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Abstract: The world is undergoing the largest wave of urban growth in history. More than half of the world’s population now
lives in towns and cities, and the proportion of the global population in urban areas has increased conspicuously from 30%
in 1950 to 54% in 2014. Urbanization is projected to increase even further to 60% in 2030. Though the process of
urbanization provides comfortable and convenient living conditions for human beings, it also makes our country face a series
of serious urban ecological security issues (such as environmental pollution and diminishing resources) because of the high-
intensity of human activities and unreasonable land use. Nowadays, urban ecological security brought by the rapid
urbanization is posing a serious threat to urban sustainable development. Against this background, constructing the urban
ecological security pattern is the basic guarantee and important way to realize regional and urban ecological security. Based
on the eco-environmental background conditions of Pingtan Island, this study first investigated the perspective of urban
ecological security and considered the overall plan of Pingtan Comprehensive Pilot Zone to better understand six key
ecological sensitive factors that were closely related to the urban ecological security of Pingtan Island. These six key
ecological sensitive factors were drinking water resources, coastal shelterbelt, scenic spots and forest parks, natural

mountain, cultivated land, and coastline resources. Thereafter, a comprehensive evaluation model was established by the
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analytical hierarchy process (AHP) and geographical information system ( GIS) spatial overlay method to comprehensively
evaluate the ecological sensitivity of Pingtan Island. The specific analysis process was as follows: First, an evaluation index
system of Pingtan Island’s ecological sensitivity by means of data collection, field investigation, remote sensing image
interpretation and analysis, and expert reviews was established. These indices were classified according to their sensitivity.
Second, the judgment matrix was constructed and consistency checks were performed in accordance with the AHP method,
then the weight of each index was calculated according to the square root method. Finally, considering that scenic spots
covered with natural mountain forest have the highest ecological sensitivity, and that other areas may not be ecologically
sensitive or may be insensitive, the Pingtan Island was divided into five grades ( extreme sensitivity, high sensitivity,
moderate sensitivity, low sensitivity, and insensitive grades) according to their respective ecological sensitivity indices. We
propose an ecological security pattern for Pingtan Island in order to adapt to the new round of large-scale urban development
boom, and this pattern is mainly composed of ecological security barrier ring, ecological water system, ecological
conservation area, ecological coastal zone, urban construction area, and the ecological promotion area. These components
play different roles in maintaining ecological safety on Pingtan Island, and they must be rationally developed and utilized on
the basis of their respective functions. Generally, the results of this study would help to provide decision support for urban
planning, and could be of great theoretical and practical significance to maintain Pingtan Island’s ecological security and
promote the sustainable development of Pingtan Island. Moreover, these results may also be useful for ecosecurity pattern

research on other island cities.

Key Words: Pingtan Comprehensive Pilot Zone; urban ecosecurity pattern ; island ; urbanization; strong wind environment
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Table 1 The classification standard for Water source reserve in Pingtan Island
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Table 2 The evaluation index system of Pingtan Island’s ecological sensitivity
ARz A HENIZ B
Level of goal (A) Level of criteria ( B)
PR B A S UM TN A KKK P B1
Ecological sensitive evaluation of Pingtan Island (A) W B3y B2
A4 X R R AR [ B3
FI#R 101k B4
Hrh BS
B BO
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Table 3 The classification of Pingtan Island’s ecological sensitive evaluation indexes
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Table 5 The judgment matrix of A—B

A—B B1 B2 B3 B4 BS B6
Bl 1 2 2 3 5
B2 172 1 2 3 5 4
B3 172 1/2 1 2 4 3
B4 1/3 1/3 172 1 3 2
BS 1/5 1/5 174 173 1 173
B6 174 174 1/3 172 3 1

H: A BERZ, Level of goal; B UENIZE, Level of criteria; B1: X FH/K/K IR Hb , Drinking water resource; B2 Vi Bli§/" #k7 , Coastal shelterbelt
B3 K24 HE X Sz % KA [l | Scenic spots and forest parks; B4 A 4K Ll 4, Natural mountain; BS5: #f #i, Cultivated land; B6: ¥ & £k % A,

Coastline resources
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Table 6 The weight of evaluation indexes

FEFR Index AE Weight FEHR Index AE Weight 65 Index I FE Weight
B1 0.33 B3 0.18 B5 0.04
B2 0.26 B4 0.11 B6 0.08

A =6.1922, CI =0.0384, RI =1.24, CR =0.0310<0.1, HA W —5bE
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Table 7 Ecological sensitivity zoning of Pingtan Island
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He AR S X A B BURMELE B R B EST 25 B ) K I AR 45 8 EST
Feolosical vt R Ecological sensitivity F\ortdl vt . Ecological sensitivity
cological sensitivity zoning index (ESI) cological sensitivity zoning index (ESI)
FHUERIX Extreme sensitivity area ESI=2.61 EARABURIX. Low sensitivity area 0.45<ESI<1.11
TR X High sensitivity area 1.86 <ESI<2.61 ICAIER X Insensitivity area ESI<0.36
FFAJURRIX. Moderate sensitivity area 1.11<ESI<1.86
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Table 8 The areal analysis of different sensitive partition

AR X g ER17] A IS U A X TR =17l
Ecological sensitivity zoning Area/km? Proportion/% || Ecological sensitivity zoning Area/km’ Proportion/%
IRHUREIX. Insensitivity area 120.91 42.63 SR URIX. High sensitivity area 19.47 6.86
BHRMURKIX. Low sensitivity area 82.30 29.01 FHHURIX. Extreme sensitivity area 26.84 9.46
FHHURR X Moderate sensitivity area 34.13 12.03
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Fig.2 Distributions of ecological sensitivity area in Pingtan Fig.3 The urban ecosecurity pattern plan of Pingtan Island
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