5 b
I3 o 2000—2010 AF A5 X b FS U5 b S i 0 T AR I
EHEIN, v — G AT B Rk (R Hb Y e/ )N T
FRURNSF- 4 AR A 2 T B 35 2010—2020 4F A b &
PG RGHRA R TR 2 G0 H, BEH A B K fe/ NIl
RS TR .
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Table 5 Land use composition within the ecological protection redline area

JH#bZEHY Land use type B Cropland  #th Forest H#EA Shrub i Grassland 7Kk Water @5 F#b Construction land
HF/km® Area 22.50 113.75 0.05 0.01 10.91 0.07
LR AL/
it j(‘. iE Hﬁﬂ/ﬁ. 15.28 77.23 0.03 0.00 7.41 0.05
Proportion of total red line area
x6 ETRMBE
Table 6 Parameters of ecological sources
TPN; I#/km” /N I#/km? V-1 A km*
S0 Year Kokt /A Number MR km? Total Eijtixfiﬁ[ﬂl} /km HWJ\&I%[M /km SEETE AR km
Maximum Minimum Average
2000 12 131.13 44.76 1.26 10.93
2010 36 278.75 65.75 1.00 7.74
2020 48 351.03 66.04 1.07 7.31

AV o £ 7 R S5 A A R S P R N R
AR L X (] 3B) o HBH ) X 20 TR 5 X 74
BRIV . v B DX R B F bR IX . DAY
A6 -ZR w1 A YT 5T DX P BE P R AR
B (L= = (AR 3 7 T VN N 0 A R B R 3
BEL MG A3 90 K 2.40.2.20 . 2.15, 54 FRE#a#,
BH 7 DXCRE ARG DL Rl st . SRR A TR, & BE
T3 DXAE 20 4% [a] f 1o AR AR 52 30k el /N 1 R

VSR . AR AR S IR R A
5 VY B R R G5 H (18 3C) o BIFSE IX R AL 30 R B
FHAE UGB o B A 1 JB A7 T 7 0 U 1 s

X3, 33 ol $R A A B 23,82, 112 2%, K&
BE 4354 191.55.314.94.292.99 km, AR BCR A
(7). 2000—2010 4F JA 38 # A4 ) A8 5K
2010—2020 4F- JAg i 0> 1) A AL I A% | AR 3 S 3 K
BER R, A B /NI B R R
2.3 HEREMTETIHE

1) X sk A= 58 /K o B 9 IX A B o o S B
TR R VAR A [ A R R (B AA) o A A 85
F B THF5E X B I M AR . B
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Fig.3 Identification results of ecological sources(A), resistance surfaces(B) and ecological networks(C)
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Table 7 Parameters of ecological corridors
A4y Year i/~ Number S JE /km Total KK /km Maximum /& BE/km Minimum P34 /km Average
2000 23 191.55 25.29 0.09 8.33
2010 82 314.94 18.27 0.04 3.84
2020 112 292.99 19.61 0.07 2.62

3 3 B 1 249 AR 05 Jo 45 003 O 0.331 1,0.384 1A
0.381 6, S5 b FH G /INIE T R R R 3, e A AR 15 o o
B2 RS B AR B R S A Y o L RN 2 TR 43
i (E4B) . 2000—2010 4-WF 55 X P4 16.82 %6 114 4= 35
25 [a] iR ARG, B v TR VT K SR 5 X v R Ik
PB4 o A 2 B X I T RN A B R
&% LI T 16% ., 2010—2020 4EHF 5 X N 10.71%
() A B8 A8 2% B v T VTR RATE 52 DX P 3 K i
BEHe s BAR B2 7.53 Y0 FRUBEH A 5 AR b (R A 8
JoT i RO AT FEAIR

2) U5 b A BE 5 o 3 U0 U M ) A B S5 R 0T

PIE 4> 9k 0.582 5.0.621 3.0.609 3, 35 3|« B 4774
% B TS OB KOF SR R B T
#,2010—2020 4ERE A T R . AR S AR R
X3 Y =5 18] 8 5 R 4 i 2 40.91% . 50.80%4
49.97% (E15) . —HEA XK ELE M U5 X
TR AR DRI R R /N AKX 32 R DX e e
PR, BEHOG A AR U 0 BELAR A I ARAR , 35 A
YHEAMER , Y2 RIRRRR s A H
fiby A ) 22 W v L IX B0 A T 9% X b R b b
P B A 50 E P R, T2 A AT R b, A7 P 2
S5 /0N (0 BB O 4, o AR AR 4R I 4e 4
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Fig.4 Zoning,change and distribution of habitat quality

0510 20 30 40
(= = — ]

km A

Akt R X LSRR R X ES X

A:20004FIn 2000; B:20104F In 2010;C: 2020 4 In 2020.
ES5 £XFEMSEERARXSH
Fig.5 Distribution of ecological sources and high-quality habitat areas
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ALY 5K 5 2020 4F = (X F 0 i) LTS | A2 iR A
B KT B 5 ) JBR T8 450 B ARG ST G o B {A
ol A 5 JER T A B R A TR
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W4 A 85 B T (L X 2020 4E 4k A B Hb A, O
W5 A X IR0 R o0 S SR R T X, Al A 5 T
o L X R — S U oy T VR MR T IX, R N
— R VR AR T IX (& 7)o IR ZE 2R A Ak I 8 T
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Fig.6 Results of fishnet analysis for high habitat corridors
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Fig.7 Distribution of optimized ecological sources
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Fig.8 Overlay comparison results of ecological sources and ecological protection redline
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Characteristics of evolution and ecological restoration of ecological
elements in counties in Three Gorges Reservoir Area

YAN Luyu', PAN Feifei’,ZHOU Yan', LI Zhengtian®

1.School of Urban Design/Hubei Human Settlement Environment
Engineering Research Center, Wuhan University, Wuhan 430072, China;
2.Changjiang Survey, Planning and Design Research Co., Ltd., Wuhan 430010, China;
3.School of Environmental Arts ,Hubei Institute of Fine Art, Wuhan 430205, China

Abstract The Three Gorges Reservoir Area( TGRA ) serves as a crucial ecological barrier in the up-
per reaches of the Yangtze River and represents a typically ecology-sensitive region. Studying the dynamic
characteristics of urban ecological elements in the reservoir area is of significant importance for maintaining
ecological security and implementing ecological restoration in the region. The morphological spatial pattern
analysis (MSPA) , circuit theory, and the InVEST model were used to identify the ecological networks
and quality of habitat in Zhongxian County, Chongqing Municipality in three periods from 2000 to 2020 to
protect and restore the ecological security of cities in TGRA. The characteristics of spatiotemporal evolu-
tion of ecological elements in the reservoir area were studied and strategies for the targeted optimization of
ecological protection redline (EPR) were proposed. The results showed that the overall ecological environ-
ment in Zhongxian County had a positive trend over time, with the number of ecological sources increasing
from 12 to 48, the area growing from 131.13 km * to 351.03 km *, and the source area was densely distrib-
uted in the central region. The number of ecological corridors increased from 23 to 112, with the length of
corridor increasing from 191.55 km to 314.94 km before fluctuating to 292.99 km, with a spatial distribu-
tion pattern of dense in the north and sparse in the south, and dense in the east and sparse in west. The in-
dex for the quality of habitat in the three periods was 0.331 1, 0.384 1, and 0.381 6, with an initial in-
crease followed by a slight decrease, indicating an overall improvement in the quality of habitat. The quali-
ty of habitat in the central regions rich in forest resources was relatively high, while that on along both
banks of the Yangtze River and in the central urban area was poorer. There was a synergistic coupling rela-
tionship between the spatial distribution and changes of elements in ecological networks and the quality of
habitat, most significantly affected by changes in the structure of land use. A strategy for zoned manage-
ment of ecological sources was implemented, alongside the optimization of EPR boundaries. After adjust-
ment, the designated EPR area covers 124.72 km*, with a compensation zone of 125.57 km?* and a reserve
zone of 189.81 km?. It will provide a scientific reference for promoting the green development with high-
quality in integrated urban-rural zones within the TGRA under the Yangtze River Conservation Initiative.

Keywords ecological network; ecological restoration; ecological protection redline (EPR) ; quality
of habitat; Three Gorges Reservoir Area (TGRA )
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