ZAX35|H#&zt / PLEASE CITE THIS ARTICLE AS

Luo, T., & Gong, X. (2020). Strategic Analysis of Urban Industrial Landscape Regeneration
under Post-Industrialization: A Survey and Comparison Study of Samples in Shanghai.
Landscape Architecture Frontiers, 8(5), 60-75. https://doi.org/10.15302/J-LAF-0-020003

TR R R T i T SRR
3 ]

Lis BB EFERSR
STRATEGIC ANALYSIS
OF URBAN
INDUSTRIAL LANDSCAPE
REGENERATION UNDER
POST-INDUSTRIALIZATION:
A SURVEY AND COMPARISON
STUDY OF SAMPLES
IN SHANGHAI

BREK*
EFAFERN SN Z RS2 NE KB R

225
BIFRFERASHHMNLFRERNERMETHRE

LUO Tianging
Associate Professor of Department of Landscape Studies, College of Architecture and Urban Planning,

Tongji University

GONG Xiugqi

Master Student of Department of Landscape Studies, College of Architecture and Urban Planning, Tongji

University

*38 HAE

Hihk: b E R WP #%12395
i 4% . 200092

I 45 . luotq@tongji.edu.cn

060

https://doi.org/10.15302/J-LAF-0-020003 IiIFATIE] RECEIVED DATE / 2020-02-24

FEDES / TU9BL, FA14  THMRRAD /A

mE

FEELFHT W KEET W ERER
RIRTHR, M EBEREHNETWHNE, HE
BEREMAETISWEIGEFTRIP . FRFRN
WERESEEAREREK, EFEETIARHELIE
A AXHEEKRBREZHE, AELHRIERL
1%1%75\@}_587 BT SWEBEE RN IR

« BBLEEFIMAE=MREL, BUEBTEXMR
,Bﬁ\EWEE’J@ﬁ%‘k, mEREY . RSEE
S5ElARIX=XE ﬁiﬂ‘t;ﬁ’ﬂﬂﬂ@lﬂgi)@/\
EHXHTEH, FTCSENMRERER
WMRERFD, BrRFXE Eﬁﬁﬁpr‘ﬂﬁﬁ
FERRE DM ; HREEXFERXERSE
ERE . NHETENEE, DRERFIEER
15 ; ﬁl:%*#[lfim IS TIREREE . SLIREEAK
SRIZBFHRMAAE S A, WERERE. THE’J
Iﬂ%iﬁﬁﬁfﬂﬂﬁﬁiﬁ’ﬂﬁi*iﬂﬂE\-Wllﬂ 7,

EANBERE, UMM RERR EJZE/T\

B, HSMEFEhENSERRE.

Kigia

TS, BIk; BAERE; WhEH

ABSTRACT

With the nationwide trend of shifting from
industrialization to post-industrialization, Shanghai
is one of the first cities stepping into the post-
industrialization stage. The large amount of
industrial landscapes left over from this transition
requires heritage preservation, industrial
transformation, and environmental conservation.
This paper reviewed the long-term modern
industry development of Shanghai and divided its
various industrial landscapes into three categories
of regeneration: heritage revitalization, site
transformation, and environmental optimization.
After summarizing the existing constructive
guidelines and standards, five sample areas

of typical industrial landscapes in Shanghai

were surveyed in terms of construction control,
supporting service improvement, and industrial
structure upgrading, with regeneration strategies
suggested for each of them. The results show that
the sample area for heritage revitalization needs to
prioritize heritage reuse and ecological restoration;
sample areas for site transformation should
reinforce the improvement of service facilities

and public spaces together with establishing

the recycling industry chain; and sample areas

for environmental optimization have to enhance
the ecological performance of green spaces by
introducing vertical greening along with energy
saving and emission reduction for an environmental
quality improvement. In conclusion, strategies for
each type of regeneration should vary on a case-
by-case basis so as to improve its environment and
achieve sustainable development with a synergy in
environment, society, and economy.

KEYWORDS
Industrial Landscape; Post-industrialization;
Regeneration Strategy; Urban Renewal
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@  The eight suburban

industrial parks

were Caohejing
Microelectronics
Industrial Park,
Beixinjing Fine
Chemical Industrial
Park, Pengpu Heavy
Machinery Industrial
Park, Wujiaochang
Electromechanical
Industrial Park,
Gaogiao Petrochemical
Industrial Park,
Qingningsi Shipbuilding
Industrial Park,
Zhoujiadu Steel
Industrial Park, and
Changgiao Coal
Chemical Industrial
Park.

2 The seven satellite

towns were Baoshan,
Wujing, Minhang,
Jinshan, Songjiang,
Anting, and Jiading
towns.
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1 Introduction

With the growth of economy, China is entering its era of
post-industrialization with a significant reform of industrial
structure, seeing a boom of the service industry and a decline
of the manufacturing'"’. Urban industrial landscapes are in an
urgent and increasing need of transformation and regeneration
of idle or polluted sites. Meanwhile, concepts such as recycling
industry chain, city-industry integration, and protection

and reuse of industrial heritage emerge with technological
advance and sustainable development”™*, The design of urban
industrial landscapes should employ appropriate environmental
regeneration strategies, which could help the environmental
improvement adapt to new development needs to achieve

a balanced functional upgrading", to address longstanding
problems, to meet the updated constructive standards, and to
improve the environmental qualities.

The post-industry of Shanghai, a metropolitan benefiting
from almost the earliest development of modern industry in
China, is pillared by modern service sector, seconded by high-
end manufacturing. The existing multi-typed, large-amount
industrial parks, however, are necessary to be transformed or
updated under Shanghai’s inventory land planning control.
With different historical backgrounds and future visions, such
sites require diverse regeneration strategies suitable to specific
conditions. This paper, thus, expects to provide regenerative
references for cities confronting post-industrial transformation
problems by reviewing the industrial development of Shanghai
and identifying its varied regeneration types of industrial
landscapes; investigating typical sample areas of each type after
analyzing relevant construction standards and examining current
construction requirements; and finally exploring appropriate
regeneration strategies for each type of regeneration.

2 Research Background

2.1 Shanghai’s Industrial Development History and Regeneration
Types of Industrial Landscapes

Shanghai was one of the five earliest trading ports in China’s
modern history. Since 1843, both local and foreign businessmen
were allowed to build factories of light industry along the
docks, forming three core industrial clusters locating in eastern,
western, and southern Shanghai. After 1949, more and more
suburbs were included into industrial land, and eight major

@ were

suburban industrial parks® and seven satellite towns
created to revitalize the economy and develop heavy industry. In

the 1990s, together with the establishment of Pudong New Area,
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industrial zones peripheral to the central city increased, forming
the “1+3+9” intensive layout of industrial development®. In the
11th Five-Year Plan started from 2006, due to the shortage of
land resource, scattered industrial plants began to relocate into
industrial parks, with an increase of industrial upgrading and a

boost in emerging sectors. Up to now, Shanghai has integrated a

total of 104 industrial parks and restructured its post-industry WERF HiSh Tk
. . . AFRX.
that now is led by strategic emerging sectors, supported by
advanced manufacturing and production-oriented service @ The"143+9 " intensive
[61~[9] layout of industrial

sectors. development consists of

Over the centuries from the industrialization to post- 1 newly-planned district
(Pudong New Area), 3

industrialization, Shanghai’s industrial landscapes now include new development zones
(Minhang Economic
and Technological
Development Zone,
Caohejing Hi-Tech
Park, and Shanghai
Chemical Industrial

the ones subsidiary to industrial parks, the ones preserved as
the cultural legacies, such as urban heritage parks and industrial
museums, and the ones possessing both production and heritage
opportunities (e.g. Shanghai M50 Creative Park). Park), and 9 municipl
development zones
(Pudong Kanggiao
Industrial Zone,
Xinzhuang Industrial
Park, Jinshan Industrial
Zone, Songjiang
Industrial Zone, Qingpu
Industrial Park, Jiading
Industrial Zone,
Chongming Industrial
Zone, Baoshan City
Industrial Park, and
Shanghai Industrial
Comprehensive
Development Zone).

These industrial landscapes can be categorized into three
types for further regeneration: 1) Heritage revitalization, i.e.
the regeneration of industrial production sites into urban
landscapes for public recreation and exhibition, which are
mainly distributed along the banks of Huangpu River and
Suzhou River. 2) Site transformation, i.e. the regeneration by on-
going or completed industrial upgrading and transformation to
meet current development demands; such sites mainly locate in
suburban industrial zones that have become new city centers due
to urban expansion. And 3) Environmental optimization, mainly
including the regeneration of the recent industrial parks located
in the outer suburbs and Pudong New Area to further improve
their environment qualities; such sites require innovative
regeneration strategies to satisfy the continuously improving
construction requirements for quality industrial parks, though
having been established under the emerging guidance of
recycling economy, eco-innovation, and green growth from the
beginning.

In general, urban industrial landscapes are classified by
administrative requirements and managed individually, while
their types for further regeneration are defined by different
strategies. Thus, the industrial landscapes of one single
administrative unit may adopt different regenerative strategies.
For example, some historical industrial zones renew their sites
by both protecting industrial heritages and introducing emerging

industries.

2.2 Construction Requirements for Urban Industrial Zones
Since 1949, China has issued a series of regulations and
standards to guide urban industrial zone construction. The early

ones were the baseline standards, such as the national-level
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Table 1: Baseline indicators for urban industrial zone construction

(TWmEZigAitbEsEr (di7) ) ( TAVIRE E2ig Aitbizhigts ) ( Lisr=d bR ) ( Lisr=dv FttsR ) ( LisF=d it ) ( LisF=dr FitbisE )
2004 2008 2004 2008 2012 (2019)
MXHETR (FRED ) .( ) .( ) ( ) ) ! ( - ) ) ( ) ) ! ) )
) Construction Land Regulatory Construction Land Regulatory Shanghai Industrial Shanghai Industrial Shanghai Industrial Shanghai Industrial Land
Documents (issued year) . . . . . . . : : : i
Indicators for Industrial Projects (Trial) Indicators for Industrial Projects Land Use Guide Land Use Guide Land Use Guide Use Guide
(2004) (2008) (2004) (2008) (2012) (2019)
&R ERH ER% TR TR TR e
Level National National Municipal Municipal Municipal Municipal
HiZietn BIRE BRE BRARE BIRE BRE BRIRE
Construction FAR FAR FAR FAR FAR FAR
indicators
Building coverage ratio Building coverage ratio Building coverage ratio Building coverage ratio Building coverage ratio
— Fith R — SR Fith R G
Green space ratio Green space ratio Green space ratio Green space ratio
IRSSEEEER BN ARAETERS R IEABER FTBIMA R AR R 5% it R E AR AT — TBIVARAETERS R TBIAREFRS RN | FTBIAREERS R A
Supporting service | FTAtLE HELE AR AL E FbPr AL E FrstbE
Bifigts indicators Land ratio for administrative and service Land ratio for administrative and Land ratio for Land ratio for Land ratio for administrative
Indicators facilities service facilities administrative and service administrative and and service facilities
facilities service facilities
2 EIRIEIR - BEA R ARE BARE BEER R ARE BEA R ARE B E AR AR
ROl indicators Investment intensity of fixed assets Investment intensity Investment intensity of Investment intensity of Investment intensity of fixed
fixed assets fixed assets assets
— — bl b s b s st ek s Rt
GDP per unit area GDP per unit area GDP per unit area GDP per unit area
— — — — B bR R
Tax yield per unit area Tax yield per unit area

iE
FRHREEXMHES NS EHR[10]~[15].

NOTE

All the listed documents are sourced from Ref. [10] ~ [15].
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Construction Land Use Regulatory Indicators for Industrial

MO and the municipal-level Shanghai Industrial

Projects
Land Use Guide!"”™"!, covering construction, supporting

service, and ROI (return on investment) indicators (Table 1)—
Among them, the indicators on construction mainly indicate
development intensity, which are represented by the building
coverage rate and FAR (floor area ratio), and the ones on
supporting service are by the area ratio of facility and amenity;
construction and ROI indicators were later completed with
standards on green space ratio and GDP per unit area. More
recently, environmental-protection standards were stipulated

to guide the upgrading of industrial structure and production
mode, including the Standard of National Demonstration Eco-
Industrial Parks (HJ 274-2015) in 2015" and the municipal-
level Implementation Planning Guide for the Recycling Reform
of Industrial Parks in Shanghai (Trial) in 2017""). While ensuring
the productivity of resources, these standards use a series of

indicators not only to regulate resource consumption and waste
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Table 2: Main construction standards for high-quality industrial parks

XHEIR

Documents

SMAER

General requirements

il e
Category indicators

ERAES T REREK AR (H) 274-2015) TRIREF. EBT . HEES ZFRR 2232 3 R RERIP RRAF
Standard of National Demonstration Eco-Industrial Recycling economy, eco-industry, clean Economic growth Industrial symbiosis Resource conservation Environmental Information
Parks (HJ 274-2015) production protection transparency
LT T E AR AE KT R hligm (1417) LFFERR. RESRAA. MRLEE — - RIR . FRHFE EFMHER BITEE. HE

. ASRMER. SEANEX AR

Economic sustainable development, efficient

Implementation Planning Guide for the Recycling
Reform of Industrial Parks in Shanghai (Trial)
utilization of resources, beautiful and clean
environment, ecological recycle, systematical
industrial park planning

Resource productivity and
consumption

Waste discharge

Operation
management and
features

i*
RPXMESRSEH6][17].

NOTE
The listed documents are sourced from Ref. [16] and [17].
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discharge in the parks, but also to promote the concepts of “reduce,
reuse, and recycle” (Table 2).

Generally, regulating the construction, improving supporting
service, and upgrading industrial structure are the major policy
concerns for the transformation- and optimization-oriented
regeneration that centers on ensuring the productivity of land use.
As for the heritage-revitalization regeneration, the requirements
concerning the construction regulation and supporting service
may alter significantly due to land use changes. For instance, more
public spaces may be supplemented to the preserved historical
buildings to provide new services; the green space ratio standard

will be improved according to the new land use requirements'**%

(Table 3).

3 Survey of the Regeneration of Industrial Landscapes in
Shanghai

3.1 Typical Cases and Sample Area Selection of Industrial
Landscape Regeneration

This study selected 5 typical cases of the 3 types for further
regeneration of industrial landscapes in Shanghai—Yangpu
Riverside Industrial Belt, Caohejing Emerging Technology
Development Zone, Shibei High-Tec Park, Shanghai Waigaoqiao
Free Trade Zone, and Automotive Components Supporting Park of
Shanghai International Automobile City—which vary from 3 to 10
square kilometers in area. Then the study identified 5 sample zones
(2 square kilometers on average)—for the heritage revitalization
type, this study focused on the areas with a great number of
industrial features; for the transformation- and optimization-

oriented cases, this study selected the areas dominated by the
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Table 3: Comparison on subsidiary green space ratio among different land uses

X TR RMKZIRIERRIE (1994) EiEHRUERE] (201712IER ) SRS (ERERNR) (2018)
MXHER (FRARER ) ) ’ ) ) o . -
Documents (issued year) Regulat!ons of the Planning antf Construction Regulations of Greerflr_\g in Shanghai Urban Green Space Planning Standard (Exposure
Indicators for Urban Greening (1994) (2017 Revision) Draft) (2018)
&R ERE TR ERE
Level National Municipal National
Fithk3) Wi B kit & bE Hih 3 W B kit & bE Fih 5] W@kt & tE
Green space category Subsidiary green space ratio Green space category Subsidiary green space ratio Green space category Subsidiary green space ratio
Tk AT I R =20% ( FFEBERBRITHE e T X R Tk B XS =20% (R EFSHESUL Tk Attt =20% ( FEHESBRISEN
Subsidiary green space to T =30%) BT I B MBSt I E =30% ) Green space ratio for industrial T/ =30%)
industrial enterprises = 20% (= 30% for the Subsidiary green space to = 20% (= 30% for newly-built land = 20% (= 30% for factories
factories that produce newly-built industrial parks projects that produce noxious that produce noxious gas and
noxious gas or pollution) and to scattered newly-built gas) pollution)
industrial projects outside the
parks
CHE AR B = 20% ST KBS = 20% Wi e i At LR i = 20%
Subsidiary green space to Subsidiary green space to Planned green space ratio for
storage land storage projects logistics and storage land
FR. BRE. KT SRR, A = 35% MR, ER. TIRFR = 35% AHEESNHERSRMEAE = 35%
KEAM. AHEEME. BB BT AR HEAEAIKE SRS RS
FR RS it Planned green space ratio for
Subsidiary green space Subsidiary green space to new public management and public
ANER to schools, hospitals, schools, hospitals, nursing facility land
Planning standards nursing homes, government homes, and public cultural
organizations, public cultural facilities /> AR i FA 3 RO AR ) St 26 = 30%
facilities, military units, etc. Planned green space ratio for
public facility land
L B AT R = 20% — — 9 BR 55 b 1R FR S Y R ) 4% =20% ( ERTF35%)
Subsidiary green space to R = 20% [better > 35%)
commercial places Planned green space ratio for
commercial and service facility
land
MEREXSM = 30% MEREX NG = 35% MR TR RIbE = 30%
Green space in new Green space in newly-built Green space ratio for the
residential areas residential areas planned newly-built residential
areas
— — MABE. ¥EEERNRE = 25% B3R (b R = 20%
Green space in large-scale Green space ratio for built
reconstructed or extended residential area
residential areas
i NOTES
1. RIPFEFES IS % HR[18]~[20], 1. All the listed documents are sourced from Ref. [18] ~ [20].
2. (HmEMMIAOE (ERERFE) (2018) ) EERTFE R (HhEhMrfE ( GB/T51346- 2. The Urban Green Space Planning Standard (Exposure Draft) (2018) was further revised and officially adopted as the Urban Green Space

2019) ), F201912B 184X ( ENSEMR21]) . BRANRERERTHALSH, BEER
RO BUISIRS R, BINSEERERETNIEIRER,

Planning Standard (GB / T51346-2019) on December 1, 2019 (Source: Ref. [21]). But considering that the latter version was not released
during the writing of this paper and it does not include relative quantitative indicators, this study adopted the standards from the 2018 draft
as quantitative references.
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@  The "industrial land"
here refers to all the
land typologies among
the city's industrial
projects (industrial
standard plants, R & D
headquarter projects
and R & D headquarters
in general) and logistics

Sample Area 4 from Shanghai Waigaogiao Free Trade Zone

Sample Area 1 from Yangpu Riverside Industrial Belt and warehouse land,

according to Shanghai
Industrial Land Use
Guide (2019) (Source:
Ref. [15]).

Sample Area 2 from Caohejing Emerging Technology
Development Zone
*

1. BXHH

1. Distribution of the
sample areas

— 0 BXRRK, BIEF

industrial land®— to investigate their current situation in
accordance with relevant construction requirements (Table 4,
Fig. 1). Specifically, two cases, i.e., Shanghai Waigaoqiao Free
Trade Zone (with logistics and warehouse dominated land use)
and the Automotive Components Supporting Park of Shanghai
International Automobile City (with industrial dominated
land use) were chosen for optimization-oriented regeneration,
considering the significant differences in land use between
traditional industrial zones and the new ones with emerging
industries, e.g. logistics industry.

3.2 Field Survey and Data Sources

In view of that regulating construction, improving
supporting service, and upgrading industrial structure are the
major concerns in the regeneration of industrial landscapes, this
study surveyed 3 aspects of the sample areas as follows, taking
the feasibility, replicability, and originality into account:

1) The ratio of subsidiary green space: The ratio can
reflect the construction intensity of the sample areas. Though
the building coverage rate—the ratio of the area covered by

buildings and structures to the total land area””—is a main
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index in various standards, the ratio of subsidiary green space
can be a substitute since it often has certain proportions with the
building coverage rate. In this study, the ratio was sourced from
the maps by the Shanghai Surveying and Mapping Institute.

2) The density of service facility: This indicator examines the
supporting services in the sample areas in the amount and density
of varied service facilities. According to the Technical Guidelines
for Regulatory Planning in Shanghai (2016 Revision)””, the land
use for public facilities can be classified into the administrative,
commercial service, cultural, sporting, medical and healthcare,
educational / research / design, cultural relics, business and
office, and other typologies. This research adopted 8 of these
typologies except the business and office since such places often
accommodate R & D enterprises. The facility number of varied
land use typologies in each sample area was accessed from the
government’s data release and with Baidu maps of a 20-meter
accuracy.

3) The industry type and the potential for establishing
recycling industry chain: These factors were used to examine
the sample areas’ upgrading capability in transformation- and
optimization-oriented regeneration, and whether the upgraded
industry satisfy recycling requirements (waste discharge or not in
this study). Considering the large amount of enterprises located in
each sample area, it is hard to collect detailed information on their

*F4: TISMIMEBED LZHIER

Table 4: Selected cases of industrial landscape types for further regeneration

Tkm=ameesy Tk ( RRfEHEX )

Industrial landscape types for further regeneration Industrial landscapes (and selected

i ealnly:|

areas) Reasons for the selection

HERTI I (HX—)

ErE Sample Area 1 from Yangpu Riverside Industrial Belt

Heritage revitalization

MUFEBTIVRFPERDZ —FPRTIVX, SHRETWHXAEER, TEREY
SNAFIRRIERIRTIEE

A belt located in the East Industrial Zone, one of the original industry areas in
Shanghai, where most of the heavy industries have been transformed for business
and recreational uses

TR AFAX (H#XZ) 2050 FERETEMIEN TR > —, H20HL80FRINEK, FHHET WX #ER
fERISSRE Sample Area 2 from Caohejing Emerging Technology HUBFEENFTHESHFRAZ VLXK
Completed Development Zone One of the suburban industrial zones established in the 1950s and transformed from
a heavy industrial zone to a high-tech zone dominated by the electronic information
2 3iES industry since the 1980s
Site transformation
TEBIEARSLEX (HX=) 20t 2250 (AT ARSI X T X P9, TEFREE T X fo) UK B3 7= b B3 S0 4%
R Sample Area 3 from Shibei High-Tec Park DR HTAR R R R
Undergoing A park located in Pengpu suburban industrial zone established in the 1950s and
transforming from a heavy industrial zone to a high-tech park for big data enterprises

EBSEHRBIX (HX M)

RS

Sample Area 4 from Shanghai Waigaogiao Free Trade Zone

B F20HLI0FERMINERE S~ MITHEVRRARRL I RRERHEX
Atrade zone established in the 1990s for international trading, processing, and
manufacturing industries, as well as modern logistics

Environmental optimization

EEERAEHTHMHRETVREX (XA )
Sample Area 5 from Automotive Components Supporting
Park of Shanghai International Automobile City

Bl F20HLI0FERM DR ETE M WA eNIRU T Y EX
A modern industrial park established in the 1990s and featured by the automotive
components supporting industry
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ErEB il
MR RAEE
“Producer” enterprises
Research, design, etc.

hEER Y
Intermediary server

s
Intermediary server

SEERW
RIREF A%
“Decomposer” enterprises
Resource recycling and
reusing, etc.

EEER
HEAETES
“Consumer” enterprises
Wholesale, retail, etc.

4

HiEE
Intermediary server

N © B8R, 255
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investment scale, GDP per unit area, and production mode. This
research investigated the inventory information of hi-tech industries
according to the database of enterprises and by matching them to
the categories from the latest official classification of industries, i.e.
the National Industries Classification (GB/T 4754-2017)*.

The recycling industry chain of an industrial park could be
established through the industrial symbiosis and infrastructure
sharing for the cascade use of energy and the recycle of wastes
and by-products. Meanwhile, to address the current dilemmas of
resource shortage and environmental deterioration, a source control
of the energy consumption and productive efficiency during the
production of enterprises within the industrial areas of intensive-
layout, high-energy-consumption, and heavy-pollution would

24A complete

greatly contribute to the regional green development
recycling industry chain should include “producer” enterprises

for research, design, and production, “consumer” enterprises to

take charge of sale, and “decomposer” enterprises to help with
resource recycling and reusing'”; the material and information flows
are supported by logistics, commercial, and information service
enterprises, as intermediary servers (Fig. 2). Accordingly, Table

5 lists the enterprise categories as common producer, consumer,
decomposer, and intermediary servers, referring to the National
Industries Classification (GB / T4754-2017), to help evaluate the
industry’s potential for establishing recycling chain in the sample

areas.

3.3 Survey Results
The survey results of each sample area are shown in Table 6.

4 Regenerative Strategies for Sample Areas of Varied Types

4.1 Strategies for Heritage-Revitalization Regeneration
After its regeneration, the land typologies in Sample Area 1
now are public green space, public cultural facility, commercial,

L6l each

administrative, and education and research land, etc.
requiring a larger ratio of subsidiary green space than before. When
industrial lands are transformed for public uses, more cultural,
sporting, commercial service facilities should be introduced to
protect industrial heritages as cultural relics, and address problems
such as building demolition and reconstruction and industrial
pollution remediation.

Considering the large amount of industrial heritages along
the waterfront of the Huangpu River, a sweeping survey and
assessment is required on both the industrial structures and
the unique landscapes what they have shaped. For this type of
regeneration, design strategies for the site’s commercial, cultural,

and tourist places should be integrated with its intangible cultural
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Table 5: Industry categories suitable for establishing a recycling industry chain

i T RES [ (oS
Industry category First-level category
C.HlEN (R ABERFRREETIAL) RERBY. BAREREY. BFRREEFH AL
C. Manufacturing (must including comprehensive Automobile manufacturing, general equipment manufacturing,
reuse of wastes) comprehensive reuse of wastes
ETs P
Producer N N e E AR TA £ X N
M. BRI A RS L ARMREKRE. BT AN ARSI
M. Research and technical services Research and experimental development, technique
promotion, and application services
HEE FitRfMZEw HERYITEN
Consumer F. Wholesale and retail Wholesale and retail
NIKF . BRI AR MEEE EBRPATFAEY . AHRIEEIE
N. Water conservancy, environmental and public Ecological and environmental protection, and public facility
e facility management management
Decomposer
0.BRARS. BEMAMRS L MEhZE. BF~mME R REEL
0. Neighborhood services, repair services, and Vehicle, electronic product, and daily necessity repair services
other services
G.XBIzH . €REFMEREL KEETM Y
G. Transportation, storage, and postal services Handling and storage
hiaE I ER . BERERRARS L BEMMERRSES. WAFESRARS Y
Intermediary |. Information transmission, software, and Internet and related services, software, and information
server information technology services technology services
LA SRS ARV FEERSL
L. Leasing and business services Leasing and business services

W T BRI Y TS s > M A R, e ARt
W, ATES G R SOOI S A D RE T AR o T Ml i DL
T ROK TG R, AT AR A TS Gy P TR S G BE R TR], SRR
FARLIPIERE A | (LA | AR YRR E AR,

FEIX — T A T VL BOR S Bl SO AR S 8 S X — i 42
TR EIA) . RiBRIE AR T RSB, R
NI w53 2 ) R 47 2 1B = BN 52 770 R S W AN wh (6 /7% R
KT LS LRI AUR) T RE I R Dy S, TR N —
B BOBR AL E], DI ATRE . TRBE L R AT Sk T 45
F T, RE TSI EC, M E S FK
FEbE | ahE A FE 5 T Ba— AR A i A S EDY, TR A SRS AL
[l R AR RS
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heritages, including production history, technical management,

B When dealing with common

and collective memory of workers
soil and water pollution problems, physical, chemical, biological,
and phytoremediation techniques can be employed according to
specific pollution reasons and levels"?.

In Sample Area 1, the South Demonstration Section of the
Yangpu Riverside Public Space which has finished industrial
transformation may especially inspire other similar cases.

The created 9 sections recall people’s memory about the site’s
history with scattered bollards, concrete cleats, and a sculpture

of stevedores, showing respect to its tangible and intangible
cultural heritages preserved from the previous “eight factories
and one bridge,” namely Shanghai Shipyard, Shanghai Yangshupu
Waterworks, Shanghai No. 1 Wool Factory, Shanghai Tobacco
Factory, Shanghai Power Station Auxiliary Machine Design and
Manufacturing Factory, Shanghai Yangshupu Gasworks, Shanghai
Yangshupu Power Plant, Shanghai No. 17 Cotton Textile Main
Factory, and Dinghai Bridge. Meanwhile, practices of vertical
greening, rain gardens, heritage parks, etc. further improve the
ecology of the site””, forming an integrated system of the nature
and culture.
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Table 6: Research results of each sample area

HXX{T eI ARt R A EIR TRDAREFERSIRIE
Sample area location Green space in the industrial land Administrative and public facilities
BB A B &
aneional oCamplal ranaiciat onlcomplald SR NN 2 O/qo 'f%
S,
'?"e
HX—
Sample Area 1
g o g g
15 i U o O
2% L 2% 2%
851 SE Y gk Y
8B L to transform 2B L to transform 3 B
oI o
ﬁxa\‘\‘é‘zoa
HXZ
Sample Area 2 ‘% %
W B
% 3 %
% %
fLES MR fES
Caobao Road Gaobao Road Gaobao Road
D \ Py D
Zoumatang River ) Zoumatang River Zoumatang River
-*'{E:‘gf“"[‘ g
A el 7 - = v
HE= g S S K
¥ cE 2 P
Sample Area 3 _é,, [ _§ i ; >§ _§ ;
2 e 2 & 2
3 3 3
e Pasal 5
\Wenshu Wenshut Ro2d Wensh
g g g
XM Ed 3 3
pul
Sample Area 4 0} B 5 g
a (=] a me
8 8 3 455
Pl P b EES
] ] ] e
a Q Q a E%
z
o
5 e a
FMAE Wuzhou Avenue FMAIE Wuzhou Avenue
5.3
T e
Z&geed“e >
HXA
Sample Area 5
e
%
i HXEE - liif=tes:l ® BRI P XK PY B 7Kgt ® P& eSS - TBNVARAETERS R
+ - --4 Sample area Subsidiary green space Administrative facilities Cultural facilities Medical facilities Cultural relics Administrative and public facilities
7 At - NFZH ™) ENES 3 Y EES3i ) HEXIRH Y Hthig s
Industrial land Public green space Commercial facilities Sporting facilities Educational facilities Other facilities
Z&KNTH / Continued
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Table 6: Research results of each sample area

HEishlisR IRSEEISIR PR EER
Construction control indicators Supporting service indicators Industry upgrading indicators
FFHIN 5 a8
) f?’ﬂj}:&&ﬂi:ﬁﬂﬁ%liﬁﬁ o SXREEE
= e Administrative and public facilities EREE ARG
BERE & MR St B ATInES EBFW B
Research Area Subsidiary BE T dl Xk *BE EfF BE X4 Hith Industry Main Potential to
Aspects (km?) green space ratio (AMhm?) (™) ) () (™) (™) (™) ) () category industry establish a
in industrial land Density Number of Number of | Number | Number of | Number | Number of | Number | Number recycling
(piece of facility |administrative | commercial | of cultural | sporting | of medical | educational | of cultural | of other industry
per hm?) facilities facilities facilities facilities facilities facilities relics facilities chain
1.44 ( IESTRER EXiE: 21.3% EXE: 1.02 2 23 0 4 0 0 15 0 — — &
BX— 4r. 0.43) Transformation Transformation None
Sample Area 1 | 1 4 (transformation | completed: completed: 1.02
completed: 0.43) 21.3%
X 1.95 24.0% 0.34 14 46 2 3 2 0 0 0 C.M,F NI L BHFER &=
Sample Area 2 Digital information None
2.26 ( BUSTEMHER EXiE: 22.3% 0.72 4 83 2 0 2 1 0 0 C.M,F,0lL BHHEARRE W &
4. 1.27) Transformation High-tech services None
2.26 (transformation completed: 22.3%
completed: 1.27)
HR= P
le A
Sample Area 3 BT, 9.91% | 0.40 5 34 0 0 0 1 0 0
Under
transformation:
9.91%
2.96 17.1% 0.14 1 39 0 0 0 0 0 0 C,M,F,G,I RE. MT. &ff &
kX5 None
XM Trading,
Sample Area 4 processing,
storage, and
transaction
1.60 18.2% 0.43 2 60 3 0 0 1 0 2 C,F,GO0 REFIE &
HEH Automobile None
Sample Area 5 manufacturing
iE NOTES
1. BX—SEES%E30R25) P iZKEFR D T Wb ReSEE; X —F a0 A% 8 XHk2e]; HX 1. The boundary line of Sample Area 1 was referred to its previous industrial land boundary, sourced from Ref. [25]; the updated land use of
R RS EEXERR7); MR =0 ESE A 28 E B E; FEX EY A5 8 Ek[29]; Sample Area 1 was sourced from Ref. [26]; the land use of Sample Area 2 was sourced from Ref. [27]; the land use of Sample Area 3 was
HEX R § A S B CHR[B0]. sourced from Ref. [28] and Baidu map; the land use of Sample Area 4 was sourced from Ref. [29]; and the land use of Sample Area 5 was
2. FUFHRIERRP AL AKRAEN . C—HlEY ( REFEEFHREEFANL ) , M—RIZHRMK sourced from Ref. [30].
ARG, F—EZMTE L, N—KF KEM2HEEEEY, I—EFEEH. RAENEEER 2. Letters in the industry categories under the industry upgrading indicators represent respectively C for Manufacturing (excluding

BRgl, L-HAEMFSHRS L, O—FERRS . BEMNAMBS Y, NEC—BEH.

R B o

SR /18X

4.2 FRIE PRI

T DX R DX = P B B I A SR A0 2 X A AR BRI R AT 1 i o

EiEH

comprehensive reuse of wastes), M for Research and technical services, F for Wholesale and retail, N for Water conservancy,
environment, and public facility management, | for Information transmission, software, and information technology services, L for Leasing
and business services, O for Neighborhood services, repair services, and other services, and G for Transportation, storage, and postal

services.

T, TR DX 0 B i o P M T R A9 20 SR B T 2490 F122.39%

KJERFEHRESR . R, MR R AR, PSSR Ik 55 Bt 2R
BONH—, R0 2 RS AR RO, 08 B0 M SCUR B4 5L
o FEMRSSBOERE b, TREX = BogE s . XRS5 St 7a
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4.2 Strategies for Site-Transformation Regeneration

Sample Areas 2 and 3 are cases aiming at transforming and

updating the overall environment, where the ratio of subsidiary

green space reaches 24% and 22.3% respectively, both meeting

the official requirement. However, these two sites are facing the

shortage and low-diversity of service facilities. The survey results

show that most of the commercial facilities are convenience

stores and restaurants, while the educational, cultural, and

071



R A, G SRR A RS IR (0.720 /hm’ ) HEREIX
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sporting facilities are scarce. In terms of facility density, the
completed part of Sample Area 3 (0.72 piece of facility/hm®)

is almost twice as dense as Sample Area 2 (0.34 piece of facility/
hm?) due to its being well re-planned more recently. For another
problem of historically remaining pollutions, both cases made
little efforts to develop a recycling industry chain, eliminating
the high-pollution industries and embracing R & D high-tech
industries though. In Sample Area 3, according to the statistics of
industrial categories within the areas that finish transformation,
leasing and business services account for 33.0% and information
technology services for 19.8% (Fig. 3). The manufacturing

takes a smaller percentage of 14.0%, but it still lacks upgraded
supporting services in waste treatment and reutilization, not to

mention water conservancy or environmental and public facility

management—its production waste is still treated out-site. In a

14 e 95 Bt B AL zs ], N, FESCAL A Boitr m, AT A ATl
2. HEI L, DURBIE . SN SRS R s FE Rk
it 75 T ] B R R AR . AT S BT SR  ERRRE AE L b DX

word, the failure of establishing a recycling loop would lead to a
failure in environmental regeneration.

With the introduction of R & D high-tech industries into this
type of sample areas, the working population is being diversified,
especially seeing an increase of knowledge-based and skilled
workers; this change requires the parks to accommodate new
service facilities and more public spaces for workers’ various
activity demands”". For example, cultural and educational
facilities and organizations such as industry associations,
information centers, bookstores, and training institutions could
help drive profession exchange between workers. Commercial
complexes, high-end restaurants and clubs, boutiques, etc. can
satisfy workers” consumption needs”’'. Besides, sporting facilities

W KBt~ 0.2%
K. Real estate
[ SA#ERE, HSRBEFTHLER 0.2%
S. Public management, social security, and social organization

W O.ERRS. BEMEMKSY 0.5%
0. Neighborhood service, repair service, and other services

B Rk, ABFREKEL 0.8%
R. Culture, sports, and entertainment

B HAEBEMERLY 0.8%
H. Accommodation and catering
B G.BIEH. CHEFMIREY 1.2%
G. Transportation, storage, and postal service

W EZEHL 3.3%
E. Construction

FHEITEL 127%
F. Wholesale and retail

B MABZHRRMEARS Y 13.3%
M. Research and technical services
W C.#lEWw 14.0%
C. Manufacturing
W EREH. REMERKARRSY 19.8%
1. Information transmission, software, and information technology service
B LAEMESRESL 33.0%
L. Leasing and business services

iE
BT PHRWEH RIS T BN, TU G A e e D T I RE I A e B8,
NOTE

The total number of enterprises analyzed here is slightly less than the actual quantity of enterprises that have been searched as some of the
industry attributes were hard to identify.
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3. Statistic analysis of the
industries in Sample
Area 3 (data sourced
from the Qianzhan
Database)
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like basketball courts could encourage workers to take physical
exercise and have a healthier lifestyle.

For a higher accessibility, a clear identity, and great attractions,
all these service facilities can be distributed within working
spaces and along with auxiliary facilities such as reference
rooms, meeting rooms, and exhibition spaces to provide workers
with opportunities for leisure, recreation, entertainment, and
communication. For these purposes, design measures like
integrating recreational atriums, ground greening, and roof

¢! can be employed. Considering

gardens into public spaces
the possible loss of green space caused by being occupied by
diverse public spaces, strategies such as vertical greening could

be introduced to realize an optimal use of space and broader
ecological benefits.

Together with environmental remediation techniques to
polluted lands, the recycling industry chain should be established
to promote the industrialization of high-tech resource recycling
enterprises. Such an industry chain can form a virtuous cycle
of resource and energy reuse that the production waste from
the upstream industries could become the raw materials for the
downstream industries, helping achieve the goal of low input, high

output, low pollution, and zero discharge®”.

4.3 Strategies for Environmental-Optimization Regeneration

Compared with other cases, Sample Area 4 and 5 have
a higher construction density, whose subsidiary green space
accounts only for 17.1% and 18.2% respectively, both below the
official standard. Dilemmas for these two sample areas lie in that
they are both newly-built parks and planned to undertake certain
production functions, making it unlikely to take another industrial
transformation or upgrading for site regeneration; also, the area
of green space would be little increased as the existing plant
layout and working field can be hardly adjusted, to which vertical
greening might become a solution.

The mechanized production of enterprises in Sample Areas
4 and 5 requires fewer workers than others, which means
less demands for daily service facilities. At present, the service
facilities within the productive construction land (e.g. industrial,
logistics, and warehouse land) are mainly retail outlets, and most
restaurants, markets, and kiosks are located on the commercial
land, which are sufficient for workers’ daily life.

The industrial categories in these optimization-oriented
cases are less diverse than those in site-transformation cases.
For instance, Sample Area 4 accommodates an industrial cluster
dominated by trading services”® which supports trade logistics in a
wider-range industry chain; Sample Area 3, a cluster of automobile

enterprises, accommodates fewer R & D and recycling industries.
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Both of them need to develop their own recycling industry chain"”.
The construction and production of such single-industry clusters
may also lead to severe environmental problems which can be coped
with by the improvement of green spaces’ ecological performances.
Specifically, the concentration of warehouses and storage yards

in Sample Area 4 brings about the prevailing use of impervious
pavements that has caused more frequent flooding events, which
could be resolved by Low Impact Development measures, e.g. roof
gardens, grass swales, water retention ditches, and rain gardens, to
reduce runoff pollution and recycle the stormwater. Sample Area 5
is challenged with pollution caused by automobile manufacturing
that is hard to be removed by the onsite ecosystem, which thus
should be dealt with by ecological planning means at a larger
regional scale"”.

In the long run, a single industry’s landscape optimization and
environmental regeneration would greatly rely on the collaboration
between up- and down-stream enterprises and the establishment
of recycling industry chain. One of the successful international
precedents is the Kitakyushu Eco-Town in Japan, which is
composed of an environmental protection joint venture, a pilot R
& D area, and a recycling area. The joint venture includes resource
recycling enterprises invested by large enterprises and conducts
mass collection and reuse of scrap automobiles, home appliances,
and construction waste from the whole nation, ultimately helping
build an industry chain of symbiotic enterprises with a sound cost-

. 40
effectiveness'

| This experience may provide reference for Sample
Area 5 to introduce more R & D and resource recycling enterprises
dedicated to innovative automobile design and resource recycling

business.

5 Conclusion and Prospects

In conclusion, the industrial landscapes of Shanghai in this post-
industrial era can be regenerated via heritage revitalization, site
transformation, or environmental optimization. Strategies for each
type of regeneration should vary on a case-by-case basis: Sample
Area 1 needs to prioritize heritage reuse and ecological restoration;
Sample Areas 2 and 3 should reinforce the improvement of
service facilities and public spaces together with the control and
remediation to the existing industrial pollution problem; and Sample
Areas 4 and 5 have to enhance the ecological performance of green
spaces by introducing vertical greening for an environmental quality
improvement. For the cases of transformation- and optimization-
oriented regeneration that may continue causing production
waste, a recycling industry chain is encouraged to reduce pollution
and conserve energy at source and finally realize a synergetic

development in environment, society, and economy.
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In the future, China’s industrial parks will be geared
with suitable strategies to the needs of industrial landscape

regeneration for a post-industrial growth with broader

environmental benefits. LAF
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