5542 B 20 ) S &~ £ Eild Vol.42,No.20
2022 4F 10 A ACTA ECOLOGICA SINICA Oct.,2022

DOI: 10.5846/stxb202110102827

AT EIET AT, S0 AURER 5 M8 30 R AL 25 19 4 Db 15 #7515 AR A3 T —— L S 8 LR DX 0. 2 2524 41, 2022, 42.(20)
8223-8237.

Feng S, Tang Z Y, Yu L, Guo C, Tang M X, Yang Z P. Collaborative construction of ecological network in urban agglomerations; A case study of
Guangdong-Hong Kong-Macao Greater Bay Area.Acta Ecologica Sinica,2022,42(20) :8223-8237.

WHEESNENEMEGSEZRSHRESN
—— L R 1 X 1

LA BEEF A &L OB, AERR
1 BRYINTTIRTT A BT BT BRA R VR 518052

2 AR B T BRI RN 2 ) TR AR ST L TR 518052

3 VRPN R AL & R H A B A AL I 518046

SR < DT A 2 1 2 el T 5 DX ) i e AT e 119 B B85 2 — - B A 2 IO 2% i A 25 DTt ) 3 P i 2
BRGNS IR, ARG A AR AN 0 DR T 5 DA 2522 4 Je TH NSl AT S S, D s ORI Xl
TR, LA S5 R AT T A 25 100 2% DI ) Ky 47 5 B8 S5 W] B A 0BT , 205 45 S5 0L 3 P AN 28527 23 1A% =y 07 77 70 (MSPA )
ARAHAE AR YR, I35 T /N FRARBE I A U A 2R 55 A 2 A, R OIS DX A 25 I 245 SIS sy , eI DB DX IR A 7 4R
TR A 25 25 R R RV T A . PSR SE SRR (1) IR IX AR S M 4% iy 40 AR5 U5 780 A58 7E /L BB IE 5 892 1
RS R, A S TR ML TR 1.88 JT km?® | (¥ DX I AR FUA S 339% , BRI i A 25Ut K AR A 5 F AR RS IX T AR A T
FEHE BRI = A N 20 P A R R 5 (2) PUN S X HUE SR IE 552 4%, Hor, Bl Il S5 M T A S ERE # 2, —2E LAk
P19 B T e = B DA S T B A DX I A 28 R 1 DX S R U ST, A B 9 A 2 R % ) S B 2 IR
(3) 4 ST B A 25 I 2% 0 ) R A AV A, I 2 5 2 A A A 2SR T A 25T e A R A A A Tl A el ) A 2
SR RS MR MR R BRI XS 5 SRR 22 AL A DM R B AR (4) RAST S AR TR 0 3 e 2 25 o0 298 4 e i 119 A e 28
FHIE WG AR TN AR, AT b Bk — 20 T R A 25 W 25 Bl ) R s 55 o FH /R i R 4R b8 T o AS RIS S X vl A 2 25 190 255 Pp ] s
AT AR B T I DX AR R T P [ A 4 SR s O R RE RS D 4 i i — AP PR R DSR2 W [ AL ] 5 B AR Jd b [ 4
AL fE R I E A S e R A BB Al

SRSREAA] « A R A s foe/ N SRAHBH R 7t T it s B RIS IX

Collaborative construction of ecological network in urban agglomerations: A case

study of Guangdong-Hong Kong-Macao Greater Bay Area
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Abstract: The construction of ecological network is an important measure to connect habitat patches and protect biological
habitats, which not only can improve ecological function, but also increase the comprehensive ability of the ecosystem and
alleviate the deterioration of ecological environmental. It is of great significance to guarantee urban and regional ecological

security and improve human well-being. Taking the urban agglomeration of Guangdong-Hong Kong-Macao Greater Bay Area
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as an example and relying on the scene planning method, this study carried out the scene elements and collaborative path
analysis of ecological network construction. Based on the Morphological Spatial Pattern Analysis (MSPA) and the Minimum
Cumulative Resistance model ( MCR), we identified the ecological sources, ecological corridors and ecological nodes to
form the ecological network of the Greater Bay Area. In addition, the potential collaborative forms of urban agglomeration
ecological network construction were discussed from a cross-regional perspective. The research results show that: (1)
ecological network of the Greater Bay Area is composed of 40 ecological sources, 780 ecological corridors and 892 ecological
nodes, which has a high overlap with nature reserves, ecological belt in Guangdong and greenway network in the Pearl
River Delta. The ecological source is 18800 km’, accounting for 33% of the Greater Bay Area. (2) 552 cross-regional
ecological corridors are identified and more than half of them across three or more cities. The corridors crossing Guangzhou
and Foshan are as high as 46%. The land-sea ecological corridor connects the major coastal cities in the southern part of the
Greater Bay Area, forming a key component of the land-sea ecological network. (3) A potential collaborative mode for
ecological network construction of urban agglomerations was proposed. From the perspective of ecological source, ecological
corridor and ecological node, collaborative needs, collaborative objects, and collaborative paths were further analyzed from
the intra-city and inter-city scales. (4) Scene planning helps to identify the scene theme, spatiotemporal characteristics,
scene objects, scene construction paths and scene value of urban agglomeration ecological network construction. It can be a
theoretical tool to provide guidance for the further development of the ecological network collaborative construction and
practice. This research is a useful exploration of the collaborative construction of ecological network in urban agglomerations.
The discussion based on the collaborative construction of cross-regional ecological corridors will helps to provide a theoretical
basis for further exploring regional coordination mechanisms, realizing the collaborative construction and optimization of

landscape patterns, and promoting regional ecological joint construction in the future.

Key Words: ecological network ; the Minimum Cumulative Resistance model ; scene; urban agglomeration ; the Guangdong-

Hong Kong-Macao Greater Bay Area
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Fig.1 Location of the Guangdong-Hong Kong-Macao Greater Bay Area
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Fig.2 Scene planning and coordinated development of urban agglomeration

I SR A0 BT (MSPA ) 5322 Mg b B 9t 2 R0 v f) bt AN K AR 18 8 S i 55, LAY SRR SRy 5 5t X w2k
AR B AT B AAL B SR XA R TR K G s B E R 1 P38 FH Guidos Toolbox
PR\ 408 38k T A% 20 A6 20 A7 O 3 5 1 S B0 4 B0 7 Rl RIS RIS A i R B0 X ( Core ) | B 52 X
(Bridge) S IRBEH (1slet) 524% ( Branch) %% X ( Edge) B X ( Loop ) FIFLE ( Perforation) , % & 3| fj £
AN A B S RS AR TR TR T 10km® AAZ0 X R A AR A5 R B

SOV 3 T BEAS A RCRAE DA e AR S IR 2 [ BT RS 2 R B, R BB AR S Y | ik
U] B 7238 1 45 45 ( Probability of connectivity , PC) i & St UL B £ 3£ T Conefor 2.6 #{}, 2% % H 1E
LT R B R A A 5T e B 3 B B (L 152 R 2400m , 3 SEMERBE A 0.5, X400 X b A7 3 42
W,

S XL xaxa
= e
wm=1m%xfglﬂéﬂ
PC

o, PC T REFEE P HE R, n FORBESEEL o, (b 43 I FRORBEYL i j IR A, BRSO TR, P, R
FRBEHE § R j 22 (3% 45 1) e KRR 5 dPC Ry n] REVE SE PEFE B AR fh i (E R SR B R B, PC

PC

http ; //www.ecologica.cn



2
He

8228 2 SO Eire 2%

S R BR B T R B AR T 5
2.2.3  SoWLRH a4

YRR B A p T R A B A A 1A A A U ) At OO S ST A BEL T (L, BT
AZS TR AT AR AT AT IX PR IE S BB O AT 0 R iR FH SR AR S
S 6 ) B B A A b P B R 1 %8 B A A B T R, 361 J2 R AT R I T 4% 28 Ly B P A Rl
B I RO (£ 1) .

F1 BEOEAFHRIRERNE
Table 1 Assignment of resistance factors
BH 1 R F43 2k 4545 Classification index of resistance factor

v

Resistance A2 E—E/}:ZS(ﬁﬂﬁ HIEER . Al %’TE . Eﬁjﬁftﬁﬂgﬂﬁ% W Ak

value Landuse type’ 2 Distance f{“:;l ecological Populatl(;n dcr@ty/ Distance from Sloper/(*) (191 Altitude/m )
source/m " ( Nkm?) [42 road/m!+

10 R x<500 x<100 x=2000 %<3 x<300

30 PIXLS 500<x<1000 100<x<200 1500 <x<2000 3<a<8 300<x<600

50 Fih 1000 <x<2000 200<x<500 1000<x<1500 8=<ua<l15 600<x<900

70 #rih 2000 <x<4000 500<x<800 500<x<1000 15<x<25 900<x<1200

90 MBI B A x=4000 x=800 x<500 ¥=25 x=1200

HE Weight 0.3414 0.2301 0.1582 0.1359 0.0829 0.0514

224 AEAJERIEHRH

fe/N BFEH 14 ( Minimum Cumulative Resistance , MCR ) BEWE i 52 i 4 A= 2% V5 3 A1 H B A= 25 U5 b 22 (7]
IR B A% AP S BRI R B 5 — A A S VR 75 22 e iy AR SR o 2 AR
HERERE DIRESTIX SO SR R0 54 4o oy 50 TR A9, R AreGIS 10.2 BUAS A2 504 T B 15 A:
A VE IR T RS T 5o IR 4 e s SRR BEL S YR 3 e NBSAS B AR A Ry e B SRR 0 BR AT

MCR =71, 'zleg X R,

K, MCR 25/ ZFBHIIE ;m Fl n %%%1%%?%4‘957&%&&; D, RS j B A TR ¢ RS TR FE RS R,
AT ¢ RS R o N BB ARSI R Z A R IEA R

B H AR AR 2SR b 2 T P FE ELAE PR A ek DA A 25 T =2 TR A B A ) e s AR 2R
PO STERTUR EDON: E % £l A PAC I A SR STE R AL R /A W (1l

1 1
NN (Fl x InS;) (Fj X InS;)
© = D> L, ° L, PP,
<Lmax)

S, G, AT ¢ RN 2 R ORI R W TS E N R0 N 45 & 0 (ORS00 £
2 VBT HOBRIE( PO P 146 ¢ 0 RSP R (8 8,70 S, 0 6 N RO TR L, A i B8
Mo B9 E/ N RERBL T 5 L, 0 XA fe/ I RBRBH ) i de RAH G AEBROAC, JRER ) A A o o 22 P e A ) %
[P QUSSR (RN PN
2.2.5 AT A

AR ST AR IR I RS 10 ds RAE 9 B AR Al /N UAS A28 ) ST AL 2 55 WA JRg v A 285 D R AF R 9 535 19 IX
Sk, TN AR BN FR LA T R AR A3 BT AR 56 T B BT U S By T A LB 4R 4 5 2R 2SR
TE A S A5 B AR 55 55 e BEL ) B AR (5 B AR S A5

3 ZROW

L. 21n551n5j

31 AEMEMETFER
WRIESA BB R Al 0 (3 2) , B IR AT DXl T AR A 25 45 Ry 37 55 B A 925 XS P A T e 25 R 45 4y

http ; //www.ecologica.cn



20 4] WY AR IR A 25 0 255 B [ R 37 3 B R A5 AR T —— L s R 1 X Ay £ 8229

SR R 2T DA LR SRR R i VA A R 15 22 ) 0 B AR, 52 B B A 25 0 M | A 285 gl B
AEZSTT RTINS DX I BIp 1R] ) B2 0 T — i B A 25 B 3 14 A Jm R i A BB I B O B 4
T 25 WL B DR SRR AR , (7 2 25 ) 48 e 4 P AT Ak e (PRS2 5 M SCA A i, DA DXl A 285 iR T 1) R K ) 2
A2 S [ IR A DL AL M T B LA B D5k

LEE A A BIARE SRR SR E SRR G W G I T st R RIS kT e 2R 2 2t A el 7 5
8 B S AH IS D A B M & BT L A AR BEIRGET AE SRR R AR 45 ()R] g A G R 280 |
Aoll FE AR SCHR B A FRART], X 283750 Gofs LABT IR & R4 PR 22 oo dih PR B R AR R
BT AT AUE AR B RS 5 AR S M S AL R OR3P MR SO A 5 TR A A 55 A DG I TSR B A 28 AR
Afr4isshtha B ERAIHL, die/ B S MAETER M 552 4505 s R R IR ALE R AR 2
BT ASRGTUER ] A S EREE ST LRI A8 T BT IR A Dy 5l Aol P AR SO BT 128 A
TRIT(FR 2) , 37 A BB b B B B e U R S BRI

LT b R P SR IR B AR R DX JE MU A T 35 ML I 2 R AIE 5t R S AR SR E R i A
10y T F A - 0 A DX I T A £ 285 0 28 A AN [k R B B A A e 1 e, T A 25 U A 2SR T A2
PR R B IR TR A IR BT 55 SRR U AR R £ A0S 1 R R 52 5755 i il
E 22 AL A BRI 5SS R A% | 1 — 2D 4 T T P RO DX Bl P A 25 ) P ST

R2 ERBXERBHHESHAZEEGIERSW

Table 2 Scene elements analysis of ecological corridor construction in the Guangdong-HongKong-Macao Greater Bay Area
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Table 3 Area of each landscape types based on MSPA
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Bl X Core 37909.72 83.9 B RBEH Tslet 915.32 2.0
N IX Edge 2858.94 6.3 HrZEIX Bridge 650.16 1.4
FLBR X Perforation 1332.60 3.0 FFIE X Loop 570.02 1.3
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Fig.3 Ecological sources of the Guangdong—Hong Kong—Macao Greater Bay Area
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Table 4 Ecological network elements of each city
Wil di BT AR L i P T AR e 451 AR IE R AT A ST A R L 91
City Percent in total Percent in Ecological corridor Nur'nber of Percent of C(')rridor
area/ % source area/ % length/km ecological nodes across the city/%
T 13.0 10.4 837.23 117 47.8
il 6.7 1.1 307.43 36 46.0
EEIR 26.3 44.9 2695.73 290 48.5
B 3.8 2.6 124.35 11 24.7
IR5E 4.3 0.4 60.42 0 8.2
HN 20.2 25.3 1384.26 252 58.7
kit 3.4 2.8 180.55 24 12.9
Fril 3.2 1.2 144.12 18 223
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i 1.9 2.6 165.33 24 22.2
Il 0.1 0.1 0.00 0 0.0
1T Total 100.0 100.0 6710.16 892 -
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Fig.4 Resistance value of each city
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Table 5 Ecological corridor and ecological node classification

H BRI Ecological corridor H 25715 45 Ecological node
25 X5 hrifE . o7 JER I LA X5 I Lot/ %
Bt . Bt

Level Standard it Percent in Standard it Percent

of division Quantity corridor/ % of division Quantity in node
—%% First level G>1 287 36.8 L2k 5 — GRR I 32 £ 357 40.0
4k Second level 0.5<G<1 75 9.6 LR 5 R 1 32 81 89 10.0
=% Third level 0.1<6=<0.5 347 44.5 L2 5 = HR I 38 £ 404 45.3
UL Fourth level 6=<0.1 71 9.1 LIV 2245 D £ JBR3 F) 52 1 42 4.7
Bt Total — 780 100.0 — 892 100.0

G Gravity , Q2 A5 Z5 50 b [] FH EL 52 A £ FH 58 2

5 BERXERESMYE
Fig.5 Ecological network of the Guangdong—Hong Kong—Macao Greater Bay Area
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Fig.6 Distribution of cross-regional ecological corridors
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Fig.7 Ecological network pattern of the Guangdong—Hong Kong—Macao Greater Bay Area
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Fig.8 Collaborative construction of ecological networks in urban agglomerations
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Table 6 Marine functional zoning of coastal cities in the Guangdong-Hong Kong-Macao Greater Bay Area
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