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Abstract: Ecological risk is defined as the probability that a specific population landscape or ecosystem in a dangerous
environment has its health productivity hereditary features or economic and aesthetic values affected. Various and
complex ecological risks occur widely in urban ecosystem. Conventional assessments for single types of ecological risks are
not comprehensive enough to evaluate the degree of ecological risk and are also unsuitable to meet the multiple needs of
sustainable urban development and management. In this paper a research framework has been formulated to evaluate urban
ecological risks spatially and more comprehensively. The framework has five steps: identification of potential risk types
selection of influential factors exposure analysis effect analysis and putting forward of mitigation measures.

First three primary kinds of ecological risks including natural disasters environmental pollution and ecological
degeneration are considered. Selecting factors of the natural environment social economy landscape and pollution would
be used to explain the influence of spatial characteristics. Exposure analysis showed frequency range and duration of each

risk based on the weather record Annual Report of Environment Quality and other statistical data from government
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departments.

The effect analysis integrated the results of exposure degree effect of environmental factors and degree of
vulnerability. Degree of vulnerability depends on risk object characteristics. Land use unit is suitable to be the object for
illustrating the degree of risk influence directly and linking with urban planning. Considering function and land cover land
use types would be categorized as high density building area medium density building area low density building area
traffic land forest land grassland cultivated land garden land water and unused land.

The urban core area of Huaibei city has been chosen to test this framework. Major ecological risks in Huaibei include
flood drought water pollution air pollution land subsidence and ecological service degradation. Single and
comprehensive ecological risk degrees have been calculated. Based on these spatial strategies of urban ecological planning
are proposed that incorporate these assessment results. Three risk levels were recognized in this study area by our
comprehensive ecological risk assessment. In high risk areas land use for urban expansion and construction should be
limited in future planning vegetation cover should be restored and climate change and environmental quality should be
monitored to protect the urban ecological environment and the lives and health of human beings. Medium risk areas require
a different building code for each risk category when building and constructing to ensure the safety of infrastructure such as
traffic energy and water. Furthermore an environmental impact assessment should be undertaken and approved to guide
building. High density development should be limited to low risk areas although the need for land use management after
planning remains.

The framework of comprehensive ecological risk assessment integrated different risks of natural disasters environmental
pollution and ecological degeneration. Land use units have been used as the risk objects and which can be directly used as
the ecological background for urban planning in the future. Also it is simple to adjust when land use changes and when
different planning scenarios require new decisions. Furthermore it can highlight spatial variation of ecological risks and
make suggestions for efficient mitigation. There are still some difficulties in the study 1i.e. the considerations of the degree
of vulnerability are complicated and have to integrate the opinions of experts local residents and governments. For
governments the degree of vulnerability is linked with financial expenditure; for residents it depends on the safety of life

and belongings; and for different experts it involves natural capital environmental quality human health and so on.

Key Words: urban ecosystem; comprehensive ecological risks; landuse types; Huaibei City
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Table 1 Vulnerability degree of major land use type under natural disaster in Huaibei
Building area
cultivated  Gard Unused
Risk type High Middle . Traffic land Forest land ~Grassland cultivate arden Water muse
. . Low density land Land land
density density
Flood 8 7 6 5 2 3 10 9 1 4
Drought 4 3 2 1 8 7 10 9 6 5
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Fig. 3 Spatial distribution of risk degree of flood ( a) and drought ( b) (0—10 dimensionless)
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Table 2 Vulnerability degree of major land use type under environmental pollution in Huaibei
Building area
Risk tv Hich Middl L Traffic Forest Grassland cultivated  Garden at Unused
18k ype 18 radie ow land land Tassiand land land water land
density density density
4 1 7 1 2
Water pollution 5 3 ? 8 6 0
Air Pollution 10 ? 8 ! 7 4 5 6 3 2
(2) ( Air Pollution AP)
( Density of Traffic Lines DoTL) . ( Density of Industry Dol) .
( Distance to Industry Dtl) . ( Distance to Traffic Lines DtTL)
( 4b) .
RISK,, = EF ,xVD,,
EF,,=( DoTL+Dol) /( DITL+Dil) (0<EF,,<1)
3.4
100 ( 3),
3
Table 3 Vulnerability degree of major land use type under ecological degradation in Huaibei
Building area
Risk type High Middle Low Traffic Forest Grassland Cultivated  Garden Water Unused
i ) . land land land land land
density density density
Mining Siding 10 7 6 8 3 2 5 4 9 1
Ecological
_ | eolsiea 4 3 2 1 9 8 6 7 10 5
service degrading
(1) ( Mining Siding MS)
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Fig. 4 Spatial distribution of risk degree of water pollution ( a) and air pollution (b) (0—10 dimensionless)
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Fig. 5 Spatial distribution of risk degree of land subsidence ( a) and ecological service degradation( b) (0—10 dimensionless)

3.5

. 40% 66% 2001—2005
\Y 25.0% (M1 ) 9.1%

?1994-2015 China Academic Journal Electronic Pul};Hgl%i{l/gw odfeqok)ﬁlgﬁglﬁrsl reserved. http://www.cnki.net



20 : — 6213

4
I A AR X
o v I A AR [X
Wl R EEARER
N 0 4km
6
! Fig. 6 Spatial distribution of comprehensive ecological risk
degree
References:

Zhou Q X Wang R S. Ecological risk assessment of urbanization processes — a case study. Acta Ecologica Sinica 1998 18(4): 337-342.

2 Freedman B. Environmental Science: A Canadian Perspective. Scarborough: Prentice Hall 1998: 509-523.

3 Harwell M A Gentile ] H Bartuska A Harwell C C Myers V. Obeysekera ] Ogden J C Tosini S C. A science-based strategy for ecological
restoration in South Florida. Urban Ecosystems 1999 3(3/4): 201-222.

4 Schweiger E W Leibowitz S G Hyman ] B Foster W E Downing M C. Synoptic assessment of wetland function: a planning tool for protection of
wetland species biodiversity. Biodiversity and Conservation 2002 11(3): 379-406.

5 XuX G Lin HP FuZ Y. Probe into the method of regional ecological risk assessment—a case study of wetland in the Yellow River Delta in
China. Journal of Environmental Management 2004 70(3): 253-262.

6 Schriever C A Liess M. Mapping ecological risk of agricultural pesticide runoff. Science of the Total Environment 2007 384( 1/3): 264-279.

7 LiZQ HoulJ Y Wang ] Z. Potential ecological risk assessment model for heavy metal contamination of agricultural soils in mining areas.
Advances in Earth Science 2008 23(5): 509-516.

8 Petrosillo I Zurlini G Grato E  Zaccarelli N. Indicating fragility of socio-ecological tourism-based systems. Ecological Indicators 2006 6( 1) :

C . . tp: ./ /www. ecologica. cn .
?1994-2015 China Academic Journal Electronic Pllhfl?ﬁlﬂg House. ,kﬁ rights reserved. http://www.cnki.net



6214 31

10

16

17

18

19
20
21

22

24
25

16
17
18
19
20
22
24
25

104-113.

LiuSL CuiBS DongSK YangZF Yang M Holt K. Evaluating the influence of road networks on landscape and regional ecological risk —a
case study in Lancang River Valley of Southwest China. Ecological Engineering 2008 34(2): 91-99.

Shi GT ChenZL Wang L Zhang]) LiHW XuSY Heavy metal pollution and the ecological risk in dust of Shanghai urban parks. Urban
Environment and Urban Ecology 2006 19(4): 40-43.

Sun HB Yang GS ZhuTM SuWZ Wan R R. Assessment of land use ecological risks in rapidly developing regions: a case study on Kunshan
City. Resources Science 2010 32(3): 540-546.

IPCC ( Intergovernmental Panel on Climate Change) . Climate Change 2007: Impacts Adaptation and Vulnerability. Working Group II Summary
for Policy Makers. Cambridge: Cambridge University Press 2007.

UNFCCC ( United Nations Framework Convention on Climate Change) . Climate Change: Impacts Vulnerabilities and Adaptation in Developing
Countries. 2007. 2011-05-12 . http: //unfcce. int/resource /docs/publications /impacts. pdf.

Najem G R Louria D B Lavenhar M A Feuerman M. Clusters of cancer mortality in New Jersey municipalities; with special reference to chemical
toxic waste disposal sites and per capita income. International Journal of Epidemiology 1985 14(4): 528-537.

Sun X L Fang C L. Model and application of ecological risk appraisal in the course of urbanization in arid area. Arid Land Geography 2006 29
(5): 668-674.

Xiao D N Chen W B Guo F L. On the basic concepts and contents of ecological security. Chinese Journal of Applied Ecology 2002 13(3):
354-358.

Li X R. The main types characteristics and countermeasures of geological hazards in coastal cities. The Chinese Journal of Geological Hazard and
Control 1997 8(2): 92-94.

WuJS Wang YL Nan L LiZ G LiL. Influence of natural disasters on urban development in Shenzhen. Journal of Natural Disasters 2004
13(2) : 3945.

Wang Z G. Environmental Medicine. Beijing: Peking University Medical Press 2001: 5-7.

Song Z Q Wang Y L. Progress in research on ecological impact of urban landscape structure. Progress in Geography 2004 23(2): 97-106.
Marzluff ] M Bowman R Donnelly R. A historical perspective on urban bird research: trends terms and approaches// Marzluff ] M Bowman R
Donnelly R eds. Avian Ecology and Conservation in an Urbanizing World. Boston: Kluwer Academic Publishers 2001: 1-15.

Zhou HM Zhou CH Ge W Q Ding J C. The surveying on thermal distribution in urban based on GIS and remote sensing. Acta Geographica
Sinica 2001 56(2): 189-197.

Weng Q. A remote sensing-GIS evaluation of urban expansion and its impact on surface temperature in the Zhujiang Delta China. International
Journal of Remote Sensing 2001 22(10): 1999-2014.

Zhang R G. Economy reforming experience of resources cities and indication. Ecological Economy 2008 (12): 82-84.

Zhang P Wang FH Wu Z L. Zhu Z Climatic analysis of drought and flood transfer in Huaibei city. Express Water Resources and Hydropower
Information 2008 29( S1): 139-140 151-151.

1998 18(4): 337-342.
2008 23(5): 509-516.

2006 19
(4): 40-43.
— ) 2010 32(3):
540-546.
— . 2006 29(5):
668-674.

2002 13(3): 354-358.
. . 1997 8(2): 92-94.
2004 13(2): 39-45.
2001: 5-7.
2004 23(2): 97-106.
GIS . 2001 56(2): 189-197.
2008 (12): 82-84.
2008 29(  ): 139-140 151-151.

http: ./ /www. ecologica. cn



