231 Vol. 23,No. 1
2003 1 ACTA ECOLOGICA SINICA Jn. 2003

¥ b&e Lk EHR E KR OH

( . 200433)
: 300 (1)
’ (2) > ( 3)
. . 5 , 3 ,
2 >
, 39 ,31

, , 2005 . 2010 2020 s

, CIEE ( Comprehensive Index for Environmental Protection and Ecological Construction)
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Abstract The research on environmental indicators has become an important field in environm ental man-—
agement. This paper review ed the evolution of environmental indicators and classified them into three cate—
gories for specific purposes, namely (1) for sustainable development; (2) for regional environmental plan—
ning and management; and ( 3) for special issues and problem. The authors also elaborated on the necessi-
ty for constructing indicator systems, and using the P-S-R model, developed an indicator system for urban
environmental protection and ecological construction. The framework of this system comprises five compo—
nents (1) environmental protection and pollution control; (2) ecological protection and construction; (3)
environmental management; (4) economic development; and, (5) urban and social development. The first
three components form the’ main indicator system, while the last two components constitute an‘ extend-
ed system. Two sets of indicators, with different degrees of com plexity, were designed for each compo—

nent —the‘ coréd set and the’ auxiliary set. The coreset provides a general image of environmental pro-
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tection and ecological constructionin a city, while the auxiliary set gives more specific details. The integra—
tion of the two indicators sets can give an integrative and systematic view of the city. The authors then re—
ported on the application of grey relation analysis to evaluate the use of the eco-environmental indicator
system described above in a pilot case study of the environmental status of and trends in Shanghai Pudong
New Area- In this pilot study, the Comprehensive Index for Environmental Protection and Ecological Con—
struction ( CIEE) was introduced to evaluate the status and trend of each component and also to evaluate
the integrative status and its trend in the research area. The pilot study is considered to have satisfactorily
demonstrated the applicability of the CIEE system and its assessment methods. Based on this research, the
authors conclude that anindicator system for environmental planning can provide important policy guidance
for decision-making and a means for tracking urban and regional sustainable development.

Key words environmental planning and managem ent; indicator systems; grey relation analysis; Shanghai

Pudong New Area
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Table 1 Main indicator system for urban environmental protection and ecological construction
1 2 3
.151.16\/81 .an. level 3rd level indicator
indicator indicator
GDP
(COD. BODs N . )
: COD. BOD: N DO
Water ( * 3 >
environm ent '
SO, N NOx
: CO2 . 03
Atmosph eric : (APD
environm ent : (SO3s NO, TSP(PMjg). O3(1h ))
GDP
Solid waste
Environmental :
protection & : 7 ) (G
pollution )
control Noise
Soil
(
.CODN P )
Offshore : ( . COD » DO

Land use
Water
resource
H
Acid rain P
Ecological
protection & . .
construction Bl()l”glc
diversity
GDP
Environmental 1SO 14001
management
* s : (UNCED)
; (UNSTAT) i SCOPE  UNEP ;

»

; ; Materials
referenced United Nations. Indicators of Sustainable Development Framework and Methodologies. New York: United
Nations, 1996; UNSTAT. Framework for Indicators of Sustainable Development; SCO PE& UNEP. Indicators of Sus-—
tainable Development. Department of the Environment of UK. Indicators of Sustainable Development for United King—
dom. London HM SO Publications Centro, 1994; The Report of Research Group on Indicator System of Sustainable De-
velopment for China; Quantitative Examination of the Comprehensive Improvement of Urban Environment et al.
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Table 2 Extended indicator system for urban environmental protection and ecological construction
1 2 3
Ist level indicator 2nd lev el indicator 3rd level indicator
GDP
Economic development GDR GDP
GDP .
GDP
Economy Economic benefit
GDP
Economic structure
Population
U ban and social Urban com munication
dev elopm ent
Urban dev elopm ent
Standard of living
* 1 same as table 1
RﬁR: (rlv Fa, 13, 7rm)v
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Table 3 Relationships between the 1 st-2 nd-level indicators and their corresponding objectives

1 2

Ist level indicator Ob jective 2nd level indicator Objective

Economic dev elopm ent .

Economy Economic benefit

Economic structure .
Population .
Urban comm unication .

Urban and social Urban development

development
s
Standard of living ’
>
,
W ater environment ’
s s .
Atmospheric R
’ .
environment
s .
. , ,
Fnvi tal Solid waste
vironmen ta .
protection & s
pollution control ,
Noise
Soil ’ ’
s
Offshore 5 .
Land use )
s
>
, s W )
Ecological ater resource .
protection & , )
construction 5 X . s
Acid rain

Biological divemsity

Environ mental

management




52 23

4 3.2.2
Table 4 Weights of indicators for environmental plan-

ning of Shanghai Pudong New Area

1

2

s 2020 R
Ist level W eizh 2nd level Weizh
indicator cight indicator cight ’
) Xo
Economic 0.3
development (2005 ) (2010 )
0.2
Economy Economic benefit 04 2 1 (
) 5 6
. 0.
Economic stmcture 5 2
0. 25 Table S Relation values of the second index sequence
Population '
Year
1 ( )
Urban 025 Ist level indicator (indicator coding)
. st leve e T oding
b J J 015 comm unication 5/ 2000 2005 2010
Urban and socic . -
CIEE1
development 0 25 . ( ) 0.286 0.337 0.438
U rban dev elopment Economic development
0. 25 . (CIEE2) 0.286 0.392 0.563
Standard of living ’ Uiban and social development
(CIEE3)
W ater envimonment 0.25 Environm ental protection& pollution 0.308 0.629 0.794
control
. Atmospheric 0.2 (CIEE4) 0.286 0.394 0.549
Environmental Frvironment Ecological protection& construction
protection & 0.3 .
uti 02 N (CIEES) 0.546 0.707 0.820
pollution Solid waste g Environm ental management
control i
Noise 0. 15 * CIEE Comprehensive Indicator for Environmental pro—
Soil 01 tection and Ecological construction
Offshore 01 « » 3 1
0.5
Ecological Land use
0.2
protection & s 6 (1 )
construction W ater resource ) Table 6 Comprehensive index for environmental protec-
tion and ecol ogical construction
Environmental 0. 15 Year 2000 2005 2010
management 0.332 0. 500 0.643
3.3
. ( ) ()
1~ 6
3.4 (1) s s
s 2020 s .
(2 ) od 6
R 3 ”» 3 ”» s R 2()00 s
( ) 0.308 0. 286, H 2005
0. 629( ) 0. 394( ); 2010 , s
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Fig. 1 Index of economical development
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Fig- 2 Index of urban and social development

1.0 1 1.0 1
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3 ' 2
= 0.6 0.629 % 0.6 0.549
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3 4
Fg.3 Index of environmental protection and pollution Fig. 4 Index of ecological protection
contmwl
1.0 1 1.0 1
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§E 0.4 i o 0.500
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Ro2 %02
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4} Year 4 Year
5 6
Fig. 5 Index of environmental managem ent Fig. 6 Comprehensive index
0.794 0. 549, , 2000 2005 ACIEE3=
0. 321, ACIEE4= 0. 108, 2005~ 2010 ,ACIEE3= 0.165,ACIEE4 0. 155 2000
2005 7 0.321,° 7 Q0 108,
> ; 2005 2010
0.165 0. 155, s s
(3) ) )
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Table 7 Classification of relation values

Relation values Classification Description

’ ° 003 Low )

s correspondence

0.3 06 Middle s

correspondence

0.6- 0.8 High \

, CIEE 5 correspondence

08 1 Hgher >

corre Spondence
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