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Development of ecological control boundaries in Nanjing metropolis district based

on ecological security patterns

XU Wenbin', YIN Haiwei"*, KONG Fanhua®
1 School of Architecture and Urban Planning, Nanjing University, Nanjing 210093, China

2 International Institute for Earth System Sciences, Nanjing University, Nanjing 210023, China

Abstract: Developing ecological control boundaries is an effective way to protect ecological space, maintain regional
ecological security patterns, and control urban sprawl. However, previous studies on the methods to develop ecological
control boundaries usually only considered the existing high ecological sensitive areas and neglected potential ecological
spaces. Potential ecological spaces usually offer significant contribution in maintaining the balance of urban and regional
ecosystems via ecological connectivity. By not considering potential ecological spaces, the designated ecological units
become isolated habitat islands and the ecological vulnerability of the city or region increases. Taking the Nanjing metropolis
district as a case study, and from the perspective of ecological security, the present study attempted to present a new method
to develop ecological control boundaries by integrating ecological sensitivity analysis with ecological networks analysis. These
ecological control boundaries aimed to protect the existing and potential important ecological spaces simultaneously in the
study area. An eco—sensitivity index system was first established by selecting nine indexes based on local conditions, with
the highly sensitive ecological spaces of the study area obtained with spatial analysis in Geographical Information System
(GIS). The potential ecological networks were developed with the least—cost path method and supported by GIS. The results

revealed that; 1) ecological sensitivity analysis was effective in identifying the existing high ecological sensitivity spaces,
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with the spatial pattern of high ecological sensitivity areas demonstrating that no matter how large or small, ecological
sensitivity patches are usually isolated and scattered; and 2) by considering the ecological sensitivity areas simultaneously,
71 sources, 119 important corridors, and 61 key ecological patches were selected to develop the ecological networks. The
developed ecological networks can significantly enhance the original landscape connectivity, and can effectively improve
overall ecological security both at the urban and regional scales. After the analysis, further suggestions were provided for
planning and improvement of the ecological control boundaries in the Nanjing metropolis district. The study indicated that
ecological sensitivity analysis could capture the established natural status effectively but neglect the importance of potential
ecological connectivity; however, ecological network analysis could make up for this shortcoming perfectly. Therefore,
combining ecological sensitivity analysis with ecological networks analysis as performed in the present study is very useful

and is a good method to develop ecological control boundaries on different scales.

Key Words: ecological sensitivity; ecological networks; least-cost path method; graph theory
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Fig.1 Map of location and land use of the study area
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Table 1 Evaluation index system of ecological sensitivity

B Ut HAKY . . _
A o PO R shRGE
Classification Classification o .
Ttem . Eco-sensitivity Value Weight
standard basis
Wi Terrain =y =200 m 3{<8 m [23] e = 9 0.0969
100—200 m =
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Table 2 Ecological sensitivity classification and respective proportion

H: USSR Eco-sensitivity type X Area/km? Hu A8 Proportion/ %
W= UK X, Extreme sensitivity area 623.24 14.20
EHURIX. High sensitivity area 1049.06 23.91
FREU X Moderate sensitivity area 1170.58 26.68
fRAERIX Low sensitivity area 758.71 17.29
JEABIE X Insensitivity area 786.24 17.92
A3 Total 4387.83 100
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Table 3 Land use type classification and landscape impedance value

A A RGP R (T hm?) WA
Land use types Ecosystem service equivalent value Cost value
Mt Woodland 2.41 1
EHh Grassland 0.56 4
#hh Farmland 0.13 20
L Bare land 0.02 120
JKI, Water — 400
EH M Road FoX ] 800
5 FHHEL Construction land e =4 1000
7T The Yangtze River FWoIE =) 10000

# JKIAEABITE AN Rl 2L ) 1T F8 B9 T2 T R BOR RIS %5 {1

223 FETASZERERIE XA S L R BB SR E
5T, TR AN A RS AR 2R XN B BRI S P A M X ) AR S B B RS R TR
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Fig.2  The result of eco-sensitivity evaluation (a) and the distribution of basic ecological area (b)
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Fig.3 Ecological corridors identified by using least cost path method (a), Ecological networks developed based on graph theory (b)
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Table 4 The land use composition in ecological control boundaries

FH bR T Lt 4l FHHb 2SR TR L #i]
Land use type Area/km? Proportion/% || Land use type Area/km? Proportion/%
HiHb Grassland 128.25 7.11 #hHb Farmland 551.36 30.59
AV Construction land 54.88 3.04 7KL Water 347.47 19.28
Mt Woodland 662.28 36.75 JH % Road 30.50 1.69
4 Bare land 27.66 1.53 At Total 1802.4 100
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