5 09 %45 T 1 H = 2 Eire Vol. 29 ,No.7
2009 4£7 H ACTA ECOLOGICA SINICA Jul. ,2009

BIImESEFREY G

A A 8 ¥ S

(1. BRI SYREATR MR EAERE, RSB, Ba 21009352, [WZMEPE(E B, R 300171)

E 2 YRR /0T (MFA) J7 85 F0 STIRPAT A58, %t 1996 ~2007 45 5[ A 254 5F R G B A 55 17 4007 , 45 R % 9 .
(DERZEKIFOT, Y05 A S 5 R B N (F YK E S H8 11.48% \11. 41% ) , {H¥/NF GDP 1 K 3 fF
(15.94% ) , — & FRIE s YRS KA RN &8 e B W T R AL A BOBHR B B < Tl E e (2) AKX
TR K HE BRI , U LAAE VE TS K HE B B B RAR  INE T KRR E 1. (3) WA S GDP Wikt 5
GDP 2 RIFEMR R, HIEHFRBBRERE HRBFIENFE, (4) 841 GDP YFuH A5 S ARWE) , 8 % FA %
WhE AR BARRS , KRB M A SR SHAEF AR R, (5)MWET EI Y5 ARSI H STIRPAT &A1, 15H A
A BB E BARKFRAE TS G55 K4 1% B840, ¥ 5|tk A 8N &K 4 0.99% 0. 98% 0. 17% 0. 31% H) 78
o RFABAKTFACLE e 45 M) BA BRI A 8], W[5 1] 00 S A o e F) S e 2 A

KRR YRR AT ESETT RS W REE R & ; STIRPAT #LAL; T

X EHE:1000-0933(2009)07-3800-11 HRESSEE:F291 TEkERIRAG:A
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Abstract; The economic and ecological aspects of a social system are coherently linked and can be examined by evaluating
their material and energy flows. The material inputs and outputs of Xiamen City from 1996 to 2007 were analyzed using
material flow analysis (MFA) and the STIRPAT model. The results show that, (1) excluding water, material inputs and
outputs rose persistently at mean annual rates of 11.48% and 11.41% , respectively, but both were lower than the rate of
GDP growth (15.94% ). The growth in material inputs was directly proportional to the growth in material outputs. The
metal, nonmetallic mineral, and waste gas of fuel burning and industry provided the greatest contribution to material flow.
(2) The total water input and output rose, with a faster rising rate of domestic wastewater emission which aggravated
regional environmental pressures. (3) The material inputs and outputs were linearly correlated with GDP. The economic
development in Xiamen City depended heavily on resource consumption. (4) Both the material inputs and outputs per GDP
decreased consistently at mean annual rates of 3. 85% and 3. 91% , respectively. These results suggest that resource
utilization efficiency and pollutant releasing efficiency in Xiamen City have been increasing and that the economic growth
was accompanied by a slower growth of environmental impact. (5) Additionally, the STIRPAT model was used to quantify
the impact of various driving forces on material inputs, including total population (P), affluence (A), technology (T),
and economic structure (ES). The results show that a 1% change in P or A results in a 0.99% or 0.98% change in

material input amount respectively, and a 1% change in T or ES results in a 0. 17% or 0. 31% change respectively.
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Elevating technology level and optimizing economic structure capable of wide development will be the focus of

dematerialization strategy.

Key Words: material flow analysis; eco-economic system; sustainable development; STIRPAT model ; Xiamen City
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Fig.1 Amount of material inputs and outputs in Xiamen City’ s eco-economic system from 1996 to 2007
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Fig.2 Components of material inputs and outputs in Xiamen City’ s eco-economic system( excluding water)
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Fig.3 Line fit analysis between material inputs and GDP, outputs and GDP of Xiamen City’ s eco-economic( excluding water)
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