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Construction and evaluation of green space ecological
network in Guangzhou
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Abstract; Constructing green space ecological network to link the dispersed important ecological patches
is an effective way to use limited ecological land for protection of regional ecological security. The biodi-
versity — rich habitat patches with the minimum cumulative resistance model was chosen to simulate the
potential ecological corridors, establish recommended ecological network, and evaluate their connectivity
and land use structure. The results show that the ecological network established in this project is very
similar to the structure of the ring network,, and can meet the actual circs. The forest park group located
in the border region of Baiyun, Tianhe and Huangpu, as the key network node, is an important hub for
exchanging landscape material among the north, central, and south of the study area. The northern part
of dense forest in Guangzhou has a larger area of ecological patches and smaller resistance of ecological
corridor. Due to intense development and construction, the central and southern Guangzhou have smaller
areas of ecological patches that are scattered and larger ecological corridor resistance, with the appropriate
width of the corridor less than 100 m.
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Fig. 1  Source patches in Guangzhou
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Fig. 3 Potential ecological corridors in Guangzhou (alternative ecological network)
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Table 2 Node interaction (G) based on the gravity model
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Fig. 4  Construction plan of ecological network in Guangzhou

B AEBOUPRM 25 AR, TR 4 rp 1Y i
PR AL, IR T LRSS & Zefe s . HAR
WAEHAE 0 ~3 Z ], 5B =0 NFRRTOM L5
FAEs B =1 WFIRMZEE “W” R, ML
WAR5EH; 2B =2 B TRAR, 45k L o8
s B =3 WM RIHE XML, F44s
H5EHR

y FRBOUHR L EREE , 245 45 T 1y i

(c) LA M4

POERERERE . AL T 0 ~ 1 Z ], 2y
=0 MR BATRME, Hy =1 HERRENT
AHRIB AR o

JEAS B 25T T S8 A, FA S ¥ 45
A R

L-V+1

2V -5 (4)



168 H LR ( BEREIERR)

555 &

B=1 (5)
L
Y= V-2 (6)
WAL (Cost Ratio) =1- (L/d) (7)

X (4) - (7) F, LWEGER, V IR, d
oy 255 v BT AT TR 1 BEL D A

Fd WIFE AL AR bR Ede
Table 4 Connectivity indices for the four

network configurations in the study area
REMgEER VL a B y AR
KRR 15 105 1 3 1 -
RALESME 15 33
S AR 150 14 0
WibAEMg 15 23

0.76 2.20 0.85 0.72
0.93 0.36 0.58

0.36 1.53 0.59 0.73

MR 4 FEFR AT AT AL, 105 ZRJR%TE #4) 1 1
ML, BWARIR AL THARE, ERER
o, EEEIER, RA A TR S R [ B
FpiTRs . (HA AR ML R E SR K, T2k
KA, ABORA R o A AR 25 R 2% 1Y & 10
FEVR IR TR A B4, & TR AR 1 HE P 12
Gy XY <IRIEAER MY < b B < 34
RH,

MIT SR, v 18800 0.36, HAE
FRANAMLE T, BOR T — & . (H o $850h
0, ML A Mg, sMmalitkzE. BIEHh
0.93, #iE T 1, MKl 4b HrtuGEFH H JHR 8 & (A 4
BT Y IR G, HOCHER BEH A 7
SURBEH 7, X BEHHLEE . RI AT  —=IX,
RAET REEMIAMAR IR L K ilif
AR L W 0 Ly R AR ] A ) 420 VS A 2 i it 5 X
FEFTA IR B AR R K

MIRTE LR M2 FF, BREE. o 1550, B 15
B,y FEEOAH L A3 S A, R AR AL
For3cme, WA ER . BT MiidtEsk
M E R, JERIE W R T L IR, U AR
EZ, WIREAIE RS il e i o £ 530
JERIERH 3 K, BEHAY R IE A, H N ER I AR TE A
B RN A — SRR (B 4e) o ARLE
TRGERRTE, BEH 7 A3 982 A~ W25 (1) Hhots 15 A,

H R R A AN TR BEH 5 L BB IR B 2 (8] () S WA Jo 28
TG Bt BEEe 7 PEEIX AR T, BT 1)
R HI EER, HA iR (0.73), T
ik — A o

AL LS [ Z5 A R SR T IR A S
%, IWE 4a AT, TN TTACER IR BEHe AR K,
AU AR [A] B S o A, BRI S ORELE BE
450, BODARIESE S ; HAREBER AV, FH
YA P A 2, BT A ) B AR ST
FZRIE—30, FREAEREHR 11 fHEA —258 X5 F
S R P R SR, SO B
Tk 5 PP BEHGE B R g, (AT A —
FREE Bz MWISEUMAIER, o f8%k. B 8%k, v 15
By 0.76, 2.20, 0.85, 4z TR AE.
HEGE RN 33 &, WHIEASMEEFEE,
A AR 2L (0.72), X ULHHTEXHE 2 T
SCHET ARG 251 PR T A e 114 3 3 B TN A O
P, HEL ML,
3.2 ERE XA AR

Toe/IN SRR R A 14 09 245 1L TG i P AR
AL, TS B HE R A AR S R A N R B —
BE, AREREHASMS ME, R EYZHE,
— e, B TR, PREEM SR,
T3 LA R 22 PR T, {EL 58 B X A B3 1) 5
WA RORE e S — B AR AT BB R, L
AL AEZS S (K 4a) LA, @92 np X2
B8, 43 BIA55] 2L 30, 60, 100, 200 F1 600 m
AR TE P RE A G ol B M . ARHb . ML K
. R, GERN A MR (R5).

5 AFIERIE 5T N R R

Table 5 Land use structure of different

corridor widths %
ERES L
- 60 100 200 600

S 0.45 0.56 0.66 0.70  0.62
B 1.77 2.57 3.42 5.12 8.93
IS 2.37 3.08 3.89 5.44 7.14
iy 5.69 6.95 7.91 8.55 8.09
M 82.52
Hiitb 7.2 7.96 8.90  10.87 15.72

78.87 75.2 69.31 59.51




5 4 39

P SR M T R A S R 2 AR S AN 169

_ T PR A T e KR e i T e K

=

—_
[=)}

—_
[§9)
T

M M AR L%
=S (]

30 60 100 200 600
JHR T8 0 S5 /m

(=)

KIS A 18 96 B2 N R TR TR B O 35 Akt )
Fig. 5 A line chart of land use structure of different

corridor widths ( excluding forest land)

YA EZ ot (B5), KENES
W 2% F AL SR CEE R O M, R OBk, Bl AR
ARG, bR T RS W0 2D, H Al b 2 T AR R
i, AEURRCH TrT AR AR PR E ST AR 50% LA L
(F5). HTABBERZE I ATE S E T
HuIX, FE— 52 TEBE PN a i P ORI E BT 5 LB AR
NG SERE N A 25 R B AN R % vh BEES 19 43 BT AT LR
, ERAABESE (W30 m) T, ESHH
(MRHLFIEC L) & F=ZEH 5, oy Lt i3k 90%
BAEZE WP IXAF] 200 m K LL EEF, #ES A
TR I (B 5), B RRAR T AR A H I 1
PRI, BERA ) N T P93E T2 100 m DL PN 1 JER

i
4 45

ARICEG G I Ex HUBEHR 4 5343 B S WL T Y 3t
R G, M TN AR S AR R
PUALJE B LEZS R85 1S A AZSNY KRN 33 284 250
i, PG BRI AR, AR L
I, HEAR L JRRIE AY3E 'L 58 B RFFAE 100m DAY
JEHES X A AUR, JRRIER R R . R
Fr XRRARIEBUIN, BT A DX AR IE S [l (H
PHEE AL E  DXHE X A R i A B e e 44 1
B, TR HTRE AR AT D0 i) PR 37 5 B U5
s B X B XL AR S/ INTTIRAL, R 5
PR I A B RS LUR A o P, ZE AR
JO DX A A 35 P [ A Doy e 8 X 320 5 DT RE P 14
MASE; JF Hoi TR0 IR, SEPR e 2 o
K, LB TEE TEZNELE.

WS IR E— 2 JR R . H— T D BUR A 353
AR BTRE, AURER FH JE A B 5 L2 )5S

S RASRIOLI B AT LS P BL 451k
IRI2ESE, LT RIS e DT T
%, R DCHRI K PRI (325 L A7 222 )
0 S A T B AR ISR VORAAT M7

SE

(L] DR, 207K, Rem 8. i A9 3oy A A 3R 5 56
AWRLRIR GV [T ], E A D BHR SRS, 2005,
15(3): 55 -60.

(2] K&, JRH, JERE, 55 AR T ROWAAE R LT
M) ]. A AEdRik, 2014, 33(5) ;1337
—1343.

[3] COOK E A. Landscape structure indices for assessing ur-
ban ecological networks[ J]. Landscape and Urban Plan-
ning, 2002, 58(2) : 269 —280.

(4] WRIEZE, 25 W], ABERRr A sl Py b e A0 B9 52 0
[J]. A5k, 2003, 23(11) 12424 - 2435.

(5] #dy, BURIL ASEmme bt A Z R sgm [T].
H R, 2008, 25(6) ; 564 —567.

[6] RET. JTINTLREERE RSB L RUFRAERR[T].
BT, 2011 (1), 18 =21.

[7] W%, MEURK D C, IGNATIEVA E M, 2. IRk
A4 T RETE B OT IR S LT AR SRR,
2015, 35(19) : 6414 — 6424,

[8] Mo, *R7%, B, & FHTEMLATMEITHNHS
Mo [J]. AEAS2edR, 2012, 32(12) . 3670 - 3680.

[9] BIONDI E, CASAVECCHIA S, Pesaresi S, et al. Natura
2000 and the Pan-European Ecological Network: a new
methodology for data integration [ J ]. Biodiversity and
Conservation, 2012, 21(7) ; 1741 - 1754.

[10] BAUDRY J, BUREL F, THENAIL C, et al. A holistic
landscape ecological study of the interactions between
farming activities and ecological patterns in Brittany,

France[ J]. Landscape and Urban Planning, 2000, 50
(1): 119 —128.

(1] B2, A, BRRITL. Sou A 2580l i) S B0 12
[J]. %R, 1999, 21(2): 71 -76.

[12] VP32, #M, ORIEAR, %6, LT A IME o Hr B
S EE A SRR [T, A5 4k, 2012,
32(4). 1264 - 1272.

[13] WALKER R, CRAIGHEAD L. Analyzing wildlife move-
ment corridors in Montana using GIS[ C] // Proceedings
of the 1997 ESRI User Conference. Redlands, USA,
1997.



170

R EEA A (A ARBHERRD)

555 &

[14]

[15]

[16]

[17]

[18]

(19]

[20]

LARUE M A, NIELSEN C K. Modelling potential dis-
persal corridors for cougars in midwestern North America
using least-cost path methods [ J]. Ecological Model-
ling, 2008, 212(3) : 372 -381.
ADRIAENSEN F, CHARDON J P, de BLUST G, et al.
The application of ‘least-cost’ modelling as a functional
landscape model [ J]. Landscape and Urban Planning,
2003, 64(4): 233 -247.
T, Zedy, KBTI TN T S AR 2 s ]
REEBL2REWERANI]. ARERYR,
2015, 30(8) : 1304 - 1318.

ArfLI, B SRS | ol e oS e i
Bk st [J]. AR, 2009, 29(3) : 1189
—-1204.

KONG F H, YIN H W, NAKAGOSHI N, et al.

/L,nL_J\ )

Urban
green space network development for biodiversity conser-
vation: Identification based on graph theory and gravity
modeling[ J]. Landscape and Urban Planning, 2010,
95(1): 16 —27.

TENG M J, WU C G, ZHOU Z X, et al. Multipurpose
greenway planning for changing cities: a framework in-
tegrating priorities and a least-cost path model [ J ].
Landscape and Urban Planning, 2011, 103(1): 1 —
14.

SpEE, SR,
Jey it 5 A RN L) .
4125 -4133.

P, A RIS 4%
AR, 2013, 33(13):

(21]

[22]

(23]

(24]

[25]

[26]

[27]

(28]

[29]

[30]

BRAIT, RS, BOCR. PR 07 SOUL e M H

FEAEROSCLT ] 45244, 2006, 26(5) : 1444 -
1449.

ST, B, TR, 5. SR TE N R
SO (], NFZEZS S, 2009, 20(8)
2042 -2048.

XIS, M, B, S LT GIS YU s 5 A%
JARLT]. B R BEIR 4, 2012, 27(5): 801 -
808.

B BT /N BT BE I A5 i1 - b R SRR R ik
MR D], B SIldE ke, 2013,

JRIBL, 5K AR T8 90 25 6 i Pl S R 0 Sk
S J]. AEARESRRE, 2014, 33(2) : 440 — 446.
A, B4, BRRIT. S0 A 2527 i e 38 K A
[ C// A BRARAL I X3 13 5 1 9K Hh 3 2% 40 37 24 R
WFF2x, 2000.

de GROOT R, HEIN L. The concept and valuation of
landscape goods and services[ C] // Multifunctional Land
Use-Meeting Future Demands for Landscape Goods and
Services. Heidelberg: Springer, 2007.

FHfEH, FLEAE, Mgk, 5. IR WO RE A A M 4%
S HAlT]. %R, 2011, 31(10): 2863 -
2874.

fLEAE, THlEfh. Drmg ol e AR A M s plg e [T ]
A 25254, 2008, 28(4) : 1711 —1719.
M. T Sk A S R BRI (D]
K, 2007.

RGN



