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Analysis of connectivity on greenland landscape in metropolitan region of
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Abstract; Urban greenland provides important socio-economic value and performs ecological functions, and it also is an
important measurement of the sustainable development of cities in ecology. Connectivity is one of major indicator for
maintenance of ecological functions in landscape. The connectivity of greenland landscape in metropolitan region of
Chongqging City was studied based on the theory and method of landscape ecology, combined with Landsat TM remote
sensing image. The integral index of conmectivity (IIC), probability of connectivity (PC) and the important values of
patches in greenland landscape were computed by different distance thresholds, The most important patches were found from
the greenland landscape used Geographic Information System ( GIS). The results showed that the greenland landscape is
consisted of few large patches and many small patches. The connectivity of greenland landscape in Chongging City is not so
well, which was directly related to the construction of the greenland landscape. The most important patches located in the
main mountains in the research region. The values of large patches for Connectivity of greenland landscape are more than
others size patches, we suggest that it will make great contribution to establish large patches in planning of greenland
landscape. However, protecting small paiches should be addressed. The better way, which to increase the greenland value
in urban ecological and environment management is to increase the connectivity of patches, both small and large patches

when planning greenland landscape in metropolitan region of Chongigng City.
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Fig.1 The types of landscape in metropolitan region of Chongqing( A) Greenland landscape in metropolitan region of Chongqing (B)
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Table1 The types of Greenland landscape in metropolitan region of Chongging City

dI(%) =100

BEHRAR RHE B oy Ee A RHRER B o bt
Types of patches Number of patches Rate( % ) Area of Patches (km?) Rate( % )
/NBIBEHR Small patches 1209 88.8 236.69 21
R BEBR Middle patches 115 8.4 258.54 23
K EIBEBR Large patches 16 1.2 112.97 10
E BI8EH: Huge patches 2 1.6 529.61 47

R2 FiFWEEERRE
Table 2 The values of connectivity indices of greenland landscape
5 B8 B]{H threshold of distance(km)

5 Indices

0.5 1 2 4 8 12
B2 (K % 38 PEFE B Integral of Connectivity Index (7IC) 0.05 0.07 0.11 0.16 0.23 0.27
AJ 8358 138 %L Probability of Connectivity Index( PC) 0.14 0.22 0.33 0.47 0.63 0.70
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Fig.2 The percent of the important values of four types of patches for connectivity of landscape in greenland landscape

(a) WRBER dIIC FLLHIE ; (b) MRS dPC BB ;S AFR/DEIBESR; M AR P RIRER ;L AR KRR H ARERREHR
(a) The important values of of patches for dIIC; (b) The important values of patches for dPC. S; small patches; M: middle patches; L large
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Table 3 The types of patches which dIIC lies in the top 100 under different distance threshold

BEHR R A BE B Bl Distance threshold( km)

Types of patches 0.5 1 2 4 8 12
/NBIBEHR Small patches 9 16 7 4 2 0
R BEBR Middle patches 54 47 53 56 58 60
K AL Large patches 15 15 16 16 16 16
E BIBEER Huge patches 22 22 22 22 22 22

F4 FEEEBRET dPC #7100 fIHBIHRA A H H (Number)
Table 4 The types of patches which dPC lies in the top 100 under different distance threshold

BEHR R A BE B Bl Distance threshold( km)

Types of patches 0.5 1 2 4 8 12
/NBIBEHR Small patches 20 20 22 20 14 13
R BEBR Middle patches 44 44 38 40 46 47
K AL Large patches 14 14 16 16 16 16
E BIBEER Huge patches 22 22 22 22 22 22
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A/NRERE R BB R, WE 3(B),
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Fig.3 The distribution of patches which the important value lie in the top 10 ber under different distance threshold
(A) BEBS B 2km T dIIC §j 10 AIAYZEER ; (B) BE RS B{{E 2km T dPC §j 10 AIRYBESR; (C)6 FEEES A T dIIC B 10 fIFIBEHREL; (D)6 Fi
EEREBET dPC & 10 fURBESRE; (A) (B) P, B 1 ~10 R HREEES | MBS 10L (A) the patches which dIIC lies in top 10
when distance threshold is 2km; (B) the patches which dPC lies in top 10 when distance threshold is 2km; (C) all patches which dIIC lies in top 10
under the six kinds of distance threshold; (D) all patches which dPC lies in top 10 under the six kinds of distance threshold ; (A) ~ (B), legend 1

~ 10 display the important value of this patches from 1 to 10

4 g
4.1 ERTIART X a5l Bk

B PO SA G ILBIRTT , SRR 1138hm” , T R ERE 20.74% o 2T RRHEER IR/ PR BRI ,
EBVNF—MRITCI/ NG Tok o B 7RSSR R P IRE R BUMN AL S BB % . BEm X
B SR R A T A RIS, R A RRR KB, BHit, AR AT N EEE . B
FX AN EZ AN BERAER . ATERERN, SR h DHORE B BB AR/
By, BB BB T R AN X K &SRk B

L453 BIRT 40% , St it Wis R3S haE R A . ERSMEAREBIIE T T Wik~
SHRIXAR" T R BIRTT G HT DAGE R R K T B AR M R R Gk A M R
R BETEEIAR ™, BN A A RGBSR T BRI 1) M R AR RS BRI K
RAHEZ—" R i R (R 3 ELA TR A, 3T 45 3 A 8 WL 5 5 W R T 38 5 80, 44
PR BIRRG BT, W A TAE R AR5 TR R AR, (ER TR S i B E WA R —

hitp : //www. ecologica. cn



5 FERIE & ERTHTX SR EE 2243

77 TR R Dy b o T AR ST M P B B MRS, 55— T R B A B 2 05 5 R

ARICR B M T AR B (1IC) AT BB HHE 2 (PC) S B R TER T X B4R R LR Sl M AT R
1IC 7£ 6 AEERS BI{E T BP9 N 0. 15, PC By FH3{E 0. 42, X 3R , B PRARTI X 4R B UL AY 20l M 22, 3X
SRMF MR FERERENE R, BT RE B RSMPERAT &KL koA, WLk B B E (B 1B) o T
21D Bk T B/ N USSR A T B, A R EER E R REE . RIBOIFRLER, TR HARR N AT X
SR AR rb RO 5575 sE A B B B 2[RI/ PR , i 2 F O B B B I R
4.2 BPEHRARE M MNE B ERY

FEPTEX N, B RIBEH R Wl P B B BoR, P RBE SR/ NI IR Z , KRBV R k. EZUE
RN ERERLEEEHE, B8 —Fh, RN RS, REE SR A R 2R AR Th6E , Rty
B RGERA" . Filt, ERIB SR GHIR AR ARG B RIS, SRR S , KA
PESBOE BH NSRS . AR/ TR EAS WA R P TR IR K . /NS AT A
R K BIFEH T AR RIFAL ™ A0 KRBV IR A HIE , ZEGB BRI ML P WA A

SR T PURFEREE B AT 100 PR ], B RIS AR JLF- 280 T 100 i1, B
e, BEH BE B BE B, /N B SR ) B B ) , R RS B R B N, [IC A PC REET W
AR VLR T2 B o AESE A R R T 25 S8 PR 5 B TR 8 i (R B , (078 RE BB o AR 359
PR, BRI BB AL R BRI S S BB R A B — MR R R k5 B RV NBER BE R,
WU SRR R EHREN, EE SRR EER, NERERNST AN EEER, M
I 5 0 (L 30 A, TR 2 T ) s A, T R R BR v A R BB R A A AR AT I 37 B, BREBR A T AR
PR BN BB, RPELR A8 M B B A X E . BRTE dIIC WSR2 0. Skm BEES B (A, 2 T
B 100 £ /NI BESR EL 1hm FEH B, MERHR IR T H LUE /DB SR 20 A F L, 0. Skm B9 HE 25 B (H
T, KRB FERTCIAE B EEE KPR A, T E T TR AR LB, B A SR UL 8 i AR AR

PEEERPFIH T 3R E M BB E RO — P, XLEREHR AR X 4R R VLB U X 3, R4
MR E BREINR, dIC HERE/R, XETERRRILPFEM TEG X JLRILK L, KA g
REBRRPXBEERFRLE, ETRERSRF. REMULY LB RELRNESRERS . dPC
HZR B BT 2 ATEIL Ik ERIBES, H A Bl A i — R R E & . S A lE R8T, BRI X
H SR AR L2 SElR I IX S B BBk, [N 7R IX SERE LR 22 A4 /) SRELR 2 AR 8 AR T o

References:

[ 1] Schell L M, Ulijaszek S J. Urbanism, Health and Human Biology in industrialized Countries. Cambridge University Press, Cambridge. 1999.

[2] Timothy B. Green Urbanism;Learning from European cities. Washington,D C. Island Press, 2000.

[3] JimCY, Chen S S. Comprehensive greenspace planning based on landscape ecology principles in compact Nanjing City, China. Landscape and
Urban Planning,2003,65.95 —116.

[4] KongF H, Nakagoshi N. Spatial-temporal gradient analysis of urban green spaces in Jinan, China. Landscape and Urban Planning,2006,78 ;147 —
164.

[ 5] Gobster P H, Westphal L M. The human dimensions of urban greenways: planning for recreation and related experiences. Landscape and Urban
Planning,2004 ,68 : 147 — 165.

[6] KongF H, Yin HW, Nakagoshi N. Using GIS and landscape metrics in the hedonic price modeling of the amenity value of urban green space; A
case study in Jinan City, China. Landscape and Urban Planning,2007,79 :240 —252.

[7] LiF, Wang R S, Paulussen J, et al. Comprehensive concept planning of urban greening based on ecological principles:a case study in Beijing,
China. Landscape and Urban Planning,2005,72.325 —336.

[ 8] Sandstrom U G, Angelstam P, Khakee A. Urban comprehensive planning-identifying barriers for the maintenance of functional habitat networks.
Landscape and Urban Planning,2006,75 .43 —57.

[9] ZhouZX, Shao TY, Wang P C. The Spatial Structures and the Dust Retention Effects of Greenland Types in the Workshop District of Wuhan Iron
and Steel Company. Acta Ecologica Sinica, 2002, 22 (12) ; 2036 —2040.

[10] Zhou T G, Guo D Z. GIS-based study on spatial structure of urban greenbelt landscapes ; Taking Ningbo City as an example. Acta Ecologica

hitp : //www. ecologica. cn



2244 B & F W 8%

[11]
[12]
[13]
[14]
[15]
[16]
[17]

[18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Sinica,2003,23(5) ;901 —907.

Yin H W, Kong F H. Spatio- temporal gradient analysis of urban green space in Jinan City. Acta Ecologica Sinica,2005,25(11) ;3010 —3018.
Wei Z, Xue L, Zhang L. L. Urban forest in Jinan City: Distribution, classification and ecological significance. Catena,2007,69 ;44 —50.

Li F, Wang R S. Evaluation, planning and prediction of ecosystem services of urban green space: A case study of Yangzhou City. Acta Ecologica
Sinica,2003,23(9) :1929 —1936.

Zhou Z X, Shao T Y, Tan G W P, ez al. The different urban greenland spatial patterns and their environmental effects; A case of the central
district of Yichang city, Hubei Province. Acta Ecologica Sinica,2004 ,24(2) ;186 —192.

Xiao R B, Zhou Z X, Wang P C. Landscape pattern analysis and comprehensive assessment of greenbelt in Wuhan steel & iron industrial district.
Acta Ecologica Sinica, 2004, 24 (9) ; 1924 —1930.

Zhou T G, Guo D Z. GIS-based researches on urban green space on landscape gravity field with Ningbo city as an example. Acta Ecologica Sinica,
2004 ,24(6) :1157 —1163.

Chen F, Zhou Z X, Xiao R B. Estimation of ecosystem services of urban greenland in industrial areas ;A case study on greenland in the workshop
area of the Wuhan Iron and Steel Company. Acta Ecologica Sinica, 2006, 26(7) ;2229 —2236.

Chang C R, Li M H, Chang S D. Apreliminary study on the local cool-island intensity of Taipei city Parks. Landscape and Urban Planning,2007,
80.386 —395.

Taylor P, Fahrig L, Henein K, et al. Connectivity is a vital element of landscape structure. Oikos,1993, 68 (3) :571 —573.

Philippe C, Burel F. The role of spatio-temporal patch connectivity at the landscape level: an example in a bird distribution. Landscape Urban
Planning,1997,38; 37 —43.

Lucla P H, Saura S. Comparison and development of new graph-based landscape connectivity indices: towards the priorization of habitat patches
and corridors for conservation. Landscape Ecology,2006,21 (7) :959 —967.

Sun C H. Discussion about urban green system in mountainous region based on ecology. Journal of Southeast University ( natural science edition) ,
2005 ,35 (sup(I) :201 —204.

Sutherland G D, Harestad A S, Price K, et al. Scaling of natal dispersal Distance in Terrestrial birds and mammals. Conservation Ecology 4(1) ;
16. [ online ] URL; http ;//www. consecol. org/vol4/iss1/art16

Lucla P H, Saura S. Impact of spatial scale on the identification of critical habitat patches for the maintenance of landscape connectivity, Landscape
Urban Planning, 2007, doi;10.1016/]. landurbplan. 2007. 04. 003

Lucla P H, Saura S. A new habitat availability index to integrate connectivity in landscape conservation planning: Comparison with existing indices
and application to a case study, Landscape Urban Planning ,2007 ,doi;10. 1016/j. landurbplan. 2007. 03. 005

Wei B, Wang J X, Zhang T. Improvement of assessment methrods for ecological effect of urban Greenland. Urban Environment & Urban Ecology,
1997,10(4) :54 —55.

Balmford A, Moore J L, Brooks T, e al. Conservation conflicts across Africa. Science,2001 291,2616 —2619.

Cornelis J, Hermy M. Biodiversity relationship in urban and suburban parks in Flanders. Lnadscape and Urban Planning,2004,69 ,385 —401.
Jim C Y. A planning strategy to augment the diversity and biomass of roadside trees in urban Hong Kong. Lndascape and Urban Planning,1998 ,44 .
13 —32.

Mokrtberg U, Wallentinus H G. Red-listed forest bird species in an urban environment assessment of green space corridors. Landscape and Urban
Planning,2000,50:215 — 226.

Jim C Y, Liu HT. Species diversity of three major urban forest types in Guangzhou City, China. Forest Ecology and Management, 2001,146 .99 —
114.

Alvey A A. Promoting and preserving biodiversity in the urban forest. Urban Forest & Urban Greening,2006,5:195 —201.

SE 3k :

[9]
[10]
[11]
[13]
[14]
[15]
[16]
[17]

[22]
[23]

M, AR —, EE. R KGR 2 B s R 450 B Rl R r. AR A2 ,2002,22(12) :2036 ~ 2040.

SRR, BAE. T GIS IR RS R MBI R —R T E T ). 4234 ,2003,23(5) :901 ~907.

FHgAE, FLEAL. BRI TR SR A a5 BR B AT . A A2 ,2005,25(11) ;3010 ~3018.

ZeeE, T MTTEHR R M A SRS TR LR S TIUBF R —— A N T b 1. A=A 464 ,2003,23(9) :1929 ~1936.
AR, MK —, A, % WiTahas Mg R RSN — D E BT ORE . AR 2004 ,24(2) 1186 ~ 182.
HoRE, FEM, TR, R Tl KGR R T et A PR, AE7A2R ,2004,24(9) :1924 ~1930.

SRR, BAE. BT GIS IR RS B R —R TR 4. 4725 ,2004 ,24(6) : 1157 ~ 1163.

B, B, H RS, BT TR S A SRS BT ERH—RURBUREA R K8 6. &% ,2006,26 (7) :2229
~2236.

EL. NESRAF R IR R RS, RRREER(H),2005, (1) :201 ~204.

R, T BB, . N S SR RN T R EGE. M S 5 2R A ,1997,10(4) .54 ~55.

hitp : //www. ecologica. cn



' CM = K \HbleMang\s.2 PAZS2EH2008(05) H: F\05e.PS 200&05/21@54 28 Time: 20080521 2006

534 ARG A5 FEPCTTHR T DX S 55 WL P 2 T 2239

0 6 12 18km
(e ]

[€45] Legend

el Fij s Agriculture land I #5504 Construction | S River and water
[ %3:3h Greenland I i f b Bare boil land ;

L TP AR P (A) F DRI TT X st 0L (B)
Fig. 1 The types of landscape in metropolitan region of Chongqing( A) Greenland landscape in metropolitan region of Chongging (B).
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Fig.3 The distribution of patches which the important value lie in the top 10 ber under different distance threshold
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