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Fig. 1 The general situation of the study area
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Tab. 1 Index selection and weight definition based on “potential-connectedness-resilience”
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Fig. 4 Spatial pattern of the urban landscape eco-risk assessments in Shenzhen City



73] pUP2 ISR o RE SRS TV IVA e B Nk ) S NP T B Ve R RN A R 1061

mf, TIEZHaS RS T RERZE, 00 A B 55 5 i XS PE M 45 523 (843 57
B ER S (R 2K, SRR I ] AN — b, BRI T I AR R — IS A e v ) REAS
FERAE RS, R TR FHIE AR = AR T 2 B R B I p Bk, DU &
WA 25 RSP 1) A2 b o
42 RKEESHH

Fiz WO d5e 2 W0 2] g AR WL AR A S B B ARG O, XF 48 bR b AT OWA A, 43511 0~0.2.,
0.2~0.4., 0.4~0.6, 0.6~0.8. 0.8~1VEMARIES . FACKES . HAE XU . v URS: L v XURS:
P EEX ] (E15) o X LA AE T r3k o AR SRS PR 25 5, ATRAR L, 43P
FALTF IR B d AR S R, IR B LT A0 TR X, A B 2R 22 KURS iU i)
PR MIEN A A FRORWCRAET, R i b5 RE T & A Husou gl -0 v
R, T XA 2 L5 ZE 2R A B o3 i DXATS A A AR X5 S P4 B AR RS
AV S TR A 4 S 2 R A AU, S R~ 5 1 A7 38 40 e AP R 5 0K 5
PP AR B AR A, BRKCHS 5 A 4T 240 T WU X, S50 A 25 XURS il b K

y SN

a. a=0.001

e.a=10 f. a=1000

RG] R T A T R A s ) 40 kam
K5 AEML T RIS S KU P45 8-
Fig. 5 Urban landscape eco-risk assessments for different preferences in Shenzhen City

F9 b, R R SR A E TR AT S5 AR, AL TSmO, PE S 5
SR, B BTN AT a 7E[0.8, 121X HNUES) (Kl16). *a =10, HHEEHRZE
MEEAEA DTSR RT3 B IR S — A B R GRS AR, X0 TR X
Bt 5t Ma = 0.8 0, VLT rhAESe KU A8 bR (EHB NI BIT AT LI T H I, XX
M EMEEEA AR, RAE 2NN R Ha =120, EWRETMEAEG
S AR PMERINETT, XX B R RN Bl R, R A RURE R

TE=AMsr (B6), SEMA S KU 1Y 701 23 [ RGE AR RIAY , RIS 2 2 3R
TS5 A 2 KBS B AR A R, 7 65 1L 5 2B 2R 1L 2 Pl S 3k DX PN A8 ) R R XU AR AL X 4R
M7, A0S b B R RS REUE 22 5 T . — MR, A7 DA [ A Jmy 1L 0 b e
CTERT AR PIASDT IS AU, IR AT AN R AT A e ] AT, BT U B
BT AU R B AR AT RER AN o 01an, An R DUXUR: 2850 0.5 4 4 AR 2522 4k &l oy
FIIGSHE, IS ATEZRAE TS = T, WFIEIX 56.24% B8 cAb TAE R L 2 ERE ; hifrE
PR A 5T, X — IR 3 40.01%, Watieiii, BlAE PPAN I d 10 30— A2 4k
A A —ER I3 FOULE AL T4 A5 A RS TR ME AR HER S 1 o TR HE 3k 28 JXURS: 73 2
B8 B ROCIE R e A BT BR U F AR, WX S850Chy TP a0 “fRp” Efnie
D T BRI E 18] A OCHE S . DAL, B BB i BB AR EIE S T I BRA



1062 i B 2E 704

b. IEH KUK

BN 0020 [70.50~0.60
B 020030 [ 0.60~0.70
B 030~0.40 [ 0.70~0.80
[10.40~0.50 [N 0.80~1

0 40 km
c. EHRE 5 1

K6 =Fi 5t N BT SR 5 XU 2L
Fig. 6 Coefficient of landscape eco-risk for the 3 scenarios in Shenzhen City
WErE, TERARSIERh, AR LIRS ST R, MR = S SR AN 2
SRR ], AR I B 0 & R 1 R Bl T s

5 HhHe

5.1 HEBIREITEMERITLE

N T EAEG R RN S5 AT X e, ARWFFTHEYR T 1994 4F Landsats TM $1%
55 Suomi-NPP/VIIRS Bz (A KT YEiA 15, BB T 5 SLER 2 [ AL A 7 b JXUBG: 28 U E A 7 X sk A
BRUBGIPAN o Forbr, K b0 2 KU MR 38 7K i 2o 7 R sRAS s A BB AL XU 11 2013 4F
55 1994 4F Wi RS MG W 40 P AR AT H 5 ST HIRUXURS: Fh 2013 45 1994 4F W 1 1% 14 3
FEARPERRAG S, 1 HL A M S P R 4 O PR W 40 U — 1L ND VI 4505 0 i ok
TIH—Ak, B IEASE H R EEATT e Mo mB A0 XU 2013 455 1994 4F I8 AS
BK BEHWEAS ;. A2 BN LT InVEST R | DIERE . ki FBEDL A R TPt
FroBaf s BEvR BE XU AR ML 20 ) DEM A SERH F, TS8R il i AN ) 1o B2 i st 107 1Y)
BUKER, IR 7090 ANBERENS EiEm G, ABES4E HIG shoim KR
TAIRE E SR T s BB B I A, R IR A A SIS (7).

Xof L DX I 259 1 285 ARG B9 235 ) 347 R ST S0 A XU PN 25 51, mT LA B —
F R 28 (RS R A R — 5k, B Bl DX UG ¢ v 1 L AR RUBSE AR GG o gk, AR TRI G
. AFEEERE . RSB ER SR A 22 P S R . RN FLE AT
Wi, AR At il BYESE T,

SR, T AL 232 28 R G0 A T e 1 TR RV A S e B Y R INTER . &Ry, A
I, BREEPEM RS AR, 25 G PR BT S Bk B SR oS (0] 22 S 0 S R AR Y, ST ST
ol XURSE DA 1 B 25 R LU AR A A B T X — o (R, FESSSRAU R, 43K
A B DA BT DGR P LA A S R R LS AR, T S W A 25 XU A7 DU ] 2 A1 500
A B2 22 BAE R TR AR TR o SCPPPE A0 A AN [ ol S5 00 A 25 XU P-4 &5 S T i
RIS 25 (R ABI O R o PR, A2 DX el Ak 25 KU TP 5 5 A 25 XUBS: P 45 SR 7
25 (A3 A R —E0, IERARTR, PRARES SR AT AR R, oM ERAIE



74 XN ZRIP 45 o HETAE SIS GBS — AERESR A T SO A A XU AR 1063

o KRk L b R T RIS

£ ZR T P 57 U

P4l

PR {E 355
R
..0 0 20 km

T ARG T e
7 BRYIT A= 2 RS o TP 5

Fig. 7 Spatial patterns of various regional eco-risks in Shenzhen City

52 FERIESERES]

FHHALGE R SO S KPR, ABESSIR bR SR AF e i ot . H— A skt i
TREFIEEGE, M T X E S TR g B RAE, R T 48Ry i —
ARSI LT AR R IR T R B LI 45 Rl R TR AL T T BT, SR T

AR I R S LA A5 T RE A B WLPE RER I 5 = T i G L ASERRIARBL T (]
s a])” BRI, B T SR A S KU RN R R, IR T A 2k
PEASHASBEE . MR M FE S5 M 75 1) 25 o bl B2 ) bl e P S S5 B0, A A U
I 205 E PR T S AR 22 BEAE AR RAT B A U B

ABIFTE IS PEA 1 55 20 B OWA TT AN P AL Y 5 L AJEANE N T 4 1E AHP 5577 1%
BASE AV, T 32 2R T AR ST RIS 5 1 A0 Rl 3 ek A ] R A
Pfelmlso P, AHTTEH OWA T N A RIFAMFAE R 5, M2 RN s 2
BEAT 5 BURN BORJE B S TS0 51 EMAFIZE A s, AR 5 3607 FRAT6E
S M, ASHEFENE S ) R U U AN DX, i A — TR Y
P FARRS X L8 s A (R T H AR, MTTA EER P AU S5O A S IR R G R

S UL 2 XU I 1 235 53 v i g DRSS DX A A R AR S B AR A LK, LA
B 0 RS 2 5 A B AN AP BRI B9 R TR A B . Tk Akt b, LT &
SRR IR A A A ASPUR AR R AN T RE SR, A SRR R XU X I H Y
FFAN TR B A TORE e RS DA T S5 WU R, T 2 D v DXL DX I ) 2 [R5 7 2 ] 4
SZI, NI S A R R T T A s (e A s e o LT, — 022 A8 KU AEDGHIR AL IX
ST WA RS B AP DX, A DXV L P X D0 2 e Ml 2 o ) i el s [ A
SOULELAL 5 O — B AR A R s s, AT e ZE LA LR SR 2 M T S [l R4 T A5 P 0T
Kz, RIS X AR A 2 8 A o L DX I ) A A P T B USRI, DR B AR 0T A i 4 v A
o TG, A5 PR JHAAC B (B A B3 ST DR SR 1) S BT A R B RS A 4

6 inn

ABFERIR A S — B RGN N SR SIS I X R, A A 2508 D PR 3R



1064 i B 2E 704

He R T IR ST AR ENIREZE A SHeRE S5 AR 25 KRS A A DA
SR RUZ e I 25 — AL 0 s (]G, e A S8 3 SR AR iR R EDULRIA A
Rl 2 4EFE A Z Rkt 5 AR IRE, SEnl T SMA S KB PP HEbn S 7 IR kot s 3
T OWASREISFBCE, HEAT AR AN & sl DR S D T A vl 550 A 2 AU 2 [ o 15
WFTEAERA B T URINRMEF 1 1 A L AR 25 i et R S5 ARSI T LR v S T 2 55 P
LRI E B 5 5 25 A

BT S A R, I 50 A S KU AR B “PU R AR IR 0341 4
Fyo For, 07 KU 2 A1 4% SR 5 B A KU DA 45 SR AL, (ELXURS: v (AR TR X 45
b AR R XU 25 8] A PR AL BRI A, KSR XU v (L DX Bl 2 HE B e t i0 25 +
YA EZ M KU PPN S5 R R P (I, B R 18 AR 2 KU PP 45 R =S A% e e
D) i) 8y AN — R e I AN AT A B — I s v DU E P R ME KU PP A e X 4521 . FE T
OWA LB AT, B BCE PPN & (i dF7E[0.8, 1.2 X B Nz, il 2K
M7 CIEE RS HAUK TS 7 = AR A XU I, AT B A T
SRR ) 2 (AL, BRI e P A AN E 1

STOWLAE 25 KUR VA 55 0 B — XU 2 S PP AR LG, S T R PP X G iy 25 ]
RATRE . AERTIC AR S KU PN AOBIE T, A ZE R BIPRS00 25 7 T
Sl SR BT SR . P, AT AU LR S B BIE A S T ik L
Fr. A SE R RCERAE SR R SE T 20, AT R S S Y
BSEFER, A R — SRR EL AT )L

5 2% ik (References)

[1] U.S. Environmental Protection Agency. Framework for ecological risk assessment. Washington, DC: Risk Assessment
Forum, U.S. Environmental Protection Agency. EPA/630/R-92/001. 1992.

[2] U.S. Environmental Protection Agency. Guidelines for Ecological Risk Assessment. Washington, DC: Risk Assessment
Forum, U.S. Environmental Protection Agency. EPA/630/R-95/002F. 1998.

[3] Hunsaker C T, Graham R L, Suter I G W, et al. Assessing ecological risk on a regional scale. Environmental
Management, 1990, 14(3): 325-332.

[4] Graham R L, Hunsaker C T, O'neill R V, et al. Ecological risk assessment at the regional scale. Ecological Applications,
1991: 196-206.

[5] Dou Yue, Dai Erfu, Wu Shaohong. Assessment on vulnerability of ecosystems to land use change: A case study of
Huadu District, Guangzhou City. Geographical Research, 2012, 31(2): 311-322. [3EIH, #i/RE., 24t X4 1 1 F| FH
XS A A R GG PR DAL DA M TR X O ). HbIEAFST, 2012, 31(2): 311-322.]

[6] LeiY, Wang J, Yue Y, et al. How adjustments in land use patterns contribute to drought risk adaptation in a changing
climate: A case study in China. Land Use Policy, 2014, 36: 577-584.

[7] Gonzalez J R, Palahi M, Pukkala T. Integrating fire risk considerations in forest management planning in Spain: A
landscape level perspective. Landscape Ecology, 2005, 20(8): 957-970.

[8] Bechmann M, Stalnacke P, Kveerng S, et al. Integrated tool for risk assessment in agricultural management of soil
erosion and losses of phosphorus and nitrogen. Science of the Total Environment, 2009, 407(2): 749-759.

[9] Kingwell R, John M. The influence of farm landscape shape on the impact and management of dry land salinity.
Agricultural Water Management, 2007, 89(1): 29-38.

[10] Li Xiehui, Li Jingyi. Analysis on regional landscape ecological risk based on GIS: A case study along the lower reaches
of the Weihe River. Arid Zone Research, 2008, 25(6): 899-903. [Z=i4#%, 2R 5t H. T GIS By X8 55 WA= 25 XUBS: 4072
PIVE R i i 2 XA ). 15 IXAF5E, 2008, 25(6): 899-903.]

[11] Wang Mei’ e, Chen Weiping, Peng Chi. Urban ecological risk assessment: A review. Chinese Journal of Applied
Ecology, 2014, 25(3): 911-918. [ - 3k, Bk 1%, w28, 3 A 2 XUR PE 0 i 5 i e 7 FH A= 5 2541z, 2014, 25(3):
911-918.]

[12] Rinner C, Hussain M. Toronto's urban heat island: Exploring the relationship between land use and surface temperature.



74 XN ZRIP 45 o HETAE SIS GBS — AERESR A T SO A A XU AR 1065

Remote Sensing, 2011, 3(6): 1251-1265.

[13] Yin Zhan’ e, Xu Shiyuan, Yin Jie, et al. Small-scale based scenario modeling and disaster risk assessment of urban
rainstorm water-logging. Acta Geographica Sinica, 2010, 65(5): 553-562. [FF 5 1k, /AT, BEAS, 46, FLT/NRUEE AY Ik
T2 R N 197 9 T 175 SERLUL S KUSSTAl . P44, 2010, 65(5): 553-562.]

[14] Chen Peng, Pan Xiaoling. Ecological risk analysis of regional landscape in inland river watershed of arid area: A case
study of Sangong River Basin in Fukang. Chinese Journal of Ecology, 2003, 22(4): 116-120. [B&IS, i H3s. TR XA
ot T 4 X 3 A S AU AT DA JRE = Tl i o 81, AR 2222558, 2003, 22(4): 116-120.]

[15] Lu Yuan, Su Wenjing, Hua Cui, et al. Landscape ecological risk assessment for upper Zuojiang River Basin. Tropical
Geography, 2010, 30(5): 496-503. [/73E, 75 3Ci, 483, 45, 20V BB LA S XS TR, #aly i3, 2010, 30(5):
496-503.]

[16] Xie Hualin. Spatial characteristic analysis of land use eco-risk based on landscape structure: A case study in the
Xingguo County, Jiangxi Province. China Environmental Science, 2011, 31(4): 688-695. [ fE . 3£ T e M a5 1Y 1
b FH A 25U 23 TAPRAE 0B DAV 2 SR v B ERISERL, 2011, 31(4): 688-695.]

[17] Hu Hebin, Liu Hongyu, HaoJingfeng, et al. The urbanization effects on watershed landscape structure and their
ecologicalrisk assessment. Acta Ecologica Sinica, 2011, 31(12): 3432-3440. [ 15, X420 E, MoMds, 2. mlsmas
R RYITT A sZ 0 55 A 25 XU EAR . R 2524, 2011, 31(12): 3432-3440.]

[18] Gao Bin, Li Xiaoyu, Li Yugang, et al. Assessment of ecological risk of coastal economic developing zone in Jinzhou
Bay based on landscape pattern. Acta Ecologica Sinica, 2011, 31(12): 3441-3450. [#=5, 2/NE, 2= KNI, 48 S50
& SR RNV T TR 22 B A X A= S KU BT AR A2, 2011, 31(12): 3441-3450.]

[19] Wen Xiaojin, Yang Haijuan, Liu Yanxu, et al. Industrialization process and ecological risk pattern in a rich energy
region of northern Shaanxi, Northwest China. Chinese Journal of Ecology, 2013, 32(6): 1578-1586. [#ihé 4, #4H, X
)7, 4. BRACRBIR B 42 X Tk Akl 2 5 A4 A KU A Jmy . A= 82523, 2013, 32(6): 1578-1586.]

[20] Landis W G. The frontiers in ecological risk assessment at expanding spatial and temporal scales. Human and
Ecological Risk Assessment: An International Journal, 2003, 9(6): 1415-1424.

[21] Cumming G S. Spatial resilience: integrating landscape ecology, resilience, and sustainability. Landscape Ecology,
2011, 26(7): 899-909.

[22] Gunderson L H, Holling C S. Panarchy: Understanding Transformations in Human and Natural Systems. Washington D.
C.: Island Press, 2002.

[23] Sun Jing, Wang Jun, Yang Xinjun. An overview on the resilience of social-ecological systems. Acta Ecologica Sinica,
2007, 27(12): 5371- 5381. [FIvits, EAZ, BT ZE. 4L a— B RGWRKE TIWIR LR, E257#H, 27(12): 5371- 5381.]

[24] Yager R R. On ordered weighted averaging aggregation operators in multicriteria decision making. IEEE Trans. On
Systems, Man, and Cybernetics, 1988, 18(1): 183-190.

[25] Zhou Hongjian, Shi Peijun, Wang Jing'ai, et al. River network change and its ecological effects in Shenzhen Region in
recent 30 years. Acta Geographica Sinica, 2008, 63(9): 969-980. [JEl b, s 5575, T #E, 45, IT 30 45 AR In] o 45
A SIS 430, 3=, 2008, 63(9): 969-980.]

[26] Bu Xinguo, Wang Yanglin, Wu Jiansheng. The effect of landform on landscape pattern vertical differentiation in rapidly
urbanized Shenzhen City. Acta Geographica Sinica, 2008, 63(1): 75-82. [ .Uy, F Mk, S a4 BRI 117 Ak
HiLFE X WL AR R (540 . M BRE3R, 2008, 63(1): 75-82.]

[27] Liu Zhenhuan, Wang Yanglin, Peng Jian, et al. Using ISA to analyze the spatial pattern of urban land cover change: A
case study in Shenzhen. Acta Geographica Sinica, 2011, 66(7): 961-971. [XE2ER, LA, 2 55, T ARE /KL m s
B IR T b AR BT IAR JRFRAE: LATRYITT 9] HuBE~A41E, 2011, 66(7): 961-971.]

[28] Chang Qing, Li Shuangcheng, Wang Yanglin, et al. Green landscape evolution and its diving factors in Shenzhen. Acta
Geographica Sinica, 2012, 67(12): 1611-1622. [F ¥, 20U, EAMEE, 5. K TRa 0 ST o3BT 1 BRI 2 6 50 0L 25 1
AR SR, HIBAAR, 2012, 67(12): 1611-1622.]

[29] Lorz C, Fiirst C, Galic Z, et al. GIS-based probability assessment of natural hazards in forested landscapes of central
and south-eastern Europe. Environmental Management, 2010, 46(6): 920-930.

[30] Martin-Martin C, Bunce R G, Saura S, et al. Changes and interactions between forest landscape connectivity and burnt
area in Spain. Ecological Indicators, 2013, 33: 129-138.

[31] Saura S, Estreguil C, Mouton C, et al. Network analysis to assess landscape connectivity trends: Application to
European forests (1990-2000). Ecological Indicators, 2011, 11: 407-416.

[32] Folke C. Resilience: The emergence of a perspective for social-ecological systems analyses. Global Environmental



1066 i B 2E 704

Change, 2006, 16: 253-267.

[33] Turner II B J. Vulnerability and resilience: Coalescing or paralleling approaches for sustainability science? Global
Environmental Change, 2010, 20: 570-576.

[34] Gurung R B, Breidt F J, Dutin A, et al. Predicting Enhanced Vegetation Index (EVI) curves for ecosystem modeling
applications. Remote Sensing of Environment, 2009, 113(10): 2186-2193.

[35] Hutchinson M F. Anusplin Version 4.2 User Guide. Cauberra: Australian National University, 2001.

[36] Wischmeier W H. A soil erodibility nomograph for farmland and construction sites. Journal of Soil and Water
Conservation, 1971, 26: 189-193.

[37] McGarigal K, Cushman S A, Ene E. FRAGSTATS v4: Spatial pattern analysis program for categorical and continuous
maps. University of Massachusetts, Amherst. Computer software program produced by the authors at the University of
Massachusetts, 2012.

[38] Pascual-Hortal L, 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.

[39] Saura S, Torné J. Conefor Sensinode 2.2: A software package for quantifying the importance of habitat patches for
landscape connectivity. Environmental Modeling and Software, 2009, 24(1): 135-139.

[40] Marulli J, Mallarach J] M. A GIS methodology for assessing ecological connectivity: Application to the Barcelona
Metropolitan Area. Landscape and Urban Planning, 2005, 71(2): 243-262.

[41] Wei Hai, Qin Bo, Peng Jian, et al. Evaluation on comprehensive exploitation suitability of low-slope hilly land based on
GRNN model and neighborhood calculation: A case study of Wumeng Mountain continuous poverty-stricken region.
Geographical Research, 2014, 33(5): 831-841. [&ifg, Z51, 324k, 5. J& T GRNN BB 540 MR g2 2R G
RIE RPN DL SR R Rk IR R X R . HEEIIFST, 2014, 33(5): 831-841.]

[42] Cai Bofeng, Yu Rong. Advance and evaluation in the long time series vegetation trends research based on remote
sensing. Journal of Remote Sensing, 2009, 13(6): 1170-1186. [££ i, Flpg. T3 8 A gl i #a AR AR 9% 30F
B KEH . TR, 2009, 13(6): 1170-1186.]

[43] Yuan Lihua, Jiang Weiguo, Shen Wenming, et al. The spatio-temporal variations of vegetation cover in the Yellow River
Basin from 2000 to 2010. Acta Ecologica Sinica, 2013, 33(24): 7798-7806. [ i1, 4 1L, HH3CH, £5. 2000-2010 4F
BT AT A T I 2S84k, AR AR AR, 2013, 33(24): 7798-7806.]

[44] Zarghami M, Szidarovszky F. Fuzzy quantifiers in sensitivity analysis of OWA Operator. Computers and Industrial
Engineering, 2008, 54(4): 1006-1018.

[45] Yager R R. Quantifier guided aggregation using OWA operators. International Journal of Intelligent Systems, 1996, 11
(1): 49-73.

[46] Yager R R. Nonmonotonic OWA operators. Soft Computing, 1999, 3(3): 87-196

[47] Liu Yanxu, Peng Jian, Han Yinan, et al. Suitability assessment for building land consolidation on gentle hillside based
on OWA operator: A case in Dali Bai Nationality Borough in Yunnan, China. Acta Ecologica Sinica, 2014, 34(12): 3188-
3197. [XUARFF, S, RhAZAE, 55 55T OWA MR e BT R I& FAEEAN: DL B R B R A VAN 1. A= 257
2, 2014, 34(12): 3188-3197.]

[48] Wu Jiansheng, Qiao Na, Peng Jian, et al. Spatial variation of landscape eco-risk in open mine area. Acta Ecologica
Sinica, 2013, 33(12): 3816-3824. [ {dAE, TR, SZ A, 5. 88 K™ X FOWLA: &8 KUK 23 (] 43 5. AR 44, 2013, 33
(12): 3816-3824.

[49] Wu Jiansheng, Zong Minli, Peng Jian. Assessment of mining area’s ecological vulnerability based on landscape pattern:
A case study of Liaoyuan, Jilin Province of Northeast China. Chinese Journal of Ecology, 2012, 31(12) : 3213-3220. [
{aE, SO, 2 A BT SOUAR R T DX AR SIS AN DA AR TR . AR S48, 2012, 31(12) - 3213-
3220.]

[50] Pan Yajing, Wang Yanglin, Peng Jian, et al. Research progress in ecological risk assessment of mining area. Acta
Ecologica Sinica, 2012, 32(20): 6566-6574. [k AfE 4, AW MEE, o2 4, 48, & X AR A5 U PEAN AF 98 iR 1. AR B 224k,
2012, 32(20): 6566-6574.]

[S1] Peng Jian, Wu Jiansheng, Pan Yajing, et al. Evaluation for regional ecological sustainability based on PSR model:
Conceptual framework. Progress in Geography, 2012, 31(7): 933-940. [ &, Z{dtA:, WAk, 55, 5T PSR BRI X
WA BRSNS HESE. R PEE, 2012, 31(7): 933-940.]



74 Xl %%

J

A BT AR AN NG ER = HEAE AL A T SO A S XU 1067

Urban landscape ecological risk assessment based on
the 3D framework of adaptive cycle

LIU Yanxu, WANG Yanglin, PENG Jian, ZHANG Tian, WEI Hai

(Laboratory for Earth Surface Processes, Ministry of Education, College of Urban and Environmental
Sciences, Peking University, Beijing 100871, China)

Abstract: As the city social-ecological system was regarded as the risk assessment target, a 3D
framework of ecological adaptive cycle was built, which extended the landscape ecological risk
assessment indicators to the potential- connectedness- resilience 3D criteria from the former
landscape index level. Emphasis was placed on the principle of static spatial pattern with
interactive dynamic trend from a geographical spatial analysis view. It was believed that the 3D
framework could describe the pattern- process interaction with specific landscape elements
much more clearly. Taking Shenzhen city as a study area, this study adopted the 3D framework
of ecological adaptive cycle in building a landscape ecological risk assessment index system
with the help of GIS spatial analysis method. Different scenarios were established based on the
ordered weighted averaging (OWA) algorithm in the risk assessment. The results show that
among the three scenarios, the concrete value of landscape ecological risk showed a similar
distribution trend that the Dapeng Peninsula had the lowest landscape ecological risk in
Shenzhen city; Yangtai Mountain and Bijiashan Park showed relatively low risks in the city
area, even though the risks in each scenario were specifically different. This indicated that the
choice of the specific threshold in "development" or "protection" largely depended on the city
development strategy created by decision makers under current cognition. The emphasis of
scenario tradeoff was extracting the risk and uncertainty interval rather than an optimal value.
The development or protection methods through each of the specific planning objectives would
be the ultimate goal of the ecological risk assessment at a regional scale. The evaluation in this
study improved the landscape ecological risk assessment indices and methods based on the
adaptive cycle concept, which reflected the spatiotemporal dynamics and exposure disturbed by
human interference. Furthermore, the preference transform in OWA method reduced the
uncertainty caused by the subjective risk assessment, which could improve the theoretical basis
as well as maneuverability in urban planning. This study not only extended the landscape
ecological risk assessment to spatial- temporal integration perspective, but also made a
significant improvement in ecological risk assessment of landscape indicator system.
Therefore, the results of this study could offer a powerful quantitative support for landscape
development and protective measures effectively, such as city construction and demarcation of
ecological control line.
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