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Analysis on the spatio-temporal evolution and regulation of the ecological network

in Wuhan metropolitan area

LI Hongbo, HUANG Yue ", GAO Yanli
School of Public Administration, Huazhong Agricultural University, Wuhan 430070, China

Abstract: Ecological land is being squeezed and fragmentized, and ecosystem functions and landscape ecological patterns
are disturbed to some degree by transforming and upgrading of urban and rural development and spatial pattern adjustment in
Wuhan metropolitan area. In order to implement the requirements of ecological civilization construction and green, low-
carbon and environmental protection development, this article constructs the ecological network space system of the whole
urban circle composed of ecological corridors and ecological nodes. Based on the morphologically spatial pattern method and
the minimum cumulative resistance model, the ecological network of Wuhan metropolitan area was constructed in 4 periods
(1990, 2000, 2010, and 2018 ), and the importance of source sites and corridors was evaluated using the landscape
connectivity index and the gravity model, and proposed recommendations for ecological network management and regulation.
The results show that: (1) from 1990 to 2018, the ecological source areas of Wuhan metropolitan area indicated a gradual
decrease, from 16 to 10; from a spatial point of view, the large-scale source patches, which was mainly distributed in the
south and north of the study area, did not change, and forest and water were the main components of the ecological source

landscape, but the large reduction of fractured patches had a large impact on the regional network. (2) There were 66,
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120, 99 and 45 ecological corridors in the study area in the four periods, and the number of corridors showed a decreasing
trend. Important corridors were mainly distributed in the north and southeast of the study area. The exchange of matter and
energy played an important role. (3) Landscape connectivity was high in the north and south, and low in the east and west.
There were few ecological nodes and the large obstacles to species migration in the east and west, while high comprehensive
resistance and low landscape connectivity appeared in the central region. (4) Measures are taken to enhance regional
landscape connectivity, and promote biodiversity protection and the stability of the ecological network, such as the
construction of stepping stones, restoration of ecological breakpoints, and differentiated protection strategies for corridors.
After the development of the “two-oriented society” experimental zone, the level of the ecological network of the Wuhan
metropolitan area has been optimized, but the interaction between ecological sources needs to be strengthened. The research

results provide a scientific reference for the future land and space planning of the city circle.

Key Words: ecological networks; MSPA; MCR ; landscape connectivity; Wuhan metropolitan area
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Fig.2 Land use classification of four periods

2.2 WEFE
2.2.1 FEF MSPA J5ik i S A& R B

TEARFZ3 (RIS JR AT T 125 (MSPA) J& Vogt 5524 1 A REE L AORS 0 0% X MIbAS R A 7 25 Al A% =) D fi
SRR A3 —Fh 5350 BBV A% 0 2 X6 DX 3l S5 00 3 3 P A T R A BB T Ry A A TR R AR 2
JERHE [ VAR LT I RL 2= RIS ARYE MSPA Jrik i ae 22, I AvcGIS ¥ I i 128 J5 1Y) b i ) 43 2
B4R 30 mx30 m (9 (A TIFF MHA% AR . MSPA J5 ik B I8 XT G243 A i 5o A S 2 R bRkl | wo |
ARIFAE A s 5, B | M AR A £ HAE i = 5 . 12 GuidosToolbox A4, 5% /N AR 38k 43 B
Ty AT SO R 43 AT FEHEA T B AR s A — RN BT RS RS T B AR RITIRERY 7 Rl
KRR 1), IG5 MSPA SpArgi 2R . Horp A%t X — e Jir st MR I ARV R i 2R A e, a] DL SR W it 5L
SRR AL R AP0 A B MRS IRSS M (a , AT DA A AR 2505 b

R1 MSPASWEBREN
Table 1 Landscape types and meanings of MSPA
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Table 2 Resistance factor classification, weight and assignment table

HAET PR BUME g g PR U
Resistance factor Weight Qradlng Resistance Resistance factor Weight G'radmg Resistance
index value index value
i 0.14 <50 1 P B 0.29 <500 9
Elevation/m 50—150 3 Distance from road/m 500—1500 7
150—250 5 1500—2500 5
250—350 7 2500—3500 3
>350 9 >3500 1
W Slope/(°) 0.17 <3 1 P AR 0.18 <500 9
3—8 3 Distance to construction land/m 500—1500 7
8—15 5 1500—2500 5
15—25 7 2500—3500 3
>25 9 >3500 1
pasl St 0.22 s 1
Landscape types U3 NN 3
AR L 5
K 7
HU 9
3 HBRESH
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Fig.3 Functional types of landscape pattern in the fourth stage
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Table 3 Classification Statistical Table of MSPA

SO A0 T o S AR L 451 P TR B3
Landscape types Year Area/km? Percent in foreground area /% Percent in total area/%
> X Core 1990 21424.92 87.04 36.94
2000 21498.65 87.14 37.07
2010 22001.72 86.95 37.93
2018 21810.35 86.66 37.60
FREIX Loop 1990 10.21 0.04 0.02
2000 10.28 0.04 0.02
2010 10.90 0.04 0.02
2018 12.27 0.05 0.02
Hii%IX Bridge 1990 55.34 0.22 0.10
2000 55.00 0.22 0.09
2010 57.82 0.23 0.10
2018 62.55 0.25 0.11
H# X Edge 1990 1990.14 8.09 3.43
2000 1985.03 8.05 3.42
2010 2114.41 8.36 3.65
2018 2257.64 8.97 3.89
S IRFE 1slet 1990 3.13 0.01 0.01
2000 2.97 0.01 0.01
2010 4.16 0.02 0.01
2018 6.59 0.03 0.01
37 4% Branch 1990 173.40 0.70 0.30
2000 173.99 0.71 0.30
2010 190.04 0.75 0.33
2018 202.03 0.80 0.35
FLBR Perforation 1990 957.21 3.89 1.65
2000 946.31 3.84 1.63
2010 924.53 3.65 1.59
2018 816.09 3.24 1.41
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3 Hb DX AT % B A s P bR AR A SR e AR R, 2 S R B P A D 1998 AR VT AR R B K
ZJ5 BUREE TR B A BOR | K SIS 31— el ) DR IR 3R 1990—2000 4F KA A B AT —
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Fig.4 Results of ecological sources
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Fig.5 Comprehensive resistance surface
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Table 4 Statistics on the number of ecological corridors and ecological nodes

N L SIEVE S AT /A JERIEAE /A . A SR IE / 4+ AT EA JER I 2E /A
) . ) . G0 . ) !
Ecological Ecological Corridor Ecological Ecological Corridor
Year . . . Year . . .
corridor node intersection corridor node intersection
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Fig.6 Ecological network of study area
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Fig.7 Polar view of ecological corridor
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Fig.8 Control and optimization of ecological network
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