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Abstract: With the acceleration of urbanization processes, priority identification of ecological protect areas ( EPAs) has
become an important method to protect biodiversity, alleviate urban ecological pressure, and improve land use efficiency. In
this study, taking the Su-Xi-Chang region as a case study area, EPAs were identified using the Morphological Spatial
Pattern Analysis (MSPA). The priority of EPAs was determined using the landscape connectivity method. High priority
areas, such as forests and water bodies, were identified as the “source area” of the EPA network. However, the landscape
connectivity method failed to reflect the unequal weight effect of EPAs on species decision making. Therefore, this study
introduced a spatial syntax method to further determine the priority of EPAs. The results showed that; 1) forestland No. 1
and 2, and Taihu Lake were identified with the highest priority in the Su-Xi-Chang region. They were the three centers of
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the EPA network that required prioritized protection; 2) there were remarkable differences between the results of priority
recognition using landscape connectivity and the spatial syntax method. For example, the priority of eight EPAs determined
using the landscape connectivity method decreased by 1 to 2 levels after combining it with the spatial syntax method.
However, the priority of another four EPAs determined using the landscape connectivity method increased by 2 levels after
combining it with the spatial syntax method. Therefore, the combined connectivity-spatial syntax method for priority
identification of EPAs could reflect an unequal weight influence of different landscape elements on species decision-making
behavior and the ecological effect of spatial configuration of ecological elements. The combined method could also provide an
effective method for identifying key ecological spaces and is of great significance for protecting biodiversity and maintaining

regional ecological security.

Key Words: ecological protect area; network; priority; landscape connectivity; spatial syntax
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Table 2 The priority evaluation standard of corridor
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Table 3 Area and percentage of EPA that based on MSPA
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L X Core 463673.13 79.96 26.34
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72k Branch 21582.23 3.72 1.23
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I Islet 11613.10 2.00 0.66
FLBR Perforation 3997.37 0.69 0.23
A1t Total 579868.92 100 32.94
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Table 5 Priority evaluation of waterbody
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Code Priority Normalized Code Priority Normalized value
evaluation dIIC dPC value evaluation dIic dpPC
21 1 93.55 93.50 93.52 31 11 0.98 1.78 1.38
22 2 9.32 5.36 7.34 32 12 0.69 2.04 1.37
23 3 5.51 7.93 6.72 33 13 0.17 1.64 0.91
24 4 2.93 4.80 3.86 34 14 0.06 1.75 0.91
25 5 2.18 2.61 2.39 35 15 0.80 0.52 0.66
26 6 2.66 1.89 2.28 36 16 0.81 0.44 0.63
27 7 0.21 3.41 1.81 37 17 0.37 0.65 0.51
28 8 1.22 2.28 1.75 38 18 0.13 0.75 0.44
29 9 1.19 2.00 1.59 39 19 0.33 0.48 0.40
30 10 0.68 2.42 1.55 40 20 0.30 0.44 0.37
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Fig.3 Potential network in Su-Xi-Chang region
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Fig.4 Axial map and priority indices based on space syntax
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Table 6 Properties of EPA area

¥4 Number/ >

HE R 2 [ AF 2K B . SR RIS [ Y E 4
3 7]

Level of EPA Total area/hm? Tt BEMAA Average area/hm>  Percentage of EPA/%
Source Step-stone

— Y ARP175 8] Level 1 of EPA 298160.01 5 0 59632.00 73.10

ZH a3 (8] Level 2 of EPA 28205.94 7 10 1659.17 6.92

ZYARPES[E] Level 3 of EPA 5259.30 8 6 751.33 1.29

P4 ff4r123 1] Level 4 of EPA 76260.87 20 38 1173.24 18.70

23 [A) A3k A Wt IR E B2 FH T3 A 9 s (8] e oA, 3 B 22 ad | A SCR BT A (L
Lo S ) el it A 2 PN 2 (B35 3 22 T3 T, HoAZ O JEVAE I 1 5 A R ) e A TS N T B 5 PR R T
MG AR REIE TR - " DG R IR T, 33 GERI2E AR R AN K HH) T i AL o
OB RECE SYFITERAT N Z A OCHR IR IR A ) ZREMER EPA SEAT R0 XA — R I
R, 25 [ AEA B TR SIS A% R - RO AR 7 SRS MLA A5 BNE T7 ik A BRAR AR R ]
B X EPA DL RIS DR H T 5w AR A PR CR  XHE Y Z RO P A X A 25 e 2 B 2B

5% 3Lk ( References) :

[1] LiuJY, Zhuang D F, Luo D, Xiao X. Land-cover classification of China; integrated analysis of AVHRR imagery and geophysical data.
International Journal of Remote Sensing, 2003, 24(12) . 2485-2500.

[ 2] Crooks K R, Sanjayan M. Connectivity Conservation. Cambridge, UK; Cambridge University Press, 2006.

[ 3] Pereira M, Segurado P, Neves N. Using spatial network structure in landscape management and planning; a case study with pond turtles. Landscape
and Urban Planning, 2011, 100(1/2) ; 67-76.

[ 4] Taylor P D, Fahrig L., Henein K, Merriam G. Connectivity is a vital element of landscape structure. Oikos, 1993, 68(3); 571-573.

[ 5] Moilanen A, Nieminen M. Simple connectivity measures in spatial ecology. Ecology, 2002, 83(4) . 1131-1145.

[ 6] Nawaz M A, Martin J, Swenson J E. Identifying key habitats to conserve the threatened brown bear in the Himalaya. Biological Conservation, 2014,
170 198-206.

[7] LiuSL,YinY]J, LiJR, Cheng FY, Dong S K, Zhang Y Q. Using cross-scale landscape connectivity indices to identify key habitat resource
paiches for Asian elephants in Xishuangbanna, China. Landscape and Urban Planning, 2018, 171, 80-87.

[ 81 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.

[ 9] SauraS, Rubio L. A common currency for the different ways in which patches and links can contribute to habitat availability and connectivity in the
landscape. Ecography, 2010, 33(3) . 523-537.

[10] Li W W, Clauzel C, Dai Y C, Wu G S, Giraudoux P, Li L. Improving landscape connectivity for the Yunnan snub-nosed monkey through cropland
reforestation using graph theory. Journal for Nature Conservation, 2017, 38. 46-55.

[11] Vogt P, Ferrari J R, Lookingbill T R, Gardner R H, Riitters K H, Ostapowicz K. Mapping functional connectivity. Ecological Indicators, 2009, 9
(1): 64-71.

[12] Wickham J D, Riitters K H, Wade T G, Vogt P. A national assessment of green infrastructure and change for the conterminous United States using
morphological image processing. Landscape and Urban Planning, 2010, 94(3/4) . 186-195.

[13]  Vpig, TR, FLEAE, REN]. T MSPA Si/MEAR 7 M B A VU R E S R . RS2, 2015, 35(19) : 6425-6434.

[14] Hernando A, Velazquez J, Valbuena R, Legrand M, Garcia-Abril A. Influence of the resolution of forest cover maps in evaluating fragmentation
and connectivity to assess habitat conservation status. Ecological Indicators, 2017, 79 295-302.

[15] Moilanen A, Anderson B J, Eigenbrod F, Heinemeyer A, Roy D B, Gillings S, Armsworth P R, Gaston K J, Thomas C D. Balancing alternative
land uses in conservation prioritization. Ecological Applications, 2011, 21(5) : 1419-1426.

[16] LiangJ, He X Y, Zeng G M, Zhong M Z, Gao X, Li X, Li X D, Wu H P, Feng C T, Xing W L, Fang Y L., Mo D. Integrating priority areas and

ecological corridors into national network for conservation planning in China. Science of the Total Environment, 2018, 626 22-29.

http ; //www.ecologica.cn



1798 A E = 40 4

[17]

[18]
[19]

[20]
[21]
[22]
[23]

[24]

[25]
[26]

[27]

[28]

[29]

[30]
[31]

[32]

Verhagen W, van Teeffelen A J A, Verburg P H. Shifting spatial priorities for ecosystem services in Europe following land use change. Ecological
Indicators, 2018, 89 397-410.

Boon P Y, Beger M. The effect of contrasting threat mitigation objectives on spatial conservation priorities. Marine Policy, 2016, 68. 23-29.
Watts M E, Ball I R, Stewart R S, Klein C J, Wilson K, Steinback C, Lourival R, Kircher L., Possingham H P. Marxan with zones: software for
optimal conservation based land- and sea-use zoning. Environmental Modelling & Software, 2009, 24(12) . 1513-1521.

Christensen V, Ferdafia Z, Steenbeek J. Spatial optimization of protected area placement incorporating ecological, social and economical criteria.
Ecological Modelling, 2009, 220(19) : 2583-2593.

Lanzas M, Hermoso V, de-Miguel S, Bota G, Brotons L. Designing a network of green infrastructure to enhance the conservation value of protected
areas and maintain ecosystem services. Science of the Total Environment, 2019, 651 541-550.

Bélisle M. Measuring landscape connectivity: the challenge of behavioral landscape ecology. Ecology, 2005, 86(8) . 1988-1995.

Lima S L, Zollner P A. Towards a behavioral ecology of ecological landscapes. Trends in Ecology & Evolution, 1996, 11(3) . 131-135.

h—, BRVE. BT S A Sk R G R 25 BRI B BF ST, DU EEST, 2004, 24(6) : 11-12. Omer I, Kaplan N. Using space syntax and agent-
based approaches for modeling pedestrian volume at the urban scale. Computers, Environment and Urban Systems, 2017, 64. 57-67.

R, WIEA. ST 23 (A A0 PR A 0 7 28 DR SRR AT —— LA Bl FIRX O 0. 2237 U3, 2012, 32(6) : 156-161.
Monokrousou K, Giannopoulou M. Interpreting and predicting pedestrian movement in public space through space syntax analysis. Procedia-Social
and Behavioral Sciences, 2016, 223. 509-514.

R, skBfE, BIERR, THOR, TR FETSIGNLGFT 0 1 5% B BT 5T
(16) : 5035-5046.

23 B A 0 SRR L AR 2SR, 2013, 33

Yang T X, Jing D, Wang S B. Applying and exploring a new modeling approach of functional connectivity regarding ecological network: a case

study on the dynamic lines of space syntax. Ecological Modelling, 2015, 318 126-137.

Wei J X, Qian J, Tao Y, Hu F, Ou W X. Evaluating spatial priority of urban green infrastructure for urban sustainability in areas of rapid

urbanization ; a case study of Pukou in China. Sustainability, 2018, 10(2) . 327.

Soille P, Vogt P. Morphological segmentation of binary patterns. Pattern Recognition Letters, 2009, 30(4) ; 456-459.

Rosot M A D, Maran J C, Luz N B D, Garrastaza M C, de Oliveira Y M M, Franciscon L, Clerici N, Vogt P, de Freitas J V. Riparian forest

corridors ; a prioritization analysis to the landscape sample units of the Brazilian national forest inventory. Ecological Indicators, 2018, 93 501-511.
PUIRBL, WREES, MO, RIEZE, 0. =iy PRI BTAE 25 W 48 M 1 5 A —— DA BOIF MU O 1), A 2528 Ak, 2017, 36(3) :

782-791.

WTRE, BOUME, PRIGWT, RRAREE, SRR AR HAARIP X A AR R R R S Al ETAE AR, 2017, 28(3) ¢ 1013-1020.

FEET, BEIEER. 35T PG 0% e B2 A 7 R 8 Y —— DA AR A *%‘lﬂiﬁ*%ﬁ%ﬁ&%ﬁ%. AR, 2016, 36(23) ; 7580-7593.

FA, SR, VPINTE, BRAASE. R IR AR A 45 I 45 1 3 B H X U ). AR AR, 2015, 35(14) @ 4897-4906.

MacArthur R H, Wilson E O. The Theory of Island Biogeography. Princeton: Princeton University Press, 1967.

Boardman R. International Organisation and the Conservation of Nature. London: Macmillan, 1981.

A, SR, VPN, BRASE. BT ORI 4 A O 1 00 AR BT I 2% O AL B IR —— LA B R L DX U R ). AR SRR, 2016, 36(3) -
844-853.

B, WOR - ASPUR, AESC - ahA, AREE, VIR 2SI ST B KR RsR L, 2007

XK R, ARHEiAR, BmL. 23 ) )k 1 RO TIP3 % 3 3% I3 sk MR AL A A7 3R ) 2015, 35(6) @ 698-707.

Faff, BRI, MRASER. ’lﬂ?i?)”ﬁlTf‘d‘l‘l%ifiﬁ‘?é?l‘ﬂ%?&&ﬂiﬂﬁ%t. PR, 2013, 68(2) : 209-218.

http ; //www.ecologica.cn



