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Developing urban greenspace ecological network in Chengdu City center

based on multiple objectives

ZHOU Yuan
(Architecture and Urban Planning College, Southwest Minzu University, Chengdu 610041, Sichuan, China)

Abstract: The research took the third ring area of Chengdu as a case study and used the morphological spatial
pattern analysis (MSPA) method and landscape connectivity index to identify the most important core patches
which maintain landscape connectivity. Then the key corridors were developed using MCR model, the least-cost
path method and Gravity model and step stones were identified by using betweeness centrality. Finally, a plan
to optimize the ecological network in the study area was put forward. This research indicated that the cores and
bridges of ecological networks could be identified through the MSPA method and that landscape connectivity
index could effectively extract 12 key core patches as ecological sources in greenspace network. The potential
ecological network identified through the MCR model and the least-cost path method indicated that a certain
number of ecological corridors were connected in the south, north and southwest part of the study area, but the
density of the corridors was relatively small. There were few corridors connecting in the eastern and western
parts of the study area; the ecological network was not perfect. On this basis, using the betweeness centrality of
green patches, the 13 stepping stones such as Shahe park were selected to construct a reasonable ecological
network of green areas in the study area. Compared with other urban green ecological network construction

techniques, this method is more scientific and has more significant reference for urban green ecological network

optimization. [Ch, 4 fig. 4 tab. 13 ref.]
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Table 1 Impedance values of each landscape type

N2 5] Iy RAG R S LB A7 A E N2 5] S B A b SOULRH A7 WE
<460 1 >2 000 1
460~480 2 1 500~2 000 2

5t /m 0.12 S5 B B /m 0.12
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5~15 2 ) 150~200 2

YR/ (°) 0.15 55 00 717 38 5 B 25 /m 0.16
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- i A 2 R 0.18 55 30 T 9T 90 B S /m 0.15
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Table 2 Classification statistics table of MSPA

SR MSPA SRR A 23 /% T AR /km? SR A i MSPA &8 LU A 23 /% T F/km®
Bt 85.85 12.972 AL 0.06 0.009
R 0.32 0.048 i 0.02 0.003

b 0.92 0.139 s 0.86 0.130
% 11.98 1.810 Bt 100.00 15.111
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Table 3 Ranking of the importance of core area based on landscape connectivity

Eil352 % Dr Dy e s D Dyc Eil352 % Dr Dc
1 29 32.88 32.84 5 10 7.78 5.79 9 41 6.67 4.83
2 38 17.82 15.94 6 32 7.54 6.34 10 22 5.28 2.98
3 14 10.03 7.15 7 39 7.30 7.29 11 27 5.01 4.15
4 9 9.54 8.24 8 23 6.92 8.32 12 16 4.76 422

Ui+ Dyc F1 Dy 35 49 i Bk 8 2 PR A
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Table 4 Node interaction (G) based on the gravity model

B e i 1 2 3 4 5 6 7 8 9 10 11 12
1 0 1.04 0.26 0.80 0.40 7.79 247 0.99 1479 4308 148 0.58
2 0 0.25 8.02 0.37 1.73 0.93 1.32 3.33 3.68  0.13 192.70
3 0 0.52 1.19 0.25 021 220054 0.42 059  0.18 0.17
4 0 0.60 1.00 0.67 2.77 1.78 224 012 7.86
5 0 0.34 0.33 6.33 0.54 081 024 0.24
6 0 4.67 0.98 309938 17744  0.40 0.92
7 0 0.82 8.73 9.67 028 0.51
8 0 1.50 213 0.63 0.82
9 0 43315  0.63 1.60
10 0 1.25 1.87
11 0 0.05

12 0

il 2 BRI 5 DX 9 B A A A TR 5 ARG R D BE T A A5 R T 0 (BB 1 13 A Sl TR A Dy B
AHER(E 4), AR WAR . RILHEAR . SCIRBE . RBIA RS, BTSRRI A A &
R AR BT 1A] A BEL g (1 LA B AZ 0 DX AN AT XA 25 (] 20 A RE R 18 2% gl LA S AR | 4 0 DX 3 10
HEHE, SO AR 2 I 2% 4 R LA i o A ) 2% s () 3 T AT P (BT 4) o G R Be 20 A LRI i S S 3t A 25 )
EARERW . WRIAT o $5 8 BIREL. v 8% oy 0.13, 220, 046, BLRIJS M 0.51, 2.70, 0.68,
PR i A 25 I 245 1) 2 i) 2 3 P B A A P 5 LI i # A B R A i

4 Gikh it

ABIFFEHE T MSPA J3 A J#R T =3 P4 2 b 5 WL 2 (BT 25K SR, 90010 0 et S O 2 3 1 LA o 2 S
AR A o DX AR TR DX, 1) P 57 00 2 0 4 80080 A 0T 51X PN e it A 25 0 4 1 D b 5 45 R 1 B 8 L R AT Y
FAX R EERE R . MG MCR BEHY | fe/Ne AR 5 10 . o ) A 2R O ot AT 5 DX PN A X B 22 ) 9 7 A 25 R O
B3I M H A H e B 328 P ) A 2 TR 2% 2 e LA R R SR S A e, DURS DA A e AR 25 R 2%
FUAREM . MSPA Jrik . MCR B8 | fi/ N ATk o RS DA R o v JBE AR DT 4 i 26 25 R 45 14
S RRAAILEE S, T T LG S I e B — X, i Al 20 RE A SR 2 1 B A R A B
S x-S L322 T P ) TR BEREEE 0 1% A R 0 Sl T gk A 5 0 45 1 R A RAT — s R A L

Y G 5

— B o
—_— R I — i IE
B E ST —— N O
BN B X LK) JEg
B3 FRRHAELESRKE B4 A BB

Figure 3 Potential ecological corridor map Figure 4  Greenspace ecological network planning map
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