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An urban ecosystem assessment method and its application
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1 College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China
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Abstract: The concept of an eco-city is the ultimate trend for future cities. Supported by the principles of ecology and
sustainable development theory, an eco-city is a sustainable urban area developed and designed to create a regional natural
city environment. An eco-city is an artificial ecosystem featuring a clean and desirable environment compatible with
continuous economic improvement. An eco-city is beneficial to human health, prosperity, social harmony and progress, and
it allows for expanding opportunities and is full of complexity. Urbanization continues to increase along with the development
of human society, civilization and the economy. Prosperity also brings ecological and environmental problems to cities, such
as climate change, pollution, energy shortages, ecological damage and the disruption and destruction of local communities,
all of which seriously threaten the health of urban ecosystems. In general, people have started to look at cities from the
perspective of maintaining a balance between ecological integrity and sustainable development. The construction of eco-cities
has gradually become a global focus point. Urban ecological systems are complex with natural, economic and social
subsystems. The primary functions of urban ecosystems are to provide the human residents with satisfactory and productive
lives, and with entertainment and local transportation. The characteristics of urban ecosystems are; (1) they are mainly
artificial man-made ecosystems, (2) they are incomplete ecosystems, and (3) there is an obvious flow of human harnessed
energy in urban ecosystems. The structure and characteristics of urban ecosystems determine their basic function. Because

urban ecosystems are similar to natural ecosystems, urban ecosystems have the functions of production, energy flow,
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material cycling, and information transmission. Because urban production includes economic and biological production, and
economic production includes the city’s main social processes, the basic functions of urban ecosystems are much more
complex than those of natural ecosystems. Urban ecosystems achieve their basic functions through energy flow and material
cycling. Tt is easy to see that urban ecosystems are dynamic based on aspects of the structure, function, activities, and the
evolution of urban ecosystems. This paper introduces the concept of sustainable development theory and explains how this
theory can be used to assess urban ecosystems and explains the concept of urban ecosystem sustainable development. Urban
ecosystems are assessed from the viewpoint and concept of sustainable development and an indicator system is established
based on this concept. The Set Pair Analysis Method ( SPAM) is used to assess the level of sustainable development in
urban ecosystems. SPAM can be used to combine multiple sustainable development indices to optimize a finely tuned degree
of sustainable development. The application of this method in Lanzhou City, Gansu Province shows that during 2004—
2010, the level of sustainable development in this urban ecosystem fluctuated and sometimes obviously declined. The
overall trend of change gently rose from 0. 5081 in 2004 to 0. 5581 in 2005, declined rapidly to 0. 4073 in 2006, rose
uniformly and slowly to 0. 5010 until 2009, and then declined to 0. 4706 in 2010. Despite these changes in sustainable
development over time in this urban ecosystem, the overall level of sustainable development slowly increased. Also, the
assessment results indicate this method can easily reflect changes to the development of sustainable urban ecosystems, and

can provide a scientific basis for the construction of an eco-city.

Key Words: sustainable development; urban ecosystem assessment; set pair analysis; Lanzhou City

YR TR R A SR A A ERBE AP R R B AL A T ST AR AR 10 SR SR AT, L I ek A AR AR
TG REIREE = AEZSBR SCHIREB A4S Al A AR BT D, Skl AR S RGO R 2 B Sl . F AT,
PO A2 25 R GEBUIR PPN T 0k AL A8 T 2R 28 R G R VEAN Iy A= BORE PR i A2 25 B i T
EBRGMS RN EITAGSE L AT RS RGNS B R G, GV #8025, MRS =
AR, AR E S R G R B 20K sl T WA~ B Be , AR, 28T, 5T T 52k R Big it
Pl A= 25 R GEBUARVEAY | 72 WL B W3l iy A5 25 R e i & R BIDIR
1 BHAESREUHERR
1.1 Wi ES ARG shELE

MEER TRE 6 8l A SR AL A T TR IR A S RG] IR A — D sh B R S, i
253E R REIR BT N D S R T AR S R GRS M B R XSRS B A AR T i
LR BB A5 SR ST R D RO AR R E S R G IE W s A, R LIRS RERE K
Ko K A A A R . AL IR HA LT A R (AN ) B R AL L, AT E IR, A
TR i s ek SRR S AR AR . BRI UL, SR AR S Rt A B iR
e, 36 I B 977 A ) (B T OO B ) B st (i #) R PR DR i ) B9 (Ot Y
HEMCEL R ) i e
1.2 A[fpEe R RS I A

LE PR 2 IR A S R G SRR R, AR R BB R T A MA S AHFLE LR S S
— A, AT RS R R EORAE DR R Y A0t PR AR N T AT S T SR & e RUA A& S b A2 A
SRETFFIH B EERAEBAIE AL S AT BATH LR . Ml ESRERHARTRE LT
RGO MATRGEHBRME A LSRG o T XA AE S RGEIRIE T IPA, JE A F e AT 8
FAE B Al AR S R GUAL TRAIRAS . DI, 51 ATREE A BB X3 T A 25 R GE R T VAN, 250 S
BRI T AR SRR K IRDL . T A S R G I8 R I nT UBEAR I AR T R G BT T 2R e T ARG =
HORRr R AR S R, AR AT R SRR, 2P TR e RS ) A TR e R H bR . A A AR

http ; //www. ecologica. cn



5544 A E = 324

F ORI AR AR BESR T A S R AT A e . N T T AN B IR AR S R G KR, R I Z 18R 25 5
PP OT AT HAREIERAE R, B e O I B IR AT R G R bR ok S M A T R G K SR
B RIRU—E T RER S N BT A SRR RIRE
2 WHESRGEARFELZRITEN
2.1 i EIRIE R

YRR RGP K RATE T AR T RGME R . EHERRd b R RS RS B
P ATHERVEESR N, S5 T AT RS R IR AR AR IR AT IR AR T AR S R SRR AR AR ST RN T AR
PN HEFMAZR . N SPSS for Windows13. 0 GEiH AKX B EAT AL BE , 28 = 003 53 BT, NI BR 46 B b B 4% 28
MENERR (R 1) .

R1 HHESREURELZRITNIERER

Table 1 Indicator system of urban ecosystem sustainable development

RE BFRAG bR ESREN D E
System Factor index Concrete index Weight
BRIRZA ORI 1) A¥A R K& (L/d) 0.0098
2) AL A (m?/ ) 0.0068
BT RE 3) NITE AL (m? /) 0.0263
Natural subsystem 4) HERIX AL B E R (% ) 0.0051
5) M THE(% ) 0.0174
ASHE i 57 A 6) 2 TR R (%) 0.0107
7) LR B R (RED) 0. 1662
8) Tl R AKHEHGEFR R (% ) 0.0001
9) A LB HER S (JT 1) 0.0070
10) AP JE K HE R (T30 0.0435
L1) Tl A 5 5 7= A k() 0.2529
G EIR 12) A¥y GDP( JiJt) 0.0544
13)GDP KK (%) 0. 0026
23| 14) 5 =7\ 5 GDP Al (% ) 0.0005
GHT RS 15) 5=l K (%) 0.0181
Economic subsystem 16) k23 [ 5 BE 7= 5% i GDP Ll (% ) 0.0088
17) 5 =7 Mol A S 6 (% ) 0.0067
eS| 18) i HLEE 5 GDP Ll (% ) 0.0808
[ARE/ANS 19) WA B R (% ) 0.0077
20) LA 5 T JE RN 22 55 0.0012
P SHE 21) T NIA S A A AR (N) 0.2084
HaTRE 22) T NBNHARNGE(N) 0. 0008
Social subsystem PN il 23) T AI0A B B RS () 0.0412
24) T NI PAHAR NG 0.0045
ECi 25) AL X B (7 A /km?) 0. 0005
26) Bk R R AL 0.0004
27) W E R A B R (m?/N) 0.0034
28) T ANIAAZHE (R E) 0.0142
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Table 2 The relative situation of urban ecosystem sustainable development level of Lanzhou City

T H Item 2004 2005 2006 2007 2008 2009 2010
ay, 0.4905 0.5300 0.3770 0.4223 0.4625 0.5009 0.4655
. 0. 4869 0.4198 0.5486 0.5371 0.4463 0.4813 0.5236
T 0.5018 0.5581 0.4073 0. 4402 0.5089 0.5100 0.4706
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®3 ZMNTETESREVHELRIDEAEETER
Table 3 The relative situation of urban ecosystem sustainable development coordinate degree of Lanzhou City
i H Ttem 2004 2005 2006 2007 2008 2009 2010
T 0.5630 0.5440 0.5258 0.5623 0.5443 0.3935 0.6303
T 0.3101 0.3561 0.2971 0.2987 0.5508 0.6822 0.7060
T3 0.5830 0.6657 0.4324 0.4798 0.4762 0.4580 0.3012
S 0.2325 0.2332 0.1928 0. 1986 0.2128 0.2236 0.2611
C 0.5210 0.5533 0.5392 0.5555 0.5936 0.5625 0.5217
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Table 4 Classification grade of sustainable development degree

Fig.2 The relative change trend of urban ecosystem sustainable

development degree of Lanzhou City
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