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Studies on eco-environmental planning towards the sustainable de-

velopment of Shanghai Waigaoqiao Free Trade Zone, China

WANG Xiang—Rong (Department of Environmental Science &. Engineering, Fudan University, Shanghai
200433, China)

Abstract: Under the guidance of sustainable development and ecological planning theories, this paper stud-
ies the eco-environmental planning for the sustainable development in Shanghai Waigaoqiao Free Trade
Zone, China. The techniques and methods including environmental monitoring ,remote sensing and GIS are
employed to analyze the current situation and tendency of environmental quality, which include the air,
water, soil, sound and greening. The spatial information of land use and its ecological efficiency are stud-
ied as well. The ideas and countermeasures of environmental protection are also provided from the aspects
of target system of eco-environmental construction, environmental planning and management, as well as
greening planning.
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Fig. 1 Geographic position of Shanghai Waigaogiao Free Trade Zone
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Table 1 Results of environmental assessment on air quality
A B C D E F G H
Subzone (SZ) SZ A SZB Sz C SZD SZE SZF SZG SZH
I 0.733 0.483 0.932 0.566 0.752 0.511 0.541 0.487
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Fig. 2 Procedure of eco-environmental planning for Shanghai Waigaoqgiao Free Trade Zone
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Table 2 Greening indexes of Shanghai Waigaoqiao Free Trade Zone in April 1996
CZP) (m?) (m*) (m?) (m*) (m?)
Name of subzone Greening  Public green Special green  Traffic green Residential green Total area of
(S2) coverage ratio land land land land green land
A Port SZ 16.9 73500 9057 82557
B Warehouse SZ 18.0 17137 19961 37098
C Trade SZ 20.0 28733 7118 11981 47832
D 10. 3 89507 135329 224836
Export processing SZ
E Residential SZ 16. 6 10504 28295 107024 145823
F  Developing SZ 17.1 80310 109012 189322
G Developing SZ 12.5 41000 10905 108293 160198
Total 13.8 69733 288981 421928 107024 887666
2
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Table 3 Objective system of ecological construction for Shanghai Waigaoqiao Free Trade Zone

Reference standard

Environmental objectives of Shanghai Waigaoqiao

Free Trade Zone

U.HSSlflCd Name of index Planning year
index Average of
National advanced 1996
. . Basis year 2005 2010 2020
international
cities

1. 1) ( /hm?) 110 40 90 100 110
Average population density

Population (person/hm?)

density  (2) ¢ /hm?) 117 100 150 200 200
Population density of residen-
tial area (person/hm?)

2. 1 Greening cover- 30 33.33 13.8 25 35 40
age ratio( %)

Greening 2) Public green 7~11 36.4 1.7 7.0 11 15.0

level land /per person (m?)
(3) Mean green land/ 40 22.1 25.0 30.0 35.0
per person(m?)

3. (1)S0, (mg/m?®) 0.02~0. 06 0. 067 0.013 0. 04 0.02~0. 04 0.02
SO, mean year value

Air (2)NOx (mg/m®) 0,05 0.017 0. 03 0. 04 0. 04

quality NOx mean year value o
(3)TSP (mg/m?*) 0. 08~0. 20 0.120 0.15 0.08~0.15 0. 08
TSP average year value
4) 0.04~0.10 0. 08 0.04~0.08 0. 04
Annual day mean value of
inhalable particles (mg/m?®)
(5)CO (mg/m?) 4. 00 2. 095 S5 0 3.0 3.0
CO day mean value
(6)TCH (X1075) 0. 24 0.0139 0. 20 0. 20 0. 20
TCH day mean value
(7)BaP (pg/m®) 0.01 0. 00012 0. 0002 0. 0002 0. 0001
BaP day mean value

4. (1ODO(mg/L) 6.0~2.0 >70% 5.98 6 6 6

( )

(2)BOD; (mg/L) 3~10 3.6 1.239 <3 <3 <3
3 (mg/L) 2 4~6 4~2 4~2
Permanganate index

wQ

inport 4) (mg/L) 0.002~0.1 0.002~0.01 0.002 0. 002

o Volatile phenol

area
(5) (mg/L) 0.02~0.2 0.03~0.04 0.187 0.15 0.10~0.050. 05~0.02
Non-ionic ammonia
(6)CODCr(mg/L) <15 19. 35 <15 <15 <15
7 (mg/L.) 0. 00005 <C0. 00005 <C0. 00005 <C0.00005
Total Hg
(8)pH 6.5~8.5  6.5~8.0 7.81 6.5~8.0 6.5~8.0 7.0~8.0
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Reference standard

Environmental objectives of Shanghai Waigaoqiao

Free Trade Zone

(,1§551f1ed Name of index Planning year
index Average of ]
National advanced 1996
ational - advanc Basis year 2005 2010 2020
international
cities
(1)DOmg/L 6.0~2.0 >70% 4.57 5 6 6
( )
(2)BODsmg/L 3~10 3.6 3.79 <3 <3 <3
GQP
PDC 3) (mg/L) 2 6 4 2
wQ Permanganate index
4) (mg/L) 0.002~0.1 0.01 0. 005 0. 005
Volatile phenol
(5) (mg/L) 0.02~0.2 0.03~0.04 0. 495 0.2 0.02 0.02
Non-ionic ammonia
(6)CODCr(mg/1) <15 37.6 <25 <20 <15
7 (mg/L) 0. 00005 0. 00005 0. 00005 0. 00003
Total Hg
(8)pH 6.5~8.5 6.5~8.5 8. 04 6.5~8.0 6.5~8.0 7.0~8.0
5. (@)
Noise control Regional  environmental 45~60dB(D) (D)58.5dB (D)61.0dB (D)<<55dB (D)<<50dB (D)< 50dB
noise
35~55dB(N) (N)50.5dB  (N)55. 6dB (N)<T45dB (N)<C40dB (N)<40dB
(2 (D)<<70dB (D) 75.8dB (D)<C70dB (D)<<70dB (D)< 65dB
Traffic noise
(N)<55dB (ND66. 4dB (N)<I55dB (N)<C50dB (N)<C 45dB
6. D) 6 95~100 95 100 100 100
Treating Domestic waste
ratio of solid (2) %) >80 90 98 100 100

waste

Industrial waste

* WQ=Water quality, GQP=Gaoqiao port, PDC=Pudong canal, D=Day time, N=Night time

(1]
[2]
[3]

+1995,(5) :46~50.
,2000.
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,1993.



