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Comprehensive ecological assessments of human impacts on air quality In
Beijing, China _

ZHOU Wen-Hua, WANG Ru-Song, ZHANG Ke-Feng (Research Center for Eco-environmental Science, Chinese Academy
of Sciences, Beijing, 100085, China). Acta Ecologica Sinica,2005,25(9):2214~2220.

Abstract : Aiming at providing scientific foundations for the policymakers to control urban air emissions, this paper explored:
two methodologies for evaluating.the impacts of human activity (from 1983 to 2003), human and natural regulation (from the
early days of Beijing city to 2003) on the air quality®of Beijing’s urban ecosystem through the Pressure-State-Response indicator
system, ecosystem services estimating, and historical literature review. The results show that: (1) The three top ones are
2003 (0. 619), 2001 (0.598), and 2002 (0. 578); the three last ones are 1983 (0.392), 1984 (0. 395), and 1985 (0. 495). The
total human impacts have an active tendency and increase with steady steps. (2) The active and ﬁegative impacts increased
simultaneity from 1983 to 2003. Urban air quality improved since 1998. (3) The correlation coefficient between pressure index
and response index is—0. 995 (»<C0. 001). (4) The state index increased with the response index. As a result, the air quality
improved, but the negative impacts dominated the active ones when the response index is not robust enough. (5) There are
little human impacts on urban air quality before 1900. Bio-support services of Beijing city can regulate the impacts. However,
after 1975, because bio-support services remarkably decreased, air quality became very severe. With the increase of human
regulation ability, air quality of Beijing has been improved since 1998.
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Fig.1 The air pollution source analyzing map of Beijing city
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Table 1 The comprehensive assessment indicators of human impacts on the air quality of Beijing

2k B Catalogue ?'é‘lﬁi Indicators | JRYE Types #r¥E{H Standard AU E Weight

P P1 A O% ¥ Population density - ' 0.073
P2 (IR 1H M B Total consumption of energy — 0.073
P3 GDP Gross domestic product -+ 0.073
P4 8438 BE 41 30 £ #H AL Motor vehicles per road length — 0. 074
P5 BB R e L Floor space of buildings under construction — 0.072
S S1 SO, %k B Annual SO; average concentration — * Q.02 0. 046
S2 BME ALY F -y B Annual NO, average concentration — * Q. 05 0. 069

SI K BEBRIEYEYY Y E Annual TSP average concentration — * 0. 08 0.028
R R1 == & GDP W tL{H Percentage of tertiary industry in GDP -+ 0. 073
R2 % #E % 5 GDP ¥ H.{H Environment investment in GDP proportion -+ 0. 069
R3 #4LW % # Coverage of city green areas + 0. 074
R4 4L 5 F Total length of green roads -+ 0. 068
R5 1% 77 #44k # Percentage of central heat supply + 0. 072
R6 B B R & 3E K 4k 3 Percentage of population using gas + 0. 065
_— 0. 071

R7 847 GDP §E#t Energy consumption per GDP

BERETFIETHITFEE(Q984~2002 ) ;b T IBREHR L (1984~2002 4F); = HIES KRBT (GB 3095-1996) — 45 ME; H

“+PREV BB EIR, —"RERR 2|£ K Px Data source: Beijing Statistic Year Books (1984 ~2002); Beijing Environment Quality Reports

(1984 ~ 2002); * First level of Environment Air Quality Standard (GB 3095-1996); “+ ”represents benefit-criteria indicators, and “—7"

represents cost-criteria indicators
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Table 3 Relative coefficients of ecosystem services of Beijing
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Fig. 2 The integrative assessment results of human impacts on the
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Fig.4 The state index change in different pressure index
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