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Urban eco-secur ity and its dynam ic assessnent m ethod

SH I XiaoQ ing, ZHAO Jing-Zhu, OU YAN G Zhi-Yun (Ke/Lab o SystensEcology, Research Center f or Eco-environment
Sciences, CA'S, B eijng, 100085, China). Acta Ecologica Sinica, 2005, 25(12): 3237 3243

Abstract: Eco-security is a challenging issue to human survival and development Cities are a concentration of human activities
for efficiency and interaction T raditionally, urban development places human beings at the center and is driven by human
interests, 9 follow ing urbanization, natural ecosystem isfacing great stress, and the carrying capacity for cities isover loaded
A saresult, seriousurban eco-security problensrise up. Resource shortage blocks urban further development, and ecological
refugees asw ell as envirormental health problem s influence human survival U rban eco-security ismenacing urban sustainable
development There is an urgent need for gppreciating urban eco-security, and urban eco-security assessnent is anong the
most mportant problens Through the assessnent, decision makers can get more information of the status of urban eco-
security @ that they can make sound strategies to relve the problans People can get tmely information and then take
decisive actions to protect then selves How ever, existing methods are too Imited in their ability to meet the objective T his
paper focuseson urban eco-security assessnent and proposes the basic concept of urban eco-security, which isakind of status
and trend of urban developmentw hose eco-environment conditions can meet the needsof urban development and human living
sufficiently. It identifies the factors of urban eco-security including resource shortage, environrment pollution and ecological
disaster, analyzes the dynam ic characteristicsof urban eco-security, and pointsout that there are different eco-security level in
different temporal and gatial scales Based on the factors, characteristics of urban eco-security, and the analytic hierarchy
process (AHP) model, the paper discusses the assessnent principles for urban eco-security; establishes the indicator system
w hich includes 23 indicators involving in resource and eco-environrment; poses a dynamic assessnent method based on status
assessnent and trend analysis including fuzzy synthesis status assessnent model, assessnent grades and trend analysismodel
A case study on a city show s that the dynam ic assessnent givesmore objective information to decision makers than traditional
assessnent This research develops a vehicle to promote urban eco-security study, provides away to establish a practical
assessnent method, and facilitates to achieve urban sustainability.
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Fig 2 Down trend of urban eco-security

Fig 1 U rban eco-security in different time
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Fig 4 Relative stable trend

Fig 3 Up trend
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Table 1 Syntheses fuzzy assessnent for Beijing' s eco-secur ity

Y ear Excellence Good M iddle Bad V ery Bad Result
1996 Q 2446 Q 1278 Q 2816 Q 2071 Q 1391
1997 Q 1612 Q0 0665 Q 3093 Q 3371 Q 1260
1998 Q 2446 Q0 0684 Q 3342 Q 2352 Q 1176
1999 Q 1612 Q 1319 Q 2354 Q 2706 Q 2010
2000 Q 1529 Q0 1036 Q 2941 Q 2583 Q 1912
2001 Q 1746 Q 0870 Q 2517 Q 3073 Q 1794
2002 0 1636 Q 0620 Q 2221 Q 3068 Q 2456
2
. 0.60 e BAME — XM In(AdE) Table 2 Dynam ic assessnent result for Beij ing’ s eco-secur ity
2 056 _
> 0.52 —Year Status = Trend = DynamicResult
ﬁ 8-ﬁ y=-0.0476 1n(x) + 0.581 igg?
® | R=0809%8 \ . \ J 1hia
1996 1997 1998 1999 2000 2001 2002 1999
4 Year 2000
2001
5 2002
Fig 5 Trend analysis Down trend, Insecurity; V ery insecurity
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