Waterfront Analysis and Design

Comparative Report of Beijing, Suzhou and Yinchuan

K AR 5123t

R TMNER) N EEBIR S

Chief Editor / 4
YANG Yifan / #—iR

Associate Editors / BlE4

XU Suning / #%#AT

Paola VIGANO / S - BfEis

YUAN Dachang/ ®k&

LIU Hui / x1)8z

Marco LUB / B8] - Bk

Luizde CARVALHO FILHO / B8 Z 47 - & - £ F& - 368

=
Beijing

BRI
Yinchuan

T
Suzhou







Waterfront Analysis and Design

Comparative Report of Beijing,
Suzhou and Yinchuan

B AT 5180t
AR AN R B AR S

Chief Editor / 4%
YANG Yifan / #—1R,

Associate Editor / BIE 4

XU Suning / 7T

Paola VIGANO / =4I - E{EiE

YUAN Dachang /| R K&

LIU Hui / X8

Marco LUB / &#] - Bk

Luiz de CARVALHO FILHO / B8 Z 87 - & - £ EI& - I8



Credits
e 5 HEIPA

CHIEF EDITOR | 45
YANG Yifan | #—R

ASSOCIATE EDITOR | I 4R

XU Suning | %77

Paola VIGANO | =411 - B {E1H

YUAN Dachang | R K&

LIU Hui | x18Z

Marco LUB | Z7] - bk

Luiz de CARVALHO FILHO | B& 528 12 R FU& - FB&

SPONSOR | #8Bh 5

China Architecture Design and Research Group |
RERFIZITHARRERAT

ISBN 978-94-6366-366-3

Copyright © 2020 China Architecture Design and Research
Group (principal), Harbin University of Technology (joint),
Ecole polytechnique fédérale de Lausanne (joint), Tianjin
University (joint), Xi"an University of Architecture and
Technology (joint), Technische Universiteit Delft (joint).

ABRIN20201FFERFIGIH AR ERAT (FB) JARE
Tk RF (HB) KEAE (HB) ORRKBEIFMR (HB).
ALTEARR AT () RRRFETAE (H5) fiE.

EDITORAL BOARD | {RZ&

LIU Chao | X8

CAO Cong | &Eg

MI Xiaoyan | KB

ZHANG Qinyi | 25—

LI Qian | =%

CHANG Haiqing | #7585

ZHAO Zhujun | X1 &

HUANG Shengwen | EEX

CHANG Jiaxin | ® K

Alvise PAGNACCO | frl/ReHT - tHEIZ A]
Christian NOLF | m B & - BX
Paola PELLEGRINI | =Hi - fAFIHEFIIE
LI Jinxin | 228

LAYOUT DESIGN AND EDITING | FREI&IT5
sRAE

Véro CRICKX | 4% - se 222
Shengwen HUANG | &%
Zhujun ZHAQ | X7 E

PUBLISHER | HhR 75

TU Delft Open - BK Books
| /RRFIET AF Openthihitt




GENERAL COORDINATOR | S &1

*China Architecture Design and Research Group |
FERRIGIHARERAR

YANG Yifan | 17—

HUANG Shengwen | EEX

ZHAO Zhujun | &f1&

TANG Keran | B5efA

WANG Xiao | 57

ZHOU Yuhao | BE=

BEIJING STUDIO | It R 4H

*China Architecture Design and Research Group |
FERRIGIHARERAR

LIU Chao | X8

YANG Huiyi | 2%

LIU Ye | xR

WANG Zhenmao | E3&%

*Harbin Institute of Technology | Fa/RiE T Ik AZ:
XU Suning | %7 T (Instructor | 1§52 M)
CAO Cong | EEE (Student Leader | FE4AK)
CHEN Lulu | FrI%E8

LIU Yibo | 313344

ZHENG Zhi | X534,

LI Chenguang | =B

DAI Chao | B8

ZHAO Xiaoshuang | #/\3%

WANG Ziyi | E#¥8%8

HOU Xiaohe | Bz

LIU Yan | X%

SUZHOU STUDIO | 7548

*China Architecture Design and Research Group |
FERRIGIHARERAR

LI Qian | =8

ZHAO Yanchao | X Zi8

WANG Siyu | EBF

HU Liang | #A%

ZHAO Wei | #XE

LIANG Shuangjing | g%

YUAN Di | =&

*Tianjin University | Ki2A %

YUAN Dachang | ® K& (Instructor | #5622 /)
MI Xiaoyan | KBk (Instructor | $§ %)
LIU Jinyao | X/1EHE

ZHANG Hanghua | ki 4e

ZHAN Siqi | B

XIAO Hanyu | HERF

GAO Junnan | &1

LIU Xiaoran | X5

HU Congwen | BM3Z

WANG Qi | £3H

Q! Yifan | Bi—1A

DU Mengge | 1 %85

ZHANG Lichunyi | kZ=4i—

CHANG Mingwei | ®5

*Ecole Polytechnique Fédérale de Lausanne |
BREFPET

Paola VIGANO | =4I~ #fE3# (Instructor | 8%
Z M)

ZHANG Qinyi | &#1— (Instructor | $55E /M)
Messaouda BOUNEMER

Julie CROT

Andreia NUNES

Killian WORRETH

Francois LOISON

Gilles CARON

Martin JARMANN



Andre DIB

Noélie LECOANET
Gabriela JEANRENAUD
Simon CERF-CARPENTIER
Lena HUBER

*Xi* an Jiaotong-Liverpool University | FB32 5%
ARE

Christian NOLF | 52 BH& % - 7K ( Instructor |
ESEIM)

Paola PELLEGRINI| =4 - fAF#&F19e (Instructor
| $5SE M)

WANG Zaozao | FR&

PAN Yunxiang | &=

PAN Lijun | ETRE

RAO Jiaming | %N+

XU Yuan | #&7T

LUO Pengyang | Z#5FH

WEI Baokun | B1 =18

HE Ting | =

MIN Ruoyu | K&’

TIAN Xuelin | BZ 5

ZHAO Zixuan | X &3

LI Ziging | Z=4&00

XU Yuyao | )15 %

LI Yurou | =%

QING Yun | S8

Bl Ran | 244

SUNG Po-Yi | 51852

MO Wulong | £

YU Dian | {RE2

LI Jing | =%

LI Tong | ==

ZHU Huijing | SR Z15

Mark KATS |
CHEN Meilin
QINLan |E=

MIAO Yuging | i $E S

PRETR

*Universita IUAV di Venezia | Bl E TR A S
Alvise PAGNACCO | Brl/R4EHT - 1A/ I 7] (Instructor
| #5SE M)

The European Postgraduate Masters in

Urbanism (EMU) | BRI ALIBR S0 T B ¥4
PU Hongxia | 54188

SUN Yuying | #hE=

Ricardo AVELLA

Matthias LAMBERTS

YINCHUAN STUDIO | §B)114H

*China Architecture Design and Research Group |
FERRIGIHARERAR

ZHAO Zhujun | X1

ZHANG Changbin | kK&

SONG An | RZ

LIU Ye | xIJB#E

*Xi” an University of Architecture and Technology
| AR EARR KRS

LIU Hui | XUBZ (Instructor | $§ SE)

CHANG Haiqing | #7887 (Instructor | #5852 M)
SONG Lijuan | R¥it8

WU Xiaohui | 2/)\#E

HUANG Haoran | #E&54

GUO Feng | 84

ZHANG Xi | 5&#B

JIFang| 275

LEIYu| BF

GAO Yongchang | &k &

LI Yunyun | ==B

DONG Xiaohui | &/)\i%

*Delft University of Technology | /RKIFIETAF
Marco LUB | B8] - B ( Instructor | #8SE W)

Luiz de CARVALHO FILHO | B8 387 -1 £ R 6%
(Instructor | #8 S M)

Cecilia Furlan | ZFEFIIE - &= ( Instructor | #§F
i)

YU Cinco Hsinko | FAXET (Instructor | #§ 2 )
HUANG Yichuan | EEZE

Ricardo AVELLA | B2 - Bal=54il

CHEN Zhouyiqj | B8 —F4

Maricruz GAZEL | SF|5E&HT- IIE/R

Pablo MUNOZ UNCETA| B3/ - i8R 5 - 3R
Monika NOVKOKIK | Z28fe - B e Al
Jean-Baptiste PETER| 1t - B3 1115

Rajat Dinesh UCHIL | $i7 - i@ /EHf - SEH/R
CristinaWONG LENT | B& 52370 Se SBHSE - £ 10

*Ningxia University | TE XS
LI Jinxin | Z=%328 (Instructor | 382 /M)
TANG Yan | 7 (Instructor | 18 S£)

*Tsinghua University | &K
DING Xiaoli | TBEmR ( Instructor | &S M)




Chief Editor/ x4

YANG Yifan
17—

YANG Yifan, the former deputy chief planner of
China Architecture Design and Research Group,
director of Urban Planning Design and Research
Centre, and current the Vice President and chief
planner of China Urban Development Planning
and Desgn Consulting Co., Ltd. He is Member of
Urban Design Professional Board Appointted by the
Ministry of Housing and Urban-rural Development,
Executive Member of Urban Planning Society

of Beijing, President of Urban Renewal Branch

of Beijing Engineering Exploration and Design
Association, and professor level senior planner.

He completed his bachelor and master at Tsinghua
University in architecture and urban planning

and design prospectively. After this, he worked

for China Academy of Urban Planning and Design
for tenyears. In 2013 Yifan established Urban
Design Planning and Research Centre at China
Architecture Design and Research Group. He was in
charge of and completed numerous major planning
& design projects like International Consulting for
the Urban Design of the Boot Area for the Xiongan
New Area in Hebei Province, Scheme Solicitation
for Overall Urban Design of Beijing's Sub-centre

and Detailed Urban Design of Key Regions, Overall
Urban Design of Nansha New Area in Guangzhou,
etc., and directed significant researches like
Theoretical Framework of Urban Design in China,
and Management Mechanism Consulting of Urban
Design in China. He has been in charge of more
than 90 planning & design projects including
strategic development plan, comprehensive urban
plan, district plan and urban design, and published
the monograph, Designing for the City - Twelve
Perspectives and Related Practices of Urban Design.

He has also published more than 10 academic
papers injournals, like City Planning Review, Urban
Planning International, Urban Studies, etc., and has
been invited to give academic lectures over 40
times in more than 30 cities in China and overseas.

7—mN, RRERVLITAR BRI S AR, B A
WgITR EF'IUIEL WEFREEHREARIZIT
BWERABRISELIE BEMD, REEEM
éLly%BiﬁJZﬁﬁler%lLém%éi, LRI
VNFE2BSEE, R TIEMSFIIT R ETHER
NEZK, BERSRITHAL M,

AR TRERFRAFZ L, il T75E
REWHHAN ST T, EENPERHRLIZ
RSB LAE+F, 2013F AR ERRIZIT AR
Besz P T AT BR ST RO ERFFFFE R CRIA LB
LI XES Kigmigit EfrEE) (dEm i gl s
SRR A B Rt X AR T 1R 75 SRR SN
[N K S A F L MEARMLIZIT
IH, ER(EERTIRITHRICER(RER IR
BN Z18) F 2 T E KRB 570 Fo/a 7 5T
BB SEAK A XA SRt S
WA 90K, AR T ZE (N HMmIRIT—
MR+ HF AR E LD, U LD CEFR
i@ﬁﬂﬂ»(iﬁ%ﬂ??‘ifﬁﬂ DFFABHRERFAL
X+RE, RBEIE R30S MR HITF AR E
405K



Associate Editor/EIE£ %

XU Suning
AT

Associate Editor/EI £

Paola VIGANO
Fh - B&ES

Bornin 1957 in Nanjing, currently works at the
School of Architecture, Harbin Institute of
Technology (HIT)as a Professor, Doctoral Advisor,
Director of Urban Design Research Institute and
academic leader for urban and rural planning. He is
also the first-class registered architect, member
of Urban Planning Society of China(UPSC), Vice
Chairman of Academic Committee of Urban Design,
Member of Urban Design Professional Board
Appointted by the Ministry of Housing and Urban-
rural Development, member of Chinese Society for
Urban Studies and its Urban Design Department

of Historical and Cultural City Committee, and
member of Academic Committee of Urban Image
UPSC.

BAT, 195TFETRER, FRIVE T AFRIR
FRREER ELERID DRI B S
MINFREERN, —FoEM BRI, REHRH AL S
=EE, HHRITPAZRARREEER, FREH
MR EWVERZER, PEHHRAARZES.
PEX B HEARPTIRITFHBES, RERD
MYNFEHHEEFAZREZER.

Architect and urbanist, Professor in Urban Theory
and Urban Design at the Ecole Polytechnique
Fédérale de Lausanne directing the Lab-U and
the interdisciplinary Habitat Research Centre, and
at Universita IUAV of Venice. One of the founders
and the scientific board members of the European
Postgraduate Masters in Urbanism (EMU). She
was guest professorin GSD, Harvard, a Thomas
Jefferson Professorship at University of Virginia,
and several European schools of Architecture.

In 2013 she was the first woman to receive the
Grand Prix de 'Urbanisme in France. She was
awarded the title of Doctor Honoris Causa by the
Catholic University of Louvain, Belgium in 2016,
won the Flemish Culture Award for Architecture in
2017, and the Golden Medal of the Milan Triennale
in 2018. In 1990 she founded Studio Associato
Bernardo Secchi Paola Vigano (Studio Paola
Vigano since 2014) with Bernardo Secchi. Studio
has been practicing on architecture, landscape,
and urbanism, and won numerous international
competitions and awards.

BRI AR, 608 RECRE T F Pt (EPFL)
IR, BB RN AR RO AT A, B
[EETZ AT (IUAV) 3%, MUt 515 2
(EMU) gl e ARBFAHEMRZ —o BEMBK
FORTRERLAFURMMZFZRARKESE
BEEEHIE2013F N E —UREE AL
AR 2018 F RIRLEFMBFREHE XK
FOREB) REBL20ITFRILANBREX
XUKE, 2018FRAKZZARA=ZFREME S,
FE190FSENZ-FTT LRI T FHT-HEEL
FE QUUAFFERAEN-HEBELEER), WHTE
R ALK, RIS S TEFRFELRE,



Associate Editor/BI £ %

YUAN Dachang
EPN=]

Associate Editor/BI 4%

LIU Hui
XI|BE

Professor and Doctoral Advisor of Tianjin University,
School of Architecture, President of Tianjin
University Research Institute of Architectural
Design and Urban Planning, Member of China
Engineering and Consulting Association (CECA),
Vice President of Higher Education Branch of
CECA, senior member of Architectural Society of
China, Vice Chairman of Urban Planning Society of
Tianjin, Vice President of Tianjin Exploration and
Design Association, and consultant of People’s
Government of Yingtan, Jiangxi Province. He

is in charge of national key research projects,
meanwhile, directs and participates in multiple
scientific research projects at national and
provincial & ministerial levels. He has been
responsible for strategic planning, urban overall
planning, all levels of urban design, etc.

RERFERAFFRER ETEIM, RERFER
RITMIAR SRR, PESRRIT R ESIE
=, FEYRRITasFRRERRITHZEE
EKPERRAFSRHRARR, REDEHAINFS
BlSK, RETHERIRITNSEIESK, IREEE
A RBIE ERERMALITIIRERATA,
IHHZE ZMERENEELEBAIME . fo/a
BRI AR BRI IRITEM
plhanpgiii=p

Professor, PhD, Doctoral Advisor, leading the
discipline of landscape architecture in the
Architecture College of Xian University of
Architecture and Technology (XAUAT). She

works on the specialty education of landscape
architecture and academic researches in three
directions, including Theory and History of
Chinese Landscape Culture, Theory and Method
of Planning and Designing Landscape in Arid and
Semiarid Regions, and the Evolution of Modern
Urban Morphology in Xi'an. She has been involved,
leading or collaborating, in 7 researches unded by
National Natural Science Foundation of China, 7
monograghs and more than 30 papers. Besides,
she has directed over 20 practices. She is
currently a member of Teaching and Steering Sub-
committee of Landscape Architecture Education
Under the Ministry of Education, and member

of Chinese Society of Landscape Architecture
(CHSLA).

B}, B, AR, ARRARRAFRERF
B, NREMFERHER A MBZ WHERFAH
RPEMSXUAESER. FEFTRMX RN
MENgIH L 57745 BRI S &
BEMMERBARFESIRYE, TRNERE
{ETER, RFIEX30RR, EFFLEIIE 20RT. 18
AHEBEEFRERALNSEMT WHFIES D
ZR=EL, TENREMFRIES.



Associate Editor/BI £ %

Marco LUB
=l

Associate Editor/BIE%

Luiz de CARVALHO FILHO
B 18 FR& FFE

Bornin 1970, Dutch architect, urban designer

and academic. He is educated at the Delft
University of Technology in the Netherlands. His
design experience is built up with work at several
internationally known Dutch developing and design
offices like Ballast Nedam and One Architecture
whilst running projects in collaboration with for
example 0.M.A. and MVRDV. In this work he was
rewarded with the Dutch Young Architect Talent
Grant. With the Dutch urban designer Peter Smit
he established the firm CITY4870, designing on all
levels of urbanism. In recent years, Marco LUB is
focusing on the academics. Together with a great
team, he founded the first bachelor school of Urban
Design in the Netherlands at the Saxion University
of Applied Science. Nowadays he is a senior
lecturer at the faculty of Architecture TUD and
conducting his PhD research about Dutch/Chinese
urban design education.

197054, = BN, Wikt I, HE TE&.
ElFRRRFEIAF (TUD), BRERFH=
Ballast Nedam#1One ArchitectureZEPrE1Z1%
HEEAR, ANES50.MA. MVRDVEATE1ES
MNE, HRRE T =5 FERIMAT A M
S5REZigmhigitMPeter SmitdtE6I3 T CITY4870
NEl, TEREEMIMHMINGIT HRIMAEFER, 5
H-HEEEXTFASE, S HBIEEFT
NARPEAEMILT BZE—FrNmigit AR F
o BRIMER/RFIFET A (TUD) BN
ZRWHT, BN ABEA ‘R HIRITEHE” 1
EELEHZ,

Bornin 1972, coordinator of the European Post
master in Urbanism - EMU at Delft University

of Technology (TU Delft)in the Netherl and also

a guest researcher at the Politecnico di Torino

in Italy. He is an architect, urbanist and urban
designer with over 20 years of experience. He
graduated as an architect in Brazil and has an
advanced master’s degree (with honours)in
Urbanism from TU Delft.His research focuses

on planning instruments and urban morphology,
particularly investigating the processes

of segregation and encounter in the urban
environment. His work has been presented and
published in several conferences such as the
Association of European Schools of Planning 2017,
the International Seminar on Urban Form 2018, The
International Planning History Society 2018 and at
the Space Syntax symposia, 2015, 2017, 2019.

19725 %, A =A/RRFEI RS (TUD) B 1
MR EETE (EMU) HiEA, EAFERIEL
ARFRERRS, BRID B AL E KR
W, EIZTUMEB20RENTILE, BS558
AN E USRI AR BRI T E R UETE - 18 5
Hr-18 RE& - FERARS AEREMIFERMN
WS, Fa @XM H R R =E DR AR
BifEEH R A RRREEESZ N LR
TR, B30, 201 7TRUMALRI BT iR R = 20183
S EFRINY = 20 1I8EFR ML £ F =, UK
2015.2017F02019= B AEFE AT R,



Special Thanks
SSHIESEE

The publication of the results has been greatly
supported with fund and technology by the
following institutes:

Beijing Part is funded by Beijing Municipal
Commission of Planning and Natural Resources

Suzhou Part is funded by Suzhou Natural Resource
and Planning Bureau, and the Jiangsu Province
Program of Science and Technology (BK20151244)

Yinchuan Part is funded by Yinchuan Natural
Resource Bureau

The publication of the results has been greatly
funded by China Architecture Design and Research
Group (CADG), which also has provided supports in
all aspects of the organizational activities of the
entire workshop.

ZRRNERZEUTBEMANANRH ST AL
IS N

ERBOBARZFICRTAXNM BEARRERS
M.

FINER D BIRF R Z BN T B AR RIS LU
SIAE BARKINE (BK20151244) 89K B,

R BDBIARZER) | BARRBHE.

PEZFIRIHA AR ERAR R RBIZMRAIE
FR, FHIEKR 2 NN TFERAR T,



Special thanks to:

MA Hongjie

Beijing Municipal Commission of Planning and
Natural Resources

LI Baowei

Haidian Branch, Beijing Municipal Commission of
Planning and Natural Resources

0IU Yue

Beijing Urban Planning Society

WANG Dong

Beijing Municipal Commission of Planning and
Natural Resources (formly)

WANG Jun

The Palace Museum

LV Bin

College of Urban and Environmental Sciences,
Peking University

GE Xin

Suzhou Natural Resource and Planning Bureau
XU Keming

Suzhou Natural Resource and Planning Bureau
CHEN Qiuxia

Suzhou Natural Resource and Planning Bureau
LIU Yu

Suzhou Natural Resource and Planning Bureau
LI Jie

Suzhou Natural Resource and Planning Bureau
LI Xuezhi

Suzhou Natural Resource and Planning Bureau
XIANG Bingjun

Beijing Tsinghua Tongheng Urban Planning and
Design Institute

ZHU Feng

Tech and Commerce Bureau of Suzhou High Speed
Rail Town

DENG Dong

China Academy of Urban Planning and Design
SHI Lixiu

China Architecture Design and Reseach Group
HUANG Tianyan

Suzhou University of Science and Technology
ZHANG Zhongguo

Beijing University of Civil Engineering and
Architecture

MIAO Yangbing

China Academy of Urban Planning and Design

Sekar RAJU

Xi‘an Jiaotong-liverpool University

SHEN Aihong

Yinchuan Natural Resource Bureau

CHEN Xinghua

Yinchuan Natural Resource Bureau

YANG Yonghua

Yinchuan Natural Resource Bureau
ZHANG Yuanyuan

Yinchuan Natural Resource Bureau

YANG Zhenning

Yinchuan Planning Establishing and Research
Centre

MA Lu

Yinchuan Planning Establishing and Research
Centre

REN Shenglong

Ningxia Shitu Architectural Design Review
consulting Co. LTD

CHEN Lili

Ningxia Mugu Architectural Design Office
YONG Liping

Ningxia Lu Da construction drawing Examination
consulting Co. LTD

QIN Zhibing

Yinchuan Landscape Planning and Design Institute
HE Tonghui

Ningxia University

TIAN Cangjun

Ningxia University

Vincent NADIN

Delft University of Technology

Frank van der HOEVEN

TU Delft Open

Gregory BRACKEN

Delft University of Technology

Qu LEI

Delft University of Technology

Yuting TAI

Wageningen University

Mei LIU

Delft University of Technology

Danielle HELLENDOORN

Delft University of Technology

Karin VISER

Delft University of Technology



ESTILEN N

EEPAR
ERDAMNMEARRERS
=RIE
ERBAMNMNERRRERZEED D
EREX
ERPHLF =
xR
FARTBHHAINER =
=
BSIERY
=P
IERARFHH AR D
%Eﬁ

AN B AR IR F
T%%EH

AN BATIRMALE
I‘*F%}\Ex
AN B AR E
i)t
AN B AR F
T
TN BARZRAXIE)

o

AN ERABRMALE
HBRE

B EREMINILITIRR
KRlIg
NSRS ESE
IBAR

FREE AR R
AT
FEZNISTARRERA
BXE
AMNEHEAEIFER 25 TIEF
KB E

IEREBRAFE

Z2mE

FRE AR R

s S
?&i&éﬂ%%ﬁk?

LE

R IIFE557< SRR

[RELE

BINHBERARER

e

BINHBERARER

KB

BINHBERARER

wiRT

RGBT A

=%

R ER BT A

TR

TERERNZITEESEERA

FRZEIL

TERBEBRNIRITESF

TERAEIEEEZEERA

AR

R MR 1B

AL E

TEAF

HES

TEAF

XA T

RIRKAFEBET KF

/R 30 - ZHTE

RIRKAFEBET KF

BER-EE-EX

RRKFIET AFOPENH AR

BEXE -HXE

RRKFEIKRF

HhE

RREXFEIKRF

B ELE

R TRAF

pIES

RREETKF

BRER-8eZR

RREXFEIARZ

Hli - B

RRFFET KR



Foreword

Anjun SUN
INRE

President of Urban Planning Society of China

PEEHINFREEK

Many cities in China are naturally and closely
connected to water since they have been built,
with water playing a unique ecological, economic
and cultural role in the city development while
also forming picturesque scenery celebrated

by numerous literati. Nowadays, exploring

the relationship between city and water from

the perspective of urban design to craft
customized urban waterfronts featuring the city’'s
characteristics will undoubtedly provide valuable
references for better urban space planning, and
thus quality urban development.

Tapping into the model of industry-university-
research institution cooperation, the Urban
Planning and Design Research Center of China
Architecture Design and Research Group
partnered with several universities from China,

the Netherlands, Switzerland and Italy to select
Beijing, Suzhou and Yinchuan, cities located in
North, East and Northwest China respectively, as
research objects. From different spatial scales

of areas, cities and waterfronts, they carried out
distinct and in-depth studies into the structure
and historical changes of the water networks in the
three cities. Tailored to different types of urban
waterfronts, the research presents specific design
and quiding strategies in the view of urban design,
forming instructive urban design guidelines for the
construction of these cities.
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Edited by the deputy chief planner Yifan Yang,
Waterfront Analysis and Design Comparative
Report of Beijing, Suzhou and Yinchuan
systematically summarizes the research and
planning cases. Conventional concepts and
strategies concerning urban planning implemented
in Beijing, Suzhou and Yinchuan have long been
established, and the construction of many

areas in these cities have been widely finished.
Under such circumstances, based on analyses

of the three cities and several typical cases of
waterfront planning, this book breaks through the
established conceptual constraints and delves
into the commonalities and differences among the
cases through systematic scientific approaches.
On top of conducting the intensive research into
urban waterfronts planning at levels of both basic
theory and methodology, this book also presents
specific practices of urban waterfront planning
and design customized to the urban water system,
as well as the layout and space of waterfront
areas. By displaying how research findings can be
applied into urban design, this book is of unique
significance on value transmission.

The book is broken down into four chapters,

namely Comparison, Beijing, Suzhou and Yinchuan.
Comparing and researching the water-city relations
of the three cities.

Chapter Comparison makes clear of the
development characteristics of urban spatial
structure based on changes of water systems

in these cities with different geographical
environments, and researches the patterns of
urban spatial organization. Finally, the chapter
summarizes the creating mode and focus of urban
waterfronts under the effects of different natural
environments, water networks and city landscapes.

Chapter Beijing is compiled jointly by Harbin
Institute of Technology and China Architecture
Design and Research Group. Led by Professor
Suning Xu, the study is structured as the
combination of “research”, “judgment”and “design”.
Studying the historical changes of water-city
relation in Beijing and comparing the water-city
relation of world typical capitals with that of
prominent Chinese ancient capitals.
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This chapter sets the overall goal for Beijing’s
waterfront development; The value system of

the waterfront area is evaluated in 6 dimensions,
including ecology, space, demand, history,
economy and aesthetics, based on which the urban
design strategy is crafted and verified with the
design of typical nodes.

Chapter Suzhou is put together by Swiss Federal
Institute of Technology in Lausanne, luav
University of Venice, Tianjin University, Xian
Jiaotong-Liverpool University in Suzhou and China
Architecture Design and Research Group. At the
macro level, the joint research team analyzed the
spatial structure of Suzhou urban area, selected
important urban waterfronts based on the
comprehensive considerations of urban functions,
different water network structures, ecological
protection and urban landscapes, and proposed
practical urban design strategy and guidance at
various grades and of different types; At the micro
level, dedicated to the objectives of “properly
clustered water networks, water conservation,
living along the water, open and sharing, and
reflection of historical culture”, the team offered
key points for different urban waterfront designs.

Chapter Yinchuan is collectively compiled by

Delft University of Technology, Xi'an University of
Architecture and Technology, Ningxia University
and China Architecture Design and Research
Group. Adopting the RTD (research through design)
method, in other words, further defining research
questions through designing and exploring various
possibilities and solutions, the joint research team
attempted to identify comprehensive solutions at
multiple levels: Yinchuan city as a whole, the urban
areas where the waterfronts are located, and the
waterfronts themselves; Jointly led by landscape
architects and urban designers, the research

of waterfront design in Yinchuan highlights

the ecology-based analysis method and design
strategy.

It is worth mentioning that studies on the above
three cities were conducted jointly by students,
faculties, and institutional researchers from
different countries, reflecting the collision and
integration of different cultures and design
philosophies in the course of joint research.
Research findings concerning these cities display
immense differences, and each has its own values,
which do not bear any indications of the quality and
credibility of the research.

While presenting cases of urban waterfront
design in different cities, this book also provides a
systematic overview of urban design approaches,
offering axiological and methodological guidance
on waterfront planning, which is of great
significance to the planning and design of urban
waterfronts. | believe that this book will empower
the relevant planning, management and compiling
institutions nationwide with unique research
perspectives and valuable references on facilitating
the research and design of urban waterfronts. |
would like to thank the joint research teams of all
the involved universities and China Architecture
Design and Research Group for their efforts and
contributions in this specific field.



Vincent Nadin
SRR - T BUR

Professor Emeritus of Spatial Planning
Delft University of Technology
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Across the world, transformation of waterfronts
is a major challenge for city planning, urban and
landscape design, architecture and real estate.
Development must create sustainable liveable
communities, and maintain ecological values.
Success requires a wide range of skills and
innovative thinking.

This book shows what can be achieved in tackling
these complex issues through international
collaboration between universities, government
and practitioners. It is the culmination of a
complex project initiated by the CADG and involving
numerous municipalities and universities in China
and Europe. The project concentrated on design
and planning solutions that resolved potential
conflicts between urban development and the
sensitive water environment. This book records

a sample of the rich and varied ideas the project
delivered.

At TU Delft we are delighted with the learning
opportunities provided for senior students and
staff on questions of waterfront development, and
especially for the experience of comparing world
views and perspectives from China and Europe.
Both students and staff have benefitted greatly
from being involved. The lessons from the project
and memories of the collaboration have made a
lasting impression on the team.

I wish to thank all those involved and congratulate
them on this splendid achievement. | know that
the book will be valued by many who are seeking
inspiration on waterfront development.
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Research Background

FALE

The joint research is proposed based on the
following backgrounds: firstly, under the

guidance of the New Urban Agenda adopted at
the United Nations Conference on Housing and
Sustainable Urban Development (Habitat Il1) and
the Paris Agreement signed by the UN Parties, the
exploration for the solution towards sustainable
development and more habitable environment
construction for mankind in the world have entered
anew stage; secondly, the urbanization process
in China has entered a new stage. The pursuit

of high-quality development and urban space

has become the core issue of urban and rural
construction. Urban design is an important tool for
the improvement in the quality of urban space. In
the new era, and its methology and tools of urban
designisrequested to be innovated, in terms

of coping with comtemporary international and
domestic challenges. As for China's urban design,
we are reorganizing the academic framework,
setting up the management system, exploring

the implementation path, and urgently seeking
for exchanges with peers in the world, in order to
explore new ways to work towards new challenges
and new requirements.

Due toits broad relevance to humanities, nature,
engineering, and socio-economic activities, the
urban waterfront space is often the prior research
subject in urban design. Starting from the focus
on the waterfront space may help to explore urban
design research methods and implementation
mechanisms towards new challenges.
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Therefore, commissioned by Beijing Municipal
Commission of Planning and Natural
Resources,Suzhou Natural Resource and Planning
Bureau, and Yinchuan Natural Resource Bureau,
Urban Planning Design and Research Centre of
China Architecture Design and Research Group
(hereinafter referred to as "CADG") leads the
research on the urban design of waterfront space
in three typical cities respectively, in collaboration
with universities from China, Netherlands,
Switzerland and Italy. The three cities are chosen
from the Northern China, the south of the middle
and lower reaches of the Yangtze River, and
Northwestern China. CADG and Harbin Institute of
Technology jointly have studied Beijing. CADG has
studied Suzhou together with Tianjin University,
Ecole Polytechnique Fédérale de Lausanne
(EPFL), Universita IUAV di Venezia (IUAV)and

Xian Jiaotong-Liverpool University. CADG has
studied Yinchuan jointly with Xi'an University of
Architecture and Technology (XAUAT), Technische
Universiteit Delft (TUD), and Ningxia University.
Parallel and independent researches have been
carried out, finally forming the research reports and
design guidelines for the waterfront space in each
of the three cities.

During the research phase, CADG organized the
exchanges and comparative researches of the
three joint working groups. Under the premise of
not affecting the research independence, three
groups fully exchanged and explored forward-
looking yet operational urban design strategies and
technical approaches. The research on the three
cities focuses on two work levels: macro-scale
analysis of the formation mechanism and structural
characteristics of urban and rural waterfront
space, as well as micro-scale study of urban design
strategies and measures that can concretely guide
the construction of waterfront space.

This international joint research work has been
strongly supportted by the aforementioned three
urban planning authorities, with the assistance

of relevant units, and the help and guidance from
over 30 experts in various fields. Without those
genuine help, it isimpossible to achieve the current
research results. Sincere thanks to them!
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Research Objectives

HEMEER

Based on the waterfront areas of Beijing, Suzhou
and Yinchuan, this research has three objectives:

Firstly, implementing objective: study the historical
evolution of urban water system and water-city
pattern of Beijing, Suzhou and Yinchuan, propose
specific design guiding strategies for different
types of waterfront space from the perspective

of urban design, and further articulate it into

urban design guidelines according to which the
construction of three cities can be supervised.

Secondly, academic objective: summarize and
compare the research results of the evolution

of the water system and the mechanism of its
formation, water capacity, water-city pattern, the
waterfront space design principle and strategy, and
the typical waterfront space pattern in three cities,
and provide references of waterfront urban design
for cities in the semi-humid areas of North China,
humid areas in the southeast, and arid areas in the
northwest.

Thirdly, organizational objective: benefit from the
extensive participation through workshops by the
professional design institutions and both domestic
and foreign universities, promote the exchange
among students, and expand the academic
activities. At the same time, produce innovative
ideas in working methodologies. At the same time,
from Chinese and foreign universities, and pave the
way for future urban design and development.
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PART 1
Comparing Three Cities: Beijing,
Suzhou and Yinchuan
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Introduction

515

The research included in this chapteris carried
out by CAGD. Firstly, the entire water system
development history of the 3 cities is analyzed

to figure out the historical evolution of the local
urban space and urban water system, study the
value and effect of urban water systemin terms

of urban function improvement, landscape
enhancement, ecological restoration, etc., and
float the overall pattern of water system landscape
within the urban spatial structure. Secondly, the
local waterfront construction mode is put forward
based on the above studies, and more researches
are carried out in terms of design of style zoning
and public space, construction of waterfront
space, organization of transportation system, etc.
to extract the construction modes and techniques
with local features. Finally, the comparative study
on the different geographical environments of

the 3 cities is conducted to propose the space
shaping ways and design methods of the urban
waterfront space under the influence of different
natural environments, water network patterns and
cityscapes.
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1.1-Water Structure

1.1- KA

1.1.1 - Historical Evolution and Formation Mechanism of Water System in the Three Cities

ZIHOKMIR R SERT SR

1.1.1.1 - Beijing

=
As a world-famous ancient cultural capital, Beijing
isa 3,000 years old town with 800 years history as
a capital. The river and lake water system of the
city of Beijing was built in the Jin Dynasty and then
completed in the Yuan Dynasty. Through deliberate
operations of the water system in the Ming and
Qing Dynasties, a relatively complete urban water
system was constructed. The river and lake water
system of the city of Beijing has a profound impact
on Beijing's urban development and has played a
decisive role in the choice of Beijing as the capital
of the Jin, Yuan, Ming and Qing Dynasties. Beijing
used to be a military defensive town in the north,
and later became the capital of the Jin, Yuan, Ming
and Qing Dynasties. All the dynasties of China
attached great importance to the construction of
hydraulic facilities and built numerous hydraulic
projects to satisfy the needs of flood control,
irrigation and water transport, which demonstrated
wisdom and skills. Therefore, protecting the
historical features of Beijing urban river and lake
water system is an integral part of protecting
the famous histoyry and culture of the city, and
protecting its image as an ancient capital.

ERERERERHEE, BB =T E0RHEN
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Since the founding of the People’s Republic of
China, the urban functions of Beijing water systems
have gradually degraded in the context of large-
scale city expansion. A large number of water
systems have lost their original functions of grain
transport, irrigation and defense, and the royal river
channels supplying water for imperial gardens were
not entitled to special status any more. Steadily
eroded by new lands, the water systems in the
ancient city have had their patterns faded away.
Moreover, Beijing has been plagued by the shortage
of safety precautions for urban flood control,

as well as the lack of urban water resources.
Therefore, on one hand, the government by means
of referring to the water management policy issued
by the State Council, has decided to build Guanting
Reservoir and Miyun Reservoir at the upstream

of water system networks, and excavate Jingmi
Diversion Canal to introduce plenty of drinking
water into the urban area, which can replenish the
surface water and underground water here that
have declined year by year; on the other hand, lots
of river channels for drainage have been dug and
dredged in Beijing in order to strengthen the city
security. Many natural river channels and ponds
were straightened with curves cut off, and thus
formed into artificial drainage river channels during
this period.
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1.1.1.2 - Suzhou
Byl

Suzhou is located in the middle of the Yangtze
River Delta, surrounded by a plain with a rich river
network in the north, east and south. Constellated
with lakes and crisscrossed with river channels,
Suzhou has been renowned as “water resort” since
the ancient times. Suzhou controls the outlet

of Taihu Lake,which discharges to the east via
waterways such as Lou River, Wusong River and
Huangpu River.

Suzhou is a city that is born from water, thrives on
water, and is proud of water. With adense water
network, Suzhou is a typical city for the Southern
Yangtze River region. In 514 BC, Wu Zixu proposed
the concept of “understanding soil quality and
water conditions, observing weather and Feng
Shui”, “building up the city, and deepening the
moats” to build the ancient city. Since then, the
water system of the ancient city began to appear.

PN T HIRACTT = AN ER, AN BRI R B =
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FIG. 1.1 The Map of Hydraulic Facilites in the Seven Administrative Districts in Southeast China,

Source: Siku Quanshu (Complete Library in Four Sections)
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Chun Shen made a slight renovation of the ancient
city of Suzhou, closed the Xu Gate, added a Feng
Gate in the southeast and many vertical and
horizontal rivers in the city to store the storm
water. In the Tang Dynasty, the Jiangnan Canal
was built, andthe water system became more fluid.
In the Song Dynasty, with the river channels as

the backbone and the water system as the vein,
the double- chessboard layout characterized by
the streets and rivers side by side while the water
and land routes in parallel, was more complete. At
that time, rivers in the ancient city were densely
intertwined and interwoven into a network,
especially in the residential areas.

At the beginning of the Yuan Dynasty, the Italian
Marco Polo described Suzhou as “Venice of the
East”. In the Ming Dynasty, the ancient city of
Suzhou became an important national industrial
and business city, which increased the population
density and space demands, so new canals in the
ancient city were rapidly constructed. In the late
Ming Dynasty, the development of the water system
in the ancient city of Suzhoureached its peak.

During the period of the Republic of China, Suzhou
was a national trading port open to the world. the
political and economic status of Suzhou dropped
sharply due to the strongly economic and cultural
affect from the Western countries, the opening
of Shanghai, and the destruction caused by the
Taiping Rebellion. although a large number of
rivers were filled, the basic urban layout of “three
horizontal river channels, four vertical river
channels and two rings” was not changed (HE,
2014).

B, BERELE T AMNEEEK, HE TE, 1818
WAREHI L ANEEENAEE T/ AR EH
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FeE. BN, MNEHK AREE R, YRR,
REXRNTE, O T BRI EBMREIKE
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THEEAT HAo
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1

Three horizontal rivers, four vertical rivers and two rings: in the ninth year of Chongzhen Emperor’s Reign (1639)in late Ming Dynasty,
Zhang Guowei, Governor of the south of the Yangtze River, compiled Water Conservancy Encyclopedia of Suzhou, along with his drawing
of General Layout of River Channels and Division and Ruling Diagram of Four Corners inside Suzhou attached. As it is said in the book,
“In addition to the three horizontal rivers and four vertical rivers, there are hundreds of other rivers inside the city which are crossed like
meridians and parallels. All of them are flowing from west to east and from south to north, which have never dried up passing through
dynasties of Tang, Song and Yuan.” During this period, “three horizontal rivers, four vertical rivers and two rings”is the prominent feature

of the backbone water systems.

%*ﬁ@ﬁbﬂﬂﬁ% BAREWLE (16395 )T R oK E 4 BUAB( R K 2 B) BY, —FHERHICTR N T I 7KE &
E R AE) M THH. ERE “WMRR = s E 2 5, d02W05%, ML Et, E8mEK, Bl HE
RITNE BN H MY, BFKR L =EEEMRIE N EER <o
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1.1.1.3 - Yinchuan
iR

Yinchuan's water bodies can be classified into three
types according to their formation mechanisms:

Type 1: Relics of the old Yellow River course. The
Yellow River is famous for its “heavy sedimentation,
frequent dike breach, and river channel diversion”,
with an old saying that “dykes breaks twice in every
three years, and river channel deviates every one
hundred years”. For more than 2,000 years, the
Yellow River channel has oscillated back and forth
on the plains. The river mainstream course has
moved eastward eventually to the present position
of the riverbed.Therefore, the Yellow River formed
a series of lakes of different sizes on the Yinchuan
Plain. For example, Hequan Lake, Mingcui Lake,
Zhoujia Lake, Yanjia Lake, Qingshui Lake, Fujia
Lake, etc. they are in-between Huinong Canal and
Hanyan Canal in different sizes and distributed
along the north-south line. All the lakes are the
relics of the old Yellow River course. This kind of
deep lake with along history can store much water,
produce significant ecological services through
its connection to the Yellow River, and reduce the
secondary salinization.

Type 2: Man-made ditches. Originated from the Qin
and Han Dynasties, and developed in the dynasties
of the Tang, Song, Yuan, Ming, Qing, and Republic
of China, Yinchuan'sirrigation project has along
history of more than 2,200 years. The arterial
canals such as Tanglai, Hanyan, Huinong, Qin, Han,
Yunting (Minsheng) as well as the tributary canals
and drainage ditches, which were constructed
from the ancient times, are basically well preserved
and still play an important role in industrial and
agricultural production in Yinchuan. After the
establishment of the People’'s Republic of China,
some parts of the canal were straightened, and
most of the hydraulic facilities were modernized;
however, most of the channels retained the original
location, and some traditional irrigation facilities
were still pre-served.

Type 3: Inter-channel depression lakes. This kind
of lakes and marshlands are secondary lakes that
emerged with the development of irrigation.
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In the long-term historical development, many
canals were builtin Yinchuan, but the drainage
facilities were not constructed correspondingly.
The serious imbalance between irrigation and
drainage resulted in a large number of inter-
channel depressions that turned into lakes.

In Yinchuan, due to the channel barrier, except for
the Huinong Canal on the easternmost side, other
arterial canals cannot safely discharge their water
into the river. When the river rises or it rains heavily,
the water can only be discharged into the lakes

and the ditches, which caused the chaotic canal
and ditch construction, depressions, and a dense
distribution of lakes and marshes in the middle and
lower reaches of the Yinchuan Plain. Since the Han
and Tang Dynasties, the area of lakes and marshes
has reached the maximum surface during the Qing
Dynasty and the Republic of China. This kind of
shallow water body has a great water evaporation,
and raises the ground water level, which causes the
salinization of ground water and soil. (Wang, 1992)

After the Liberation, due to the establishment

of a drainage system, many shallow lakes and
depressions were drained, and the lake areas were
greatly reduced. Water bodies like Qizilian Lake, Guan
Lake, Wangjiaguang Lake and Chang-tan Wetland
existin Yinchuan. At present, Yinchuan is realizing
the project of returning farmland (pond) to lake

in some key lake and wetland areas, following the
principle of “improvement of the wetlands within the
city, restoration for the wetlands in the urban areas,
and protection of the natural wetlands in suburban
areas’(Tan, 2015), to expand the wetland areas and
benefit from their ecological services.
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FIG. 1.2 Tanglai Canal Basin in Ningxia Province(1935), Source: Yinchuan Codification Committee. Yinchuan City Book[ M]. Ningxia

Renmin Press. 1998, 08.
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1.1.2 - Overview of the Current Water System

KA R TVIRBE
1.1.2.1 - Beijing
b=
The Beijing Plain, surrounded by mountains on JERFR=EIFL, #1218, FibE REf.

three sides, is located at the northwestern part of
the North China Plain.

FIG. 1.3 The Waterfront Space in Beijing, Source: Openstreetmap

JE R ABURE, SKIR: Openstreetmap
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The terrain is higher in the northwest and lower

in the southeast, and the flat plain slowly slopes
toward the shore of the Bohai Sea.Large and small
rivers rises from the surrounding mountains,

and flows through the small Beijing Plain into

the Haihe River to the east. There are five major
rivers in Beijing: from east to west, the Ji Canal
River, Chaobai River, the North Canal, Yongding
River and Daging River, as the five major water
systems in Beijing. Except the source of the North
Canal is in Beijing, Ji Canal River, Chaobai River
and Daging River originate in Hebei Province, and
Yongding River originates in Shanxi Province and
Inner Mongolia Autonomous Region. Among them,
Yongding River, the North Canal and Chaobai River
are related closer to the built-up area in Beijing.

1.1.2.2 - Suzhou
7N

Bordered by the Yangtze River on the north and
the Taihu Lake on the west, the basic pattern of
Suzhou's river system and water resources system
are framed. There are four backbone rivers in the
basin, namely Wangyu River, Wusong River, Taipu
River and the Grand Canal. Wangyu River, Wusong
River and Taipu River traverse the city from east
to west, which are located in the northern, central
and southern parts of Suzhou. The Grand Canal,
which is ocated in the western part of the city,
stretches from the north to the south, and plays a
role in connecting the north and the south.These
backbone rivers divide the urban area of Suzhou
(including 6 administrative districts: Gusu District,
New District, Industrial Park, Wuzhong District,
Xiangcheng District, and Wujiang District) into four
relatively independent and closely related water
management parts: Yangcheng, Dianmao, Binhu
and Punan.

Being richin river and lake resources, constellated
with lakes and crisscrossed by a great number of
rivers and canals, Suzhou is endowed with a unique
water system pattern of “One River, One Hundred
Lakes and Ten Thousand Rivers”.

Waterfront Analysis and Design
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Within the urban area of Suzhou, 58 rivers and
canals are listed as Backbone waterways in Jiangsu
Province, with a total length of about 515km. There
are more than 3,200 ordinary river channels with

a total length of about 3,300km; and 67 are listed

in the Provincial Lake Protection List, with a total
area of about 285km2. Among them, Yuanhetang,
Lou River, Yongchangjing, Jimintang, Huguang
Canal, Muguang Canal, Xujiang, Xingchuan Road,
Hengcao Road and other backbone river channels
function as main drainage channels. The main lakes
in Suzhou are: Cao Lake and Yangcheng Lake in

the north, Jinji Lake, Dushu Lake, Cheng Lake, Jiuli
Lake and Yuandang in the middle, and Beimayang
and Jinyuyang in the south.
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FIG. 1.4 Schematic Diagram of Suzhou Water System, Source: Openstreetmap.

AMKEELRE, IR : Openstreetmap
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1.1.2.3 - Yinchuan
iR

Crisscrossed with ditches, Yinchuan has numerous
natural lakes and wetlands which are widely
distributed. Yinchuan has a rare characteristics of
the lake group in the arid regions. The connected
seventy-two lakes are representative of the natural
lakes and wetlands in the Yinchuan Plain. During
the development of the city, original wetlands and
water surfaces were gradually reduced.

Q 20
| | |
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FIG. 1.5 Schematic Diagram of Yinchuan Water System, Source: Drawn by Yinchuan Team
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In the later development process of the city, more
emphasis was paid on the waterfront space, and
some water areas were restored and expanded

in Yinchuan. Since 2003, Yinchuan has started
projects of water body dredging, water body
connection and returning farmland to lake. ome
water areas such as the Yuehai Lake and the
Rhinoceros Lake have been restored.

At present, the city’s wetlands cover an area of
53,100 hectares, including 200 natural lakes and
marsh wetlands, of which 20 lakes and marshes
cover an area of over 100 hectares. In Yinchuan,
there are 6 state-level wetland parks (Mingcui
Lake, Yuehai Lake, Huangshagudu, Hequan Lake,
the Yellow River Bund, Bao Lake), 6 autonomous
region-level wetland parks, 8 city-level wetland
parks, and 3 wetland conservation community. The
wetland occupies 10.65% of the urban area, 78.5%
of which are protected. On October 25th, 2018, the
United Nations International Wetland Convention
Organization announced at the 13th Session of

the Contracting Parties in Dubai that Yinchuan

City was awarded as one of the first “International
Wetland Cities” in the world. At the session, 18
cities around the world won this award, including 6
Chinese cities: Yinchuan, Haikou, Harbin, Chengde,
Changshu and Dongying. Yinchuan was the only city
in western China to receive this award. (Fan, 2019)

However, due to the rapid development of Yinchuan
City, the water consumption in industrial and
agricultural production and daily life became huge.
As aresult, the water flow of the main stem of
Yellow River decreases, some sections of the river
is at dead storage water level, and a large portion of
the riverbeds are dry. In some parts of the channel
system (especially the channels in the city center),
water pollution is serious, and the environment

on both sides of the channels ispoor. With the
urbanization process, a large number of residential
communities are planned to be constructed at

the surroundings of some lakes and wetlands

in the suburbs, which threatens the ecology and
landscape of the lake body.
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1.1.3 - Comparison of Water System Functions

IKPITNREELER

1.1.3.1 - Beijing

tm
Water culture—Beijing City has been constructed
closely to the Yongding River, North Canal and
Chaobai River. In history, these three waterbodies
formed diversified cultural relics by combining
with farming, the imperial and grain transport. The
protected cultural heritage are mainly temples
and ancestral halls, imperial gardens and hydraulic
facilities, all of which reflected the scenes of life
that local people were living by water back then.
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FIG. 1.6 The Layout Plan of Historical & Cultural Heritage at the Waterfront of Beijing, Source: Drawn by Beijing Team
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Water function—Since 2000, affected by the rapid KINEE— TP ERILE, LR AEREKT B

demographic growth and urban expansion, 70% Tl BB @ B TBUELERFTE & IR KE
of the waterfront space is occupied by industry, BN A YENEMm, AEER RN TIEE
transportation and civic facilities. The function R HR S ThEE, HP RB /D ERETF
of the water system is also changed. Originally, B = N IhEE

the water system provided the functions of water
transport for trade, military defense and farmland
irrigation; now, the water system functions as

the source of drinking water supply for the urban
residents, and flood-discarge channels to ensure
urban safety. A small number of waterways also
serve as landscape spaces.

B Drinking Water Source
Zone

RAACEX

B Ground Water Recharge
Zone

T KAMAK

I Fishery Water Zone
Al AKX

¥ i L BN Agricultural Water Zone
s Jer | AV FAKK

| Industrial Water Zone

\ cigze T I, e TAVAKX

BN Scenic Water Zone
. SNMAKX
FIG. 1.7 Beijing Waterfront Space Water Function Layout Plan, Source: Drawn by Beijing Team
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Water ecology—With an annual evapaoration higher
than the precipitation in Beijing, little precipitation
is stored. Affected by the hydrologic and geologic
conditions in North China, the water quality and
quantity vary considerably in different areas. From
the northwest to the southeast in Beijing, “many
reservoirs concentrated in mountains, partial
dried riversin front of mountains and water body

retention in plains” is the basic condition.

\BE RS0
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FIG. 1.8 Beijing Water Ecology Pattern, Source: Drawn by Beijing Team
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Water activities—The public urban life is K ESER—Ab RUEAKGETI = B B L, A

compromised by the insufficient quantity and BT ARS, EETEKTRIENREE
quality of public facilities in the waterfront in BRA. AHRS A Z M A RERZMEIL
Beijing. In general, the lakes are used more REKERATLENNANEERK,

frequently than the rivers. It's popular to boat and
skate on the lakes, enjoy the breeze on the lakeside,
and watch willows and lotus along the river.
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FIG. 1.9 Be%mg Water Transportation Layout Plan Source: Drawn by Beijing Team
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1.1.3.2 - Suzhou
By

Water safety—Suzhou is located at the shore of
Taihu Lake. It is a low-lying city with a dense water
system, which has been threatened by frequent
floods over the past years. Flooding is mainly caused
by the “plum rains” and typhoon rainstorms. The
floods resulted from plum rain happen from June to
July, which are characterized by long duration, wide
distribution, and large quantity in precipitation.

The floods caused by typhoon rainstorms usually
happen in August and September, which are
characterized by short duration, fierce wind,
concentrated rainfall, and great damage.

The Taihu Lake is the hub of Suzhou's water system.
The water of Taihu Lake is mainly discharged into
the Yangtze River in two ways: to the northeast
through Wangyu River, and to the east through the
Dianliu and the Huangpu River. The water of canals
enters Wangting Town from the west and flows out
at Pingwang Town to the south. The “Three Rivers”
that are orginally discharged to the sea are today
discharged into the Yangtze River through Lou
River, Wusong River and Taipu River through the
Huangpu to the east.

FIG. 1.10 Map of the Main Water Distribution in the Urban Area,
Source: The Specific Planning of the Water Network in Suzhou.
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FIG. 1.11 The in-and-out water volume of Suzhou, 2015, Source:

Website of Taihu Basin Administration, Ministry of Water
Resources
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Water ecology—Suzhou is located in the plain area
with a dense river network and flat ground level.
Although there are many rivers, Suzhou falls into
the situation of water stagnation, fast siltation
speed, weak self-purification capacity of the water
body, and frequent pollution accumulation. Taihu
Lake and Yangcheng Lake are heavily polluted;
wetlands and marshes are largely reduced, the
water system is seriously damaged, and the natural
flow velocity of the rivers and self-purification
capacity are low.

To protect the ecological resources of Suzhou, the
natural waterfront of rivers and lakeshave oughts
to be increased by the implementation of forest
buffers, wet ponds, and wetlands, etc., so that the
waterfront green space can collect, store, filter and
purify urban rainwater, and reduces the runoffs. By
doing this, river basin ecosystems would hopefully
be balanced, provide suitable habitats for plants
and animals, and restore the ecosystems.

FIG. 1.12 Water Quality Status Chart of Taihu Lake Basin Water
Functional Area with Full Indicators in July 2018, Source: Taihu
Lake Health Report
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FIG. 1.13 Map of the Main Ecological Corridors in Suzhou, Source:

The Specific Planning of the Water Network in Suzhou
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Water culture—The famous historical and cultural
City of Suzhou is located in area of water towns

in Jiangnan (the South of the Yangtze River), and
it hasa unique river network water system, which
carries the regional cultures and waters cultures
with various styles and distinctive characteristics
such as Wu Culture, Southern Jiangsu Culture,
Yangtze River Culture, Canal and Lake Culture.

The historical water systems, such as the Grand
Canal, City Moat, Shantang River, Shangtang
River, Xu River and Lou River, connect the history
and culture. The waterfront space of the three
historical relics and culture agglomeration areas—
Dian District, Taihu Lake and the Ancient City,
records the traditional cultural context.
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FIG. 1.14 Historic and Cultural Heritage Protection Planning Map of Suzhou, Source: The Masterplan of Suzhou
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Water transport—Located in the southeastern
part of Jiangsu Province, Suzhou is bordered by
Shanghai, Zhejiang, Taihu Lake and the Yangtze
River. Due to this position advantage, the economy
thrives. Crisscrossed with rivers and canals, and
endowed with rich water way resources, Suzhou
has the natural conditions for developing inland
water transportation, and is one of the most
developed regions in the Yangtze River Delta and
Jiangsu Province in water transport. Serving the
urban industrial economic belt and promoting

the economic development of the surrounding
regions with modern, Suzhou's inland water
transport, especially its unobstructed, efficient,
safe and ecological system, has made outstanding
contributions to the urban development.
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FIG.1.156 The Arterial Water Transportation in Suzhou, Source: The Planning of the Arterial Water Transportation
in Suzhou(2030)
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Water activities —There arevarious water activities
in Suzhou for a long history. In recent years, on both
banks of the rivers and island oasis in the middle of
the river, water entertainments and sports such as
water parks, kayaking and standup paddling have
become popular for development; the tranditional
and folk sport in the region, such as “boxing on the
boat”, rowing”, Dragon Boat Race on Taihu Lake,
and traditional water culture festivals such as Taihu
Lake Fishing Festival and official & fishing boat
programs are gradually recovering; daily activities
such as winter swimming, fishing and scenery
viewing are popular.

However, The insufficient integration of resource
leads to the, the current scattered and small-
scale water activities. The water environment

is threatened du to the little attention paid to
ecological and environmental protection.

Waterfront Analysis and Design
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FIG. 1.16 Water Activities in Suzhou, Source: Picture 2, 3, 6, 7and 8 by LI Qian, Picture 1from YOUTH website, Picture 4 from KUAIBAO
website, Picture b from SOHU website.
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1.1.3.3 - Yinchuan
iR

Water safety—The flood control projects in
Yinchuan City mainly target at the mountain
torrents of the Helan Mountain and the flooding of
the Yellow River, including flood discharge ditches
on both sides of the Yellow River, flood discharge
ditches along the Helan Mountain, and ancient
channelsin the city. The flood control standard in
Yinchuan requires the capacity to manage a 100~
year flood. The flood control and ice jam control
standards for the Yellow River embankment in
Yinchuan section demand is once in 20 years.
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FIG.1.17 Flood Control Plan of Yinchuan, Source: Drawn by Yinchuan Team
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Vegetation is sparse on the steep east side of

the Helan Mountain. Most heavy rains happen
from July to September, and the floods are also
formed at that time. According to the urban flood
control requirements, the floods within the normal
standard will be introduced into the flood retention
reservoir, and then discharged into the flood
detention area through the flood ditches. After the
detention, the floods will enter the main drainage
ditch of the west of river, and then flow into the
lakes and wetlands to supplement the water for
ecological purposes. The floods exceeding the
standard are diverted on the north and south sides
of the city, and then discharged into the Yellow
River by drainage ditch.

In the Ningxia section of the Yellow River, the
floods mainly come from the rainfall on the upper
reaches of the river. The flood season is from June
to October, especially in September. With a large
flood volume and fat peak pattern, the flood rises
and falls slowly and lasts for about 45 days. Usually
taking place from January to March, the ice jam
season is divided into three stages: the runningice,
the frozen river, and the defreezing river. During the
frozen river and the defreezing river stages, aniced
dam is usually formed, which blocks the river, raises
the water level, and then causes disasters.

With the development of new-type urbanization
and industrialization, the population of Yinchuan
central urban area grows rapidly, which increases
the pressure of flood control and flood discharge.
Waterlogging often occurs during heavy
rainstorms. Internal waterlogging often happens
in water bodies such as the Yuehai Lake, the
Diannong River and the Yinxin Ditch.

Water ecology—The ecological background in
Yinchuan is relatively fragile. With the rapid
advancement of industrialization and urbanization,
the pressure on water ecological environment

is gradually increased. The main problems are

the shortage of water resources and water
environment pollution.

Waterfront Analysis and Design
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The total runoff amount in Ningxia, which is only TEMXERSE D, BE MR TEYENL/S, 2
1/5 of the average value of the Yellow River Basin, S EFIIEML/15, BIEZF R FEIER) [T

and 1/15 of the national average value, is small b AETERKEERR B T Tk, T KFFRFI B E
and decreasing year by year. At the same time, &, ) B YR ERIG KBS, FFAFIAIE
the industrial and domestic usage of water in BIACR, IR 5K BRSO A, BENE
Yinchuan is supplied from ground water, which SAIK B ARER AN T K B9 BT o

causes extremely high exploitation and utilization
rate of ground water. It's urgent to transform
Yinchuan into a water-saving city, develop and
utilize unconventional water sources, improve
sewage treatment rate and reuse rate, and reduce
the dependence on the Yellow River and the over-
exploitation of ground water.

Class-Ill Surface Water

HFRAGHRRE
X

Class-IV Surface Water

HERAHRRE IV
X

Class-V Surface Water

HERAGHZRE V
X

FIG. 1.18 Surface Water Environmental Quality in Yinchuan Central City, Source: Drawn by Yinchuan Team
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In recent years, quality of the water environment
of the Yellow River in Yinchuan has been improving

year by year, and has reached Class Il water quality.

However, the lake ecosystem in the urban area has
been damaged, and both lakes and ground water
have different degrees of pollution. Due to the
excessive mining and the industrial and domestic
pollution, ammonia nitrogen, nitrite nitrogen, iron
and manganese in the water source site increase
year by year.

Water culture—Originated from the Qin and Han
Dynasties, and developed in the dynasties of the
Tang, Song, Yuan, Ming, Qing, and the Republic

of China, the ditch systemin Yinchuan has along
history of more than 2,200 years. It still plays an
important role in the industrial and agricultural
productionand people's lives of Yinchuan. As a
typical living heritage, the ditch system is not only
possessed with economic and ecological values,
but also special cultural values. In addition, the
water system of the rivers, lakes and ditches,
especially Tanglai Canal and Xigan Canal, connects
many historical and cultural heritages and carries
the historical integration between the water and
the city in Yinchuan.

With a densely distributed river network and lakes,
Yinchuan is famous for its “seventy-two lakes”,
and known as “the south of the lower reaches of
Yangtze River in the Northwest China“. During the
Ming and Qing Dynasties, the lake landscapes such

"won

as “Moon Lake and Evening Glow”, “Guan Bridge
and Willow Scenery”, “Han Canal Rises in Spring”,
“Fisherman’s Song for Seventy-two Lakes" and
“Rains stopped in Nantang” became a famous

northwestern scenery at that time. (Ma, 2016)
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FIG. 1.19 Distribution of historical and cultural heritage in Yinchuan, Source: Drawn by Yinchuan Team.
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Water transport—The Yinchuan section of the
Yellow River has a long history of water transport.
During the Northern Wei Dynasty, water transport
began to be conducted on the upper reaches of the
Yellow River, which is unprecedented in history.

In the Yuan Dynasty, the Silk Road in Hetao Plain
was built with Yinchuan as the center. In the Qing
Dynasty, the Emperor Kangxi went towards the
north along the river, and established many trade
ports along the banks of the river, thus recovering
the Ningxia Yellow River water transport industry
from the decline in the Ming Dynasty. (Qiao, 2014)

Kk — IR || BT 218, L ERES HARD
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However, the wandering Yinchuan section of the SR B BRI I ER) | R 070 BURIER, B T b7 1408
Yellow River is a sandy riverbed with different EL, IR R —, TBIEREE, B RIRE . FF
depths and unfixed swales, causing the navigation — REFIRFVHIEE, IR M EMEITER NE
to be restricted. Inrecent years, in order to satisfy A, BI&RIE T2, FlitF 201946 3 SLIEBA,

the needs of tourism, Yinchuan has dredged the BOBZ MRS X BREAIN, HimHk&RfZ
Yellow River, reinforced the river bank, and built TS SETD (W12018F B MR & SRR I A)

shipping projects. Inland navigation is expected to WEF R,
be available in June 2019, which will connect with

many tourist attractions. Other rivers and lakes

shipping tour activities, e.g., the Yingchuan Night

Tour at Yuehai Bay Program launched in 2018, are

also gradually emerging.

et flrry Eousiet ares
4]

= = = Hydraulic Facilities
K TIRHE

® CanalRuins
REGIENE

FIG.1.20 Shipping Functional in Yinchuan, Source: Drawn by Yinchuan Team
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Water activity—As a city with four distinct seasons, K _ESEEI—RJIISIRIUZE2EE, REZT K EE

Yinchuan has various water activities in different EEZF SFHAREPACIBNE LR
seasons. More tour waterfront activities can be TEACEDD, B NS B B, LI X

held in the large lakes in the countryside, such as K EIME . X AGEAGERN LA SR B R KE T
appreciation of lotus, bird watching, photography, NE, TEBRL AKEFK RS E BER

fishing, boating, kayaking, and other water 8%, TXANEKSESEBLZIENE . 1R
programs. Under more controls, the waterfront KKK, eBIHEFEN MBI EIKLE
activities in the urban area are mainly life-style &, FIAEK K KBS, LFEKTIEN

waterfront activities, mainly including walking, rest, B ARHAES.
swimming, fitness, square dance, playing musical

instruments, etc. Due to alongicing period in

winter, various and characteristic ice activities take

place in Yinchuan such as ice skating, ice car and

ice fishing. The waterfront space in winter is still

full of vigor.

FIG. 1.21 Waterfront Activities in Summer, Source: Taken by Yinchuan Team.

BEFRNGED, IR R IEBE

FIG.1.22 Waterfront Activities in Winter, Source: Taken by Yinchuan Team.
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1.1.4 - Comparison of Water City Layout
IKIAE R EL AR

1.1.4.1- Beijing
=

The water systems in Beijing originate from the
mountain areas. The end of the mountain and

the accumulation of the water—Beijing Plain
boasts the vast catchment area with its back
against Yan Mountains and Taihang Mountains.
The water source is formed through gathering in
the northwest, then introduced to Beijing Plain by
natural rivers like the Yongding River, North Canal
and Chaobai River, and retained into lakes and

shallow lakes at last.

Five rivers run through the capital—The five

rivers inside Beijing are all originated from the
northwestern mountains and even the Mongolian
Plateau. They are the significant water supply
channels of Beijing. Ju River and Yongding River
flow directly into the sea. Juma River and the North
Canal flow into Bo Sea after flowing through Hai

River.

Building water around the city—The water systems
in the urban area of Beijing are ring structured.
They come from Yuguan Mountain, connect down
to the Tonghui River, link up with green lands,
rivers and lakes in the urban area, and form a
water system pattern with sluice gate control and

connected rivers and lakes.

Ancient city with water charm—The six lakes in
ancient Beijing are important integral parts of the
water system pattern. In the Yuan Dynasty, Guo
Shoujing introduced the water of Baifu Spring in
Weng Mountain into Jishuitan Pond. The South
Lake was formed while excavating in the south

of Taiye Pool for city reconstruction in the Ming
and Qing Dynasties. The six lakes were known as
the Three Front Seas and Three Rear Seas in Qing
Dynasty. They currently come from Miyun Reservoir
and become significant cultural landscapes of
Beijing.
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FIG.1.23 Overall Water System Layout in Beijing, Source: Drawn by Beijing Team
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1.1.4.2 - Suzhou
By

One water system with two sources: Suzhou river
network water system (one system) adjoins Yangtze
Riverin the north and the Taihu Lake in the south
(two sources)which are the fundamental sources
of Suzhou water system. The two sources sutain
water supply and the environmental capacity. They
are the ecological core resources for the urban
area. They are also important water bodies which
receives the regional flood water.

One belt and three connections: Stretching across
the urban area of Suzhou, Wangyu River, Wusong
River and Taipu River are the three basin-wide
backbone channels(three connections)directly
connecting the Taihu Lake and Yangtze River.

The Grand Canal(one belt) runs through the north
and south as a transversal connection. The three
connections and one belt form the artery of the
urban water system.

Network of rivers and lakes: Surrounding the
ancient city, the water systemin the urban area
forms a multi- level urban water system pattern
with connected rivers and lakes. The urban water
system is divided into three circles: the periphery,
the middle, and the center. Among them, large
and medium-sized lakes and shallow lakes are
distributed in “the city periphery” within a high-
density water system; Rivers, canals, and small-
medium size lakes are distributed within the middle
circle; the historical waterways are located in the
ancitent center circle.

Introduce the water into the city: The water

system in the ancient city of Suzhou is mainly
artificially excavated. Inheriting the horizontal

and longitudinal structure in Kaogong ji (Book of
Diverse Crafts), and adopting a checkerboard grid
system, the “three vertical, three horizontal and one
ring” backbone water system was created. In the
long history of integrating the urban peripherical
water system and the northern residents, the urban
skeleton of “the streets and rivers going side by
side while the water and land routes running in
parallel” has been gradually formed.

Waterfront Analysis and Design
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FIG.1.24 Skeleton Diagram of Suzhou Water Network, Source: Drawn by Suzhou Team
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1.1.4.3 - Yinchuan
wII

Chuan-shaped structure: With distinctive features,
the Chuan-shaped water system pattern is formed
by landforms and historical human activities. As a
yellow river irrigation area, Yinchuan Plain gradually
formed a multi-head channel system in ancient
China with and dam-free water diversion system.
The arterial canals were arranged in parallel with
the Yellow River and the Chuan-shaped structure
took shape from the south to the north, thus
dividing the irrigation area into north-south strips.
(Wang, 1992)

NFEE4 )" FRRB BB HER ANLH L
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13, 1992)
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Connected canals and lakes: Due to the lack

of drain- age facilities in the past, the from

the irrigation canal were discharged into the
in-between-canal depressions. The water was
accumulated into a lake, thus produced a pattern
of densely distributed lakes and marshes.
Therefore, most of the tributary canals end in lakes
and marshes. With the improvement of modern
drainage system, the water bodies formed by

the accumulated depression water has gradually
disappeared. The current large-scale lakes are the
Sand Lake, Long Lake, Majia Lake, and Nong Lake,
etc.

RAEE | BT 2 EHOKIR BRI R ER, BB ZRK R
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FIG.1.25 Overall Water System Layout in Yinchuan, Source: Drawn by Yinchuan Team.
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1.1.5 - Divisions

X

1.1.5.1- Beijing
It

Corresponding to the urban space structure of
“One core, one main and one subsidiary center;
two axes, multiple poles and one area” proposed in
the Beijing Master Planning (2016-2035), an overall
controls are taken for the Core Functional Zone

of the Capital, the Central Urban Zone, Beijing’s
Subsidiary Center, five new cities in the plain, and
Ecological Conservation Area.

One core: Core Functional Zone of the Capital

In this Zone, the water system has a profound
historical and cultural background, and the
waterfront space is short of land resources.
Therefore, based on the principle of the overall
historic city conservation, the historical rivers
and lakes should be restored and protected, and
the water system pattern and characteristics

of the ancient capital should be respected and
maintained. With the water system as the link, the
cultural discovery routes with walking and bicycle
as the main mobility modes should be developed,
relying on the historical heritage of the waterfront
and integrating the open space along the line.

One main(center): Central Urban Zone

Itis the main area to evacuate non-capital
functions. With good water system landscape
environment, this Zone should be planned and
designed focusing on improving the urban and
ecological quality. Large-scale green space
should be constructed to promote the integrated
development of the water and city, expand the
impacts and service ranges of waterfront space,
and provide the opportunity of enjoying and
experiencing the urban waterfront space.
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One subsidiary (center): Beijing's Subsidiary Center ~ —&l: LRI EIF

Beijing's Subsidiary Center, one of the two R EI RO R HFRERN—E N Y B
new wings of Beijing, should be planned and HRE BfRE P EFE. &R EAL KR
developed on the basis of the world foresight, 1%, ENTEE R — RIS E R 2 H X i

international standards, Chinese characteristics, HEMERMFZEXIENELARREX,

and high positioning, striving to be built into an
exemplaryworld-class harmonious and livable

city, a exemplary new type of urbanization, and an
exemplary case for the coordinated Beijing- Tianjin-
Hebei regional development.

FIG. 1.26 Beijing Waterfront Space Landscape Zoning Plan, Source: Drawn by Beijing Team.
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Multiple poles: five new cities in the plain

In this area, rivers, lakes and wetlands should be
restored according to the natural and hydrological
conditions, and large-scale wetland parks and
safari parks should be built as part of the large-
scale Royal Garden Scenic Area on the northwest
side together with the Ming Tombs Scenic Area and
Three Mountains and Five Gardens.

Remove the urban construction land that has a
negative impact on the environment along the
waterfront space. Through connecting the existing
pits, wetlands and irrigation channels in agricultural
and forestry land, the rural areas will have abundant
habitats and landscape quality.

One area: Ecological Conservation Area

With an objective of water conservation, the
planning and design should emphasize on the
greening of the water source area and the
reduction of land loss and soil erosion. Strictly
protect the two reservoirs and one channel' to
conserve ground water. Carry out ecological
restoration for the two reservoirs and one channel,
Guanting Reservoir and Yongding River Basin,

and implement the source greening and riverbed
restoration projects, to enhance the surface water
storage capacity, reduce land loss and soil erosion,
to achieve natural infiltration of surface water, to
replenish and protect local ground water, and to
gradually restore a balanced ecosystem at the
water source sites.
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The two reservoirs and one channel: Miyun Reservoir, Huai'rou Reservoir and Jingmi Diversion Canal
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1.1.5.2 - Suzhou
BYAN

The Suzhou water system consists of natural lakes,
rivers and artificially excavated rivers. Affected

by regional rivers and regional lakes, it can be
divided into three basic forms of water system:
lakeside, shallow lake and plain grid. Based on
urban functions and features, and taken in to
consideration the the form and distribution of
water system, the waterfront space is divided into
six types of areas:

Located in the area with dense water system
dominated by Taihu Lake, the Taihu Lakeside
Scenic Areais distributed in three administrative
districts: Xiangcheng District, New District and
Wuzhong District. It is an important protected
area as a drinking water source. Constellated with
hills and twisting lake shores, this division has
rich cultural resources such as ancient towns and
villages.

Located in Xiangcheng District, the Northern Town
Shallow Lake Scenic Areais a low and flat territory.
Mainly occupied by farmlands, it is covered with
dense river channels and ponds, and the capillary
waterways remain intact.

As an area with dense water system dominated
by Yangcheng Lake, the Yangcheng Shallow Lake
Ecological and Scenic Areais a protected area as
adrinking water source.lt is a lake wetland, with a
concentration of biodiversity.

Most of the Ancient City Central water-street
Scenic Areais located within the City moat. This
division keeps the double chessboard pattern

of “the streetsand rivers going side by side while
the water and land routes running in parallel’, and
retains the unique features of “small bridges and
flowing water, white walls and black rooftiles, and
historical sites and famous gardens”.

Waterfront Analysis and Design
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Located in the four administrative districts: New
District, Industrial Park, Gusu District and Wuzhong
District, the Central Town River Network Scenic
Areais a continuous urbanconstruction area with

a grid layout. This area mainly consists of medium-
sized lakes and rivers.

The Southern Water Town Lake Scenic Area

is located in the two administrative districts:
Wuzhong District and Wujiang District. Based on
the region of wetlands, it is covered with dense
river channels and ponds and has rich cultural
resources such as ancient towns and villages.

FIG.1.27 The Taihu Lakeside Scenic Area

FIG. 1.28 The Northern Town Shallow Lake
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FIG.1.29 The Yangcheng Shallow Lake
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FIG.1.30 The Ancient City Central Water
Lane Scenic Area
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Scenic Area

FIG. 1.31 The Central Town River Network
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FIG.1.32 The Southern Water Region
Shallow Lake Scenic Area
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1.1.5.3 - Yinchuan
iR

According to the function of the city and the

shape and characteristics of the water bodies,

the waterfront space is divided into the Dynamic
Cultural City Scenic Area(Xixia District), the Modern
Lake City Scenic Area(Jinfeng District), the Ancient
City of the Frontier Scenic Area(Xingging District),
and the Livable Industry and City Integration Scenic
Area(Helan Desheng Cluster).

Located in the west of Yinchuan, and adjacent to
Helan Mountain, the Dynamic Cultural City Scenic
Area (Xixia District)is a high terrian. The water

system mainly consists of the flooding reservoirs

- I - 5 -] 15
[ | I I 1

FIG. 1.33 Waterfront landscape zone in Yinchuan central city, Source: Drawn by Yinchuan Team.
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and flood discharge ditches along the Helan
Mountain, and the landscape rivers and lakes
inside the construction area. Xixia District isin
the transition stage from the industrial cluster
to the higher education research cluster. It plans
to be built into a modern ecological and cultural
innovative district with rich cultural atmosphere,
urban vitality and outstanding ecological
characteristics.

Located in the middle of Yinchuan, the Modern
Lake City Scenic Area(Jinfeng District) used to be

a countryside corridor between two urban clusters.
Although it was further built with the development
of the city, it still has the most adequate water body
and ecological space in Yinchuan. Therefore, for the
construction of this division, we should fully reflect
the close relationship between the city and the
water, highlight the international and modern urban
functions and waterfront features, and create a
graceful, vigorous and fashionable “modern lake
city”in Jinfeng District.

With respect to the Ancient City of the Frontier
Scenic Area(Xingging District), a historical district
of Yinchuan, we should focus on the protective
renovation of historical blocks, and gradually
restore the historical and cultural landscapes
such as "Ancient Tower Rising High in the Sky”,
“Chengtian Temple Tower Shadow” and “Guan
Bridge and Willow Scenery".

The Livable Industry and City Integration Scenic
Area(Helan Desheng Cluster) has two ecological
corridors, namely, the Diannong River and the
Tanglai Canal. The project construction along

the riverside should be strictly controlled, thus
forming a harmonious and beautiful urban interface
in the waterfront area, and creating a modern
green urban with favorable living and working
environment as well as integrated development of
industries and the city.
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1.2 - Design Strateqgy

1.2 - 1211 R ES

1.2.1- Comparison of Waterfront Space Design Principles & Strategies
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1.2.1.1- Beijing
=
Create the waterfront space for all—— Strengthen

the integration and sharing of blue and green
resources to ensure that the crisscrossed blue
network system of the Beijing water system is
available to different parts of the city. Make overall
plans for the rational layout of urban mobility and
urban functions, properly handle the accessibility
and visibility of waterfront space, and realize the

public space intertwined by blue-green networks.

Create the waterfront space with definite levels
—— Understand the different roles that the
water system and waterfront space play in the
city. Sticking to the people-oriented principle,
we should not only play the role of waterfront
space in protecting the city, but also improve

the quality of waterfront space to meet people’s
needs for the public space and environment. The
waterfront space design features are highlighted
by constructing different types and hierarchies of
waterfront space.

Create the waterfront space that inherits
history—— Based on Beijing's waterfront space
pattern and historical remains, we highlight
Beijing's historical characteristics in terms of
shaping the landscape architectural style, inherit
and promote the history and culture, protect

the water network pattern, actively restore the
occupied and landfilled waterfront space, and
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attach importance to the value of historical rivers
and the continuity and integrity between them.

Create the waterfront space for wet and dry
seasons—— Pay attention to the water system’s
seasonal changes, high and low precipitation,
and artificial regulation. Incorporate landscape
treatment, public use and flood control measures
into the design for different seasons. Construct

a flexible waterfront space landscape to meet
Beijing's unique hydrological changes and climate
characteristics, and guarantee the all-season
quality of the waterfront environment.

Create the waterfront space that conserves
water resources —— Conform to the principle of
ecologicalrestoration, connect the waterfront
space design to the improvement of environmental
conditions, improve the ecological and landscape
performance of the network, and gradually
reconcile urban problems such as lack of water
resources and poor waterfront environment.
Combined with the construction of the “two
channels and one network” pattern, systematically
enhance the ecological quality of the waterfront
space.

1.2.1.2 - Suzhou
7N

Sparse and well-spaced waterfront space — The
landscape pattern can be summarized as: “Facing
the mountain on one side, surrounded by lakes on
seven sides; the ancient city in the middle, and the
green wedge penetrating into the city.” The shallow
lakes of the “Four-Corner Landscape” are still

the main parts of the Suzhou landscape pattern.
Thelakes and the mountains in the west are bound
together to form an important landscape pattern
enclosing the city. The Grand Canal and Wusong
River mainly form a dense river network with
connected large and small river channels. The river
network connects the four-corner landscapes and
Taihu Lake in the west, forming the basic territorial
landscape of the “south of the lower reaches of the
Yangtze River".With a history of more than 2,000
years, the ancient city is located at the center of its
surrounding landscape pattern.

Waterfront Analysis and Design
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The surrounding natural landscape penetrates into
the city layer by layer through the river network and
the green corridor, forming an overall ecosystem of
integrated urban and rural areas.

Living at the waterfront— As a typical feature of
Suzhou’s traditional urban space and pattern, the
“double chessboard” pattern of the water and land
routes running in parallel reflects the traditional
urban operation mode and landscape features

of Suzhou. The characteristics of Suzhou’s water
city are penetrated into spaces with different
dimensions and scales, from urban and rural to
neighborhood. Respect the historical and cultural
texture of the land along the river, explore the
intrinsic potential in riverside scenic tourism, and
open and symbiotic public activities. Realizeorderly
the composite functions of water tourism, public
communication and landscape leisure on the basis
of the people-oriented principle.

Plain river network waterfront space that
conserves water resources — On the basis of
strictly adhering to the urban safety bottom line,
we should pay attention to the sponge storage
function of small and medium rivers, and enhance
the urban flood control and drainage capacities.
The river channels with various functions act as
the carrier of space and urban life, the planning
and construction of which should be transformed
from engineering-oriented to the overall space
integration.

We should not only consider the irrigation
requirements for river's level, function, water
level change, flow velocity and flow volume, but
also emphasize the service for the people, the
interdependent and complementary relations
between the urban and rural layouts, striving to
achieve harmony between the city and the water,
as well as the people and the water.

Waterfront space with characteristics of the
south of the lower reaches of the Yangtze River —
The water texture of the Suzhou land of fish and
rice includes its developed farming culture and
rural territorial landscape. We should protect its
remarkable landscape pattern, quide the rural
green space to infiltrate into the city, and connect
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the open space systems, in order to achieve
a harmonious unity between the artificial
environment and natural scenery.

Open and shared waterfront space — Transform the
productive shaoreline to living ecological shoreline,
constantly revitalize resources, encourage

the transformation and development of river
channels and lands along the rivers, create public
open spaces, and build qualitative waterfront
environment. Display the city charm of ecologically
livable, open, diverse and renewable features,
and enhance the service capacity of river channels
and waterfront land to the city.

1.2.1.3 - Yinchuan
)1

Guarantee the ecology of Yinchuan water system
—— Ecology is the primary task of planning and
designing the water system in Yinchuan, so

we should first maintain the sustainability and
diversity of waters and habitats, and propose
design requirements for water quantity, water
quality, section form, vagetation selection and
configuration methods.

Strengthen the features of Yinchuan —
Strengthen the magnificent and clear features

of the northwest- ern city, and highlight the
Chuan-shaped water system pattern and historical
characteristics of the city. The view corridors,
building height, color control, and night lighting
should meet accordingly to the proposed design
requirements.

Stimulate the vitality of Yinchuan waterfront
space—— Yinchuan has abundant waterfront
activities and unique ice activities in winter due
toitslongice period. As for the planning of the
waterfront space, we should enrich the types of
activities in summer and winter, prolong the activity
duration, improve the activity experience, and
propose design requirements for the accessibility
of waterfront space, waterfront buildings and

Waterfront Analysis and Design
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1.2.2 - Summary of Typical Waterfront Space Patterns (Refinement)

K Bl EENR TR R

1.2.2.1- Waterfront Space
KE=8]

Beijing
=

The environmental quality of waterfront space

in Beijing has a close relationship with the
functionality of the river. The network of rivers in
Beijing functions as water transportation and water
drainage, among which a few draining rivers serve
as landscapes.

Restricted by drainage efficiency and surrounding
land space, most river profiles in central city are
concrete revetments with huge vertical height
difference, while those in the suburbs and partially

FIG. 1.34 Water Conservancy Type
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realigned rivers are natural and ecological.

According to the type of river profile, river function,

and accessibility to water, water space can be
classified into 4 types, namely water conservancy
type, artificial setback type, ecological
preservation type and natural hydrophilicity type.

Suzhou
M
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The section form of water bodies in Suzhou is
closely affected by the functions of the water
bodies. The section size should meet the

safety, flood control, shipping, and ecological
requirements. In this research, we categorizes the
waters space into four categories: ecological rural
section, trapezoidal section, rectangular section
and composite section, to propose the ecological
protection and control plan for revetment
according to the characteristics of urban river
channels.

FIG. 1.38 Ecological Countryside Section
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FIG. 1.39 Trapezoidal Section
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Most of the sections for the ecological
conservation water bodies and the water bodies in
rural and suburb areas are ecological countryside
sections.With regard to the planning of this

kind of sections, the main purpose is to protect
the native blue- green space and provide high-
quality countryside experience for the public. The
composite section is recommended to be adopted
in the waters space with a wide distance between
the river mouth and the building or municipal road
red line. The composite section form is generated
through a combination of the ecological revetment
and the basic vertical revetment. Landscape
facilities such as close-to-water terraces, walking
path and stairs are added. The green areais
increased. When the distance between the river
mouth and the building or municipal road red line
exceeds 6M, it's recommended to adopt the slope-
type revetment, add multi-level land steps and
railings, etc., and avoid the use of straight walls to
improve the ecological landscape environment,
and increase water intimacy space with vertical
changes. When the river mouth is basically
overlapped with the building or municipal road red
line, vertical revetments are often used, which are
common in historical scenic area.

Yinchuan
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The form of water space in Yinchuan is directly
related to the function of water bodies. The water
bodies in the central urban area of Yinchuan

are divided into three types according to their
functions: irrigation ditches with artificial dyke,
such as Tanglai Canal, Xigan Canal and Liangtian
Canal; drainage river channels, which are in
generally natural sections, such as Guan Lake and
Diannong River; landscape water bodies, which
usually have exquisite green spaces and artificial
slopes, such as Yuehai Bay Business District and
the land- scape water body on Tuanjie Road.
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According to the revetment type and the

water body dimension, the water space can be
categorized into five types:natural ecological
sections, natural waterside sections, manmade
protective sections, natural landscape sections,
hard landscape sections. Natural ecological
sections are mostly located by large lakes; natural
waterside sections are mostly near Diannong
River and other drainage river channels; manmade
protective sections are mostly located nearby
Tanglai Canal and other irrigation canals; while
most natural landscape sections are surrounding
landscape water bodies in parks, such as Bao Lake
and Beita Lake, and most hard landscape sections
are around Tuanjie Road and other landscape river
channels.
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FIG. 1.42 Natural ecological sections
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FIG. 1.43 Natural waterside sections
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FIG. 1.45 Natural landscape sections
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FIG. 1.46 Hard landscape sections
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1.2.2.2 - Land Space
Fetiflll == &)

Beijing
=

Users of Beijing waterfront space have a close AtFUEKZIEIRIER AR S RAKTBIHI A HIThEER
relationship  with functions of waterfront ZEZEl EKTESEENNBMINESIFE™ &
space. Land use within the waterfront space is & EDRBAK EP, AT FRIILTE
categorized as production, living, ecology, and  KZS[e] A#ITNEE S LR ZRIKEY,
transportation. Highways and urban arterial

roads occupies a larger part in Beijing waterfront

space.

FIG. 1.47 Production FIG. 1.48 Livelihood
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FIG. 1.49 Ecology FIG. 1.50 MobilityBExpresswayll
G2y 28 (PR ER)

Design Strategy 77
ISITERER



78

Suzhou
M

As for the land space, we should consider the
requirements of the collaborative design and

emphasize on the integrity of the waterfront space.

According to the hinterland functions, the spaces
affected and separated by mobility, the spaces

of historical, village and city features(including
production, living and ecology), the land space

is categrized into eight types: mobility barrier
type, mobility impact type, historical feature type,
village countryside type, life supporting type,
comprehensive service type, park ecology type,
and storage and production type.
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FIG. 1.51 Mobility Barrier Type
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FIG. 1.54 Village Countryside Type
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FIG.1.62 Composite Section Type

FIG. 1.55 Life Supporting Type

FIG. 1.53 Historical Feature Type
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FIG.1.66 Comprehensive Service Type
SERSE

FIG. 1.57 Park Ecology Type
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FIG. 1.68 Storage and Production Type



Yinchuan

R

According to the functions of land use surrounding ~ RIBKEE I A RINAEE, A REMI=8]IHR4K
the water body, the land space can be classified K NHTEEERCETHEER. AEFEKE. BR
into four segments: public space segment, living SBEFEL IR | | TR EK X B B B EM A E LR
recreation segment, park and intimate segment, A E, EKEE S B IGHE. AT B D H %R

and natural countryside segment. The surrounding &, isjRFEABA B ATENCE I X,
areas of Yinchuan's current waterfront area are

mainly residential and park green spaces. The

waterfront space lacks direct contact with business

facilities and public facilities, so an obvious

waterfront vitality area hasn't been formed yet.
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FIG. 1.59 Public Space Section t\k._
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FIG. 1.81 Park and Intimate Section
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FIG. 1.62 Natural Countryside Section
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1.2.3 - Summary of Waterfront Urban Design Approach

EKEEI AT AR S ARG S B4
1.2.3.1- Beijing

b=
Core Issue

AW

Beijing is rich in the network of rivers, and “water
conservancy” plays a very important role in the
construction of the city of Beijing at different
periods. The core objective of Beijing waterfront
space research is, based on the relationship of city
and river through the history, to analyze how water
impacts ecological environment, urban space and
public life in the circular and metabolic process.
The research focuses on the mechanism of the
formation of the waterfront from the perspective
of water ecology, history and geography,and
behavioral requirements, to grasp the rule of
spatial configuration through typological analysis,
and provides suggestions for to improve the
machenism of implementaton from the perspective
of administrative implementation.

Technological Methodology
AL
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Water ecology perspective:

geographical position and topography, etc.,
precipitation in Beijing is characterized by uneven
space-time distribution, and dry and wet seasonal
alternation. Given hydrological features and
distribution of hydraulic facilities, an ecological
design principle of regulating the dry and wet
season is provided to guide waterfront space
design.

Historical and geographical perspective: Beijing
has arich and inter-connected network of rivers,
which is an important element of urbanization.

Waterfront Analysis and Design
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From navigation and grain transportation in

Liao and Jin dynasties, to water diversion to

west mountains in Yuan dynasty, and further

to imperial garden and moat water systems in
Ming and Qing dynasties, all of the rivers are
artificiallybuilt blue network system. Based on the
development progress of Beijing water network
and understanding of relationship between

river function and urban frame, design goals in
line with waterfront space features of different
sections are proposed. development progress in
the water network in Beijing and understanding
of relationship between river function and urban
pattern, design goals in line with waterfront space
features of different sections are proposed.

Behavioral requirements perspective:

Due to the water supply security as the mian
function of the water network in Beijing, there

is little room for public activities within the river
channels. However, citizens have always longed for
water activities. According to people’s utilization
requirements of the waterfront space in different
seasons, space for urban water utilization and
public activity is integrated, and regulation
suggestions are proposed in order to improve
environmental quality of waterfront space.

Method of type analysis:

Design requirements of different types of
waterfront space are not only restricted by their
own functions, but also affected by local and
surrounding land functions. By sorting sections
of waters and land, design requirements of water
bodies, river channels, and neighboring functions
are specified, and problem-oriented design points
aimed at different types of profiles are proposed.

Administrative implementation perspective:

According to impacts of city evolution on the
water system distribution in modern times,
multi-department coordination and management
mechanism and pertinent design guideline are
proposed based on the duty of each relevant urban
administrative and institutional body.
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1.2.3.2 - Suzhou
TN

Core Issue
TZO IR

Suzhou waterfront space design is aimed at
rejuvenating “life of water town” with “hydrophilic
space”. At the ecological level, through identifying
ecological environment landscape, protect natural
ecology and agricultural environment of Suzhou,
and repair and restore fragmented blue network
system; in terms of distribution of urban space,
highlight key waterfront space with “‘exempolary
waterfront space and landscape area” as backdrop,
restore water-oriented urban space order with

key waterfront regions and chronic system

besides water as the focus; on microscale, expand
characters of water city, restore the water space
and the life of water town, through the design of the
imagery elements of the water town of Suzhou.

Based on native characteristics of Suzhou water
network, analysing the existed problems, this
research extends its design surrounding on three
main focuses— improve public accesibility of
waterfront space in Suzhou, striving to make it
open to the public; (the subject is missing) fulfill
the basic concept of “‘natural accumulation,
natural penetration, and natural purification”,
promote water resources capacity of accumulation
and purification; restore and maintain natural
connectivity and fluidity of river and lake systems,
and restore water functional system of traditional
three-level water network.

Waterfront Analysis and Design
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Technological Roadmap and Method

AL %

(1) Ecological environment perspective. At
macroscopic level, it is proposed to protect overall
ecological environment pattern of low mountains
and flat lakes in fertile places, to design strategies
aimed at different types of urban and rural areas;
at microscopic level, given basic conditions of long
flood period, large precipitation, uneven water
quality in Suzhou is proposed a design strategy

of “inter-connectivity, following nature, reducing
pollution and increasing capacity”.

(2)Cultural perspective. Reviewhistorical
development process, and reveal structural
features of water system. Extract images

of different types of water network, create
waterfront space with water town features, through
protection, restoration, and representation.
Itisimportant to pay attention to agricultural
environment of water town in the Yangtze

River from the perspective of cultural heritage,
protecting and using water town, wetland, and
village as a pattern of combination of protection
and development combined with planning of
historical and cultural city protection.

(3) Site construction. Suzhou is featured by

inter- connected river channels, abundant lakes,
and various types of water network. Clarify the
inter-dependent relation between urban space
and water network in the city. The plan integrates
various functions of rivers and water systems,
namely, ecological accommodation, flood control
and drainage, landscape culture, and navigation
and tourism, etc.; put forward different design
strategies towards large and medium-sized lakes,
rivers, and small lakes and other various water
space; and satisfy the need for space for various
avtivites, with a human-oriented design principle.
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1.2.3.3 - Yinchuan—Waterfront Design and Research Method for the Arid Northwest
R —EF AR FREMXBPEKTEIEIHR R A A

Core Issue
TZO IR

Yinchuan plain is characterized by drought with
little rainfall, strong evaporation, long sunshine
duration, strong solar radiation, great day-night
temperature difference, cold in winter and hot in
summer without extreme temporature, windy in
spring, dense rain in autumn, late spring, short
summer, early autumn, long winter, and short frost-
free season.

In contrast with Beijing and Suzhou, Yinchuan has
the most delicate ecological features. Therefore,
the core issue of Yinchuan's part is to understand
its specific ecology, emphasize drought climate
with plentiful wind and sand, continues the
structure of Chinese character “JI|"(the character
represents parallel rivers), and conduct site design
by means of overall planning and design concept
and method of “territorial landscape”.

Waterfront Analysis and Design
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Research Method
HRAE

The framework of research includes four parts
“constitution of site space”, “three levels of
thinking”, “seven principles”, “landscape design
system”.

(1) Constitution of site space—reinterpret
waterfront space from the perspective of
urban environment, people’s perception, space
configuration and ecology.

(2) Three levels of thinking—on the basis of
recognizing the specificity in the waterfront space
in Yinchuan,the research approaches the design
objectives from three levels of thinking, namely
overall landscape at the macro-scale level, urban
projects and surrounding environment at the
medium-scale level, spaces at the micro-scale
level.

(3) Seven principles—Set seven principles: sense
of direction and scenography, proportion and
scale, place and circulation, climate and physical
environment, variety of activities, sustainability
and ecological environmental design, adaptable
technology and materials.

(4)Urban design element system—Conduct urban
design analysis and guidance with focus on
elements such as water front, vertical topography,
road andpavement, bridge and other structures,
greening,waterfront buildings, and facilities.
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1.2.4 - Summary - Five Dimensions for Urban Design of Waterfront Spaces

BeE——EKTEIE I RN EE

1.2.4.1- Ecological Environment Dimension

FERAEE

From the origin of overall water system of three
cities, Beijing is based on multiple rivers, Yinchuan
is based onirrigation, and Suzhou combines

both of them. From the perspective of ecological
environment, the problem that needs to be
addressed in Beijing is the rainfall and runoff and
canalization of water channels. Suzhou needs to
effectively preserve and rejuvenate river network
space, restrict construction area of waterfront
space, while Yinchuan needs to dredge water
systems, strengthen water circulation and improve
overall water environment.

The research starts with evolution of urban water
systems, network of water bodies, analyzes

its ecological features and design principles,
focuses on restoration, protection and ecological
enhancement, puts forward solutions which
match water system to neighboring ecological
environment, all of which create better visual
experience, express regional and ecological
features and improve comprehensive benefits of
waterfront space.

Waterfront Analysis and Design
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1.2.4.2 - Historical and Cultural Dimension

AR

Beijing, Suzhou, and Yinchuan play different roles
in the history, with their own distinctive features

in establishing relationship of “water city”. As the
capital of five feudal dynasties, Beijing once built
inter-connected urban water system through
draining channels and irrigation channels with

the purpose of navigation and defense. As a water
town of Yangtze River, Suzhou enables citizens

to develop activities, like residence, shopping,
recreation along the water. The relationship of city
and water is featured by “The city is adjacent to the
water, the streets are adjacent to the river’, and
the farmland is featured by “‘embankments as large
as a castle, or as small as a yard” with gates as the
center. As an ancient oasis city in the frontier area,
Yinchuan diverts water from Yellow Riverinto a dry
landscape, establishing water retention facilities,
forming an irrigation system hailed as “the town

of fish and rice at the northen frontier of China”

. Through the investigation of history of “water
city”, the research enriches the following design

of waterfront space of three cities with more
historical and cultural value.

1.2.4.3 - Urban Function Dimension

WAEELEE
Material function of water.

Rivers and lakes of Beijing, Suzhou, and Yinchuan
undertake integrate functions as follows: waters
supply, flood discharge, drainage, navigation, while
waterfront spaces on the land, in accordance

with position of rivers and lakes, functions and
resources of hinder land next to the the river,
undertake ecological preservation, services and
production functions.

Adaptability of urban space under economic
transformation.
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QOver the past few years, Beijing, Suzhou, Yinchuan
has listed waterfront space, city center, and
historic blocks as main part of construction
coincidently. Waterfront regions are abundant in
historic heritage, which is an important resources
for development of city. With the transformation

of urban space structure, waterfront space begins
to experience transformation and re-generation,
where industrial embankment in the past turnsinto
post-industrial site in combination with residence,
office, and recreation. Landscape of rivers, lakes
and waterfront land areas, and space for recreation
and activities rejuvenate the city.

Urban spatial structure, operating model and
pattern evolution.

River and lake system can be obstacles to land
transportation, urban function and connections
of public spaces. Since the beginning of the 20th
century, the waterfront space, which is usually
constructed as the border of the city, is lack

of activities. With most cities of China shifting
from production society to consumption society,
values of waterfront space are re-understood as
important driver of urban culture and landscape
image. In order to adapt to the changes of

urban spatial structure and configuration, the
design of waterfront space is integrated into the
regeneration,renovation and redevelopment. It

is suggested that waterfront space design focus
on integrity,systematicity, integration with overall
framework, present a clear waterfront landscape, a
link among urban systems.

1.2.4.4 - Behavioral Requirements Dimension

TRRRYGEE

Based on research of waterfront space design of
Beijing, Suzhou, and Yinchuan, waterfront space
design can be extended from structural control
and design guidance.In terms of design guidance,
it should focus on the accessibility to the water,
the variety of waterfront activities, strengthen the

construction of unique waterfront landscape sites.

Waterfront Analysis and Design
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Start from requirements of users, make
appropriate arrangements of functions, and guide
the design elements of waterfront space,e.g.
buildings, roads, bridges, squares and facilities,
etc.

MERENFRER, WELINEEFHAERH, XY
EKEERIRITER, NRRBR. AR T 7.8
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1.2.4.5 - Implementation and Management Dimension

EELEE

Management and protection of rivers and lakes
are complex and systematic projects, which

is related to upper and lower reaches, left and
right embankment, different administrative
districts and activities. Planning and construction
management of waterfront space is a cooperative
action involving multiple actors that requires to
connect waters and land space, and coordinate
relationship of waterbody and its hinder land. In
the planning design, we should concentrate on
comprehensive coordination and management
under refined specialization, specify design goal,
and propose pertinent control and guidance for
waterfront space in terms of its ecological, secure
and historical features respectively.
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PART 2
Beijing: Construct Recognition of
the Capital Water System
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Introduction

515

This research was completed by Harbin Institute

of Technology and China Architecture Design &
Research Group. Through field research in Beijing,
our team clearly defined the waterfront space from
the aspects of geographical location, historical
evolution and cultural value, and deeply analyzed
the urban intentions of various water systems in
Beijing, and studied the value of several aspects.
Based on this, a conceptual plan for urban design
guidelines, strategies and different spatial types of
Beijing waterfront space is proposed. We hope that
these results will be helpful in promoting existing
research and inspiring new research and thinking in
the direction of the city’s water system.
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Municipal Territory
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FIG. 2.1 A Map of the Municipal Territory of Beijing
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2.1- Research

2.1-bff

2.1.1- Water System in Beijing
KR

Water-based capital establishment: Cities may
continue changing, but the landscape pattern is
permanent.

Beijing is a capital that established on the basis of
water. The formation of its water system was led by
the supply water development of canal transport.
As urban domestic water projects and landscaping
water projects for the royal palaces and gardens
started and historically influenced by Yongding
River and the North Canal, a basic water system
pattern, which consisted of irrigation for temples,
farmland and forests in Western Hills, drainage of
floods from royal gardens and for city defense in
the plain area, and building of bridges and dams in
the east.

After the founding of the People’s Republic of
China, plenty of water systems in Beijing no
longer served for transportation, military defense,
farmland irrigation, etc. Seventy percent of the
waterfront space was occupied by industrial,
transportation and municipal land, and there were
conflicts between water system functions and
waterfront characterized by landscaping, water

loving and ecological needs.
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At present, the water surface of river courses in
Beijing had relative stability but poor continuity.
Restricted by the functions and management of
river channels, lake waterfront space with larger
water volumes were used more frequently than
rivers. There were more activities such as boat
rowing and skating in the lakes and lakeside
recreation was diverse, while the role of riversin
the overall water system is gradually weakened and
water networks of rivers and lakes around the city
gradually disappeared.

On the whole, different water network systems in
Beijing were built in different historical periods

of urban formation and development for different
purposes. The existing water systems in Beijing
extend vertically and horizontally and the pattern
of water systems was slightly visible. Artificial
rivers and lakes dominate built-up areas, and the
river courses are mainly used for drainage. Most of
the water sources in built-up areas are manually
allocated, with wet and dry periods being greatly
affected by human factors. With severe water
resource problem, insufficient precipitation and
reduction of groundwater resources year by year
contribute to gradual disappearance of lake system
pattern during Ming and Qing dynasties.

a1, AR B EKEAENIRE, EEL1EIR55,
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SR L, HFTRBIB R, ACREIKNRSHER T I
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FIG. 2.2 Gyeonggi Water Scroll (Part)
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FIG. 2.3 Landscape Pattern of Ancient Capital
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Research Scope
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FIG. 2.4 AMap of of the Central Area of Beijing
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2.1.2 - Beijing City & Beijing Water System
RS RKR

2.1.2.1 - Beijing City in Ming and Qing Dynasties & Modern Beijing Water System
BREIt RS MAILRAKFR
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FIG. 2.5 Modern Beijing Water Systems + A Map of Beijing City in Ming and Qing Dynasties
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2.1.2.2 - Modern Beijing & Water System in Beijing in Ming and Qing Dynasties
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=== \\/ater Systems in Beijing City in
Ming and Qing Dynasties
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FIG. 2.6 Aerial Photo of Modern Beijing + Water Systems in Beijing in Ming and Qing Dynasties
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2.1.2.3 - Development and Evolution of Water System in Beijing
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Warring States Period: Introducing water from
Daging River and Juma River for irrigation.
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Shang and Zhou Dynasties: The water systems

of Gaoliang River and Yongding River used to be
natural barriers of Jidu.
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Wenyu River was used for canal
transport.
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Three Kingdoms Period: The first
artificial water system was dug
for water diversion.
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The first large-scale irrigation for the

Han Dynasty: The water conservancy project
in Ji Region was further improved.
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FIG. 2.7 A Map of Modern Beijing + Water Systems in Beijing in Ming and Qing Dynasties
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Ming and Qing Dynasties: The water sources in the northwest of Beijing
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Yuan Dynasty: The water system of Gaoliang River was
developed and the water system of Jinshui River was open up.
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2.1.2.4 - Detail Introduction about the Development and Evolution of Water System in Beijing

ERKREBREEFANA

Three Kingdoms Period: For the first time, Ji = EeHR BB T E L B aEARA, BREE]
Region received large-scale irrigation to open up I 34T KIS B LU R A H, 527K E AR
farmland, divert water from Yongding River and REIE, FEAFEERRLUEZES R FIR.

built Liling Weir as commanded by the Cao Wei

regime in the purpose of consolidating defense 80 SRR SIS E E, FHEIET K
in the northern border during the. Also, Chexiang AT NGB, 5 E KR, EMX BN FEE
Canal was dug for the first time to connect the ZoKoRH B A @B, IS T WS IR
upper stream of Gaoliang River. XBIK RIS Do

Jin Dynasty: Jin Dynasty set capital in the region
of Jicheng to make it become a political center.

In order to build the imperial palace and introduce
water sources, more water sources around the city
were opened up and Tonghui River was developed.
These efforts contributed to the initial shape of the
water system pattern in the urban area of Beijing
today.

Lu River

Chexiang Canal
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yJicheng
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Yongding River
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'f‘-.‘ Boundary of Beijing City in Ming and
g Qing Dynasties
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FIG. 2.8 Relationship between Beijing City and the Water System during theThree Kingdoms Period
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FIG. 2.10 Layout of Zhongdu in Jin Dynasty, in 1154
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FIG. 2.9 Relationship between Beijing City and the Water System during the Jin Dynasty
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Yuan Dynasty: The capital was farther north than
Zhongdu (capital of Jin Dynasty) during the rule

of Kublai Khan in Yuan Dynasty, and with its scale
expanded, it required more utilization of the water
system of Gaoliang River as a water source. The
water system of Jinshui River was dug both inside
and outside the city at the same period.

ToER ST AR, A EARR TP EALES, ¥
RTHEERD, FEEZHMASRAKRIENK
R FIRTHE, TERX NINTF T AR R,

EClk
£ e oy = 05

FIG. 2.12 Layout of Dadu in Yuan Dynasty, in 1268
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FIG. 2.11 Relationship between Beijing City and the Water System during the Yuan Dynasty
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Ming and Qing Dynasties: A water system pattern
basically took shape in Ming and Qing Dynasties,
and the water systems on the west side of the
urban area were built as water sources for
landscaping in the Imperial City. Water gardens
such as the Old Summer Palace and the Summer
Palace were built.

BRERTHR  RIMCOK RIEBE AT, H BRI
KAEMNEAKRENEEL2HSUIKR, RE
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FIG. 2.14 Layout of Beijing City in Qing Dynasty, in 1890
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FIG. 2.13 Relationship between Beijing City and the Water System during the Qing Dynasty
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2.1.2.5 - Beijing VS. Modern Metropolises

FEREMAREHILL

Beijing
IR

London

&

Tokyo

AR

Beijing. Rivers take on a circular
distribution pattern due to
human activities. Lake clusters
are linked in series and are
connected to the downtown
through diversion canals. The
river courses of water systems
areinline with the urban texture
and show a tendency of decline
due to urban development.

ERAREALENZ IR
o, LUB B RO A 18 B SR EX, 7F
B 5K RS PO AR R

WA RMEIERERE

Urban populatiog

KETBIRR B AV, B, 75

London. With the River Thames
running through the city, the
main developmental direction

is vertical to the river direction.
The river and the city meet in

a tortuous boundary, which
increases the contact surface
between the waterfront

green space and the city, and
strengthens the radiation effect

range of waterfront area to the S0

city.
. ETB T AMP T
ALK EEES

Urban population

FIG. 2.15 Contrast of Beijing water system and modern metropolitan water system
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Urban population _ 9.48million
94673

Tokyo. The water system of
Sumida River that connected
Tokyo Bay with water courses
inside the city starts from the
port of Tokyo Bay and surrounds
the core metropolitan area via
Kita-Senju and the Prince area.
There are few river branches
and the boundaries betwe
them and the

540




Washington
fERRIN

Paris

B3R

Washington, D. C. The Potomac
River and its eastern tributary,
the Anacostia River, meet in the
south of Washington, D. C. The
urban central axis of the city
extends from the Capitol Hill to
the Potomac River in the west

540
i the Anacostia Riverin

Paris. The Seine runs through
the city which develops in
aconcentric pattern. The
downtown is directly waterfront,
and the connection of public
waterfront space with urban
public space by wide boulevards
effectively expands the radiati

s9peffect

The comparisons between
Beijing and other international
metropolises in terms of water
system patterns and urban
spatial structure show that
river systems dominate the
development directions of cities
and decide their overall spatial
structures as cities come into
being and develop. Rivers are
the veins of cities, and areas
along rivers become centers of
urban life.

Bt RS HE PR AE H BRI
AR EHH= RS LRI L
B, ER RN A RATHS,
MKREFTHHB AR @,
RE T BT B 510 3
BRIK R FIBKEE, TR ARG
FEATIOAETERE,

After the Industrial Revolution,
concentric urban spatial
structure became universal.
That is, the roads extended
from the city center in the form
of circle layer. Cities shifted
from axial development along
river systems to monocentric
expansion, and river systems
were detached from urban
spatial structures.

T Edn /g, m=E S E&iE
KU NEOERT, BP LA
DRER, BERUEERRRA
SRR 11T AR K FR Sl A
RBEHEZANBEFOY K, ARK
eSS EIEry it

Nowadays, water system of
rivers in cities come back to the
spotlight.

m<, Wi ARk RBEZEA
EHEN,
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2.1.2.6 - A Comparison of Water Systems in Ancient Capitals

E AR K R XS

Beijing
=

Beijing, once the capital of the Ming and Qing
Dynasties, has urban water systems that are
basically preserved from history, but some rivers
have been destroyed and some have disappeared,
gradually thinning the historical and cultural
atmosphere.

Beijing in Ming and Qing Dynasties
HENV= Rz
Nanjing

[FZ

IR, BAOBILR, AR KR IIER R ARG E
B4, BE D AMERRIFER, HEX URAER
H=io

=1
=g

Boundary of Beijing in Ming and Qing Dynasties
BROBILEE

Nanjing, once the capital of the Ming Dynasty,

is backed by the water system of the Yangtze
River and has a profound historical and cultural
background. However, the river network has been
divided step by step due to urban development,
presenting a fragmented pattern.

Nanjing in Ming Dynasty
AR

Waterfront Analysis and Design
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AR, BAER, B ROIKR, BEREND
SEXE R AT T &R RIARWAZ M5 0
2, 2MERH KBS,

| i |

Boundary of Nanjing in Ming Dynasty
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Hangzhou
UM

Hangzhou, also known as Lin‘an in Southern TN, mRIGRE, A T EIE TKR, HAKRA
Song Dynasty, is attached to the water system of 1B AR ER AR E SRR E TR
Qiantang River. Its texture of urban water system, RIF, T A BT RS B IR RN,
historical and cultural atmosphere, and water

ecological environment have been well preserved

and suffer little damage in the urban development

process.
B
Linan in Southern Song Dynasty Boundary of Linan in Southern Song Dynasty
mRER FEARIEZEE
Kaifeng
FrEt

Kaifeng, also known as Dongjing in Northern Song FFE, JERARR, KR LUENRIK R A E, &,
Dynasty, mainly relies on the water system of the MIMEZ R EEI RN, AR E W RERRE,

Imperial River which connects many historical WEIRE RS R BEHROES WEFRR, KX KF
relics inside and outside the city and makes the E=RES,

city immersed in a thick historical atmosphere.
However, problems brought by urban development
such as fragmentation are emerged and the water
culture has a tendency to decline.

[ =t |

Dongjing in Northern Song Dynasty Boun'd?ar-;/ of Dongjing in Northern Song Dynasty
ERAR ERARTEE
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Xi‘an
[iES

Xi'an, also known as Changan in Tang Dynasty, is
part of the water system of Wei River. Changes
mainly occurred to the downstream section during
the development and evolution of the river course.
The urban water systems are mainly faced with
such problems as historical and cultural protection,
flood control, and erosion prevention.

Changan in Tang Dynasty
BEKZ

The ancient capitals of China were mostly built near
the mountain and by the river, and cities were born,
beautiful and prosperous thanks to water. They
were inseparable from river systems. River systems
met various needs of cities for water: drinking,
sewage disposal, landscaping, transportation,
defense, and other basic needs. During the
development process of ancient capitals, water
environment and urban development were
interactive mutually .

Regard to the interaction of ancient capitals and
river systems in China, cities are in the positive
status. The ancient people were active to improve
the urban water environment, while the alteration
of water systems also had profound influence

on urban construction. The interaction between
city and water was thus upgraded to the cultural
level. The experience of adapting to, utilizing, and
transforming nature in the construction of ancient
cities in China met with the philosophical thought
of “unity of heaven and man”in ancient urban
planning, the holistic thinking of unity of opposites,
the construction method towards local conditions,
and the concept of sustainable development.

Waterfront Analysis and Design
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AR, BT, BT BAKR, EREETE
BEPT FNIEER, EAKREEZEIRHEXXHRIP
B RIRE 7 ER) .

=
el

Range of Changan in Tang Dynasty
EKZEE

hE & AR L P ER = R LU K T2, ST KT
£ EKmEEKMN, mH A RS ARKRE
EENA DB R AR RRE T X KB
MR EARTUK HS B T p
=5, EEREEN R RIS, KR I
KRB R EFM, R HH L EXKIAF B EEN
RIS, —EZ B EBE X Ro

P E S RE RS AR R ERH, TR
R, 5 AB BIRM EEhel F W KR 1R, @AY
K RNE B W RIREERTRM, HhH
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R 2GR E XEN. A A, s B ALY, 1K
MEFREHAEH ALY RAG—"HEZRE XY
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2.1.2.7 - Overall Positioning of Beijing Waterfront Space
BRI RIEK B EL

Create a waterfront space shared by all

BiEeREZHRKTE

Ensure that different parts of the  FRIEHT N ABIH I IIEBRZS
city can enjoy the blue network LR ERIE RV IEN RS

system of Beijing waterways.

Create a well-defined waterfront space

1S RPRMBYIRK 8]

Interpret the different roles that  FRIRE K RTER T PFIIDER R
each water system plays in the BfAE, REETHMPHNRE
city and play its differentrolesin ~ Ef,

the city.

Create a waterfront space that inherits history

st AN LR RKE 8]

Give the waterfront space the NEKZ BT KRFTEEH
historical value it contains. B,

Create a waterfront space that is both cozy and dry

BiEFHRRIEKTE

Pay attention to the seasonal BUKENET L, 2L
changes in the water system, B AR EEANT
and incorporate landscape EIZ=ETHIE T,

treatment, public use and flood
control measures into the design
of different seasons.

Creating a waterfront space that conserves water resources

ISR IR K RAE K= 8]

Improve the ecological and REMENESHI =N IERE, &
landscape performance of KRNI SRR HRNE
the network and link the BXARERK,

waterfront space design with the
improvement of environmental
conditions.
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Surrounding Land Use "Municipal Traffic Use Waterfront Activity Area

JEbrarchel R SEANGETNX

FIG. 2.16 Current situation of some waterfront areas in Beijing

LR BRI EHPR

12 Waterfront Analysis and Design
TR 5% 1t



2.2 -Judge

2.2 - ¥

2.2.1- Research Overview
AR EEAR

The research is consist of four phases. Firstly, by
visiting 60 rivers and lakes in Beijing, we evaluate
all the visited river channel and summarize the
existing problems into three types: land use,
ecological environment and infrastructure, and
behavior and activities, which are then further
divided into sixteen sub-types, such as the conflict
between land use and urban upgrades, too unitary
river ecological restoration method, etc.; secondly,
the research perspective is determined, and

the characteristics of the relationships among
functional orientation, ecological landscape,

road traffic, history and culture, and behavior and
activities in water system and waterfront areas are
summarized; thirdly, the four research principles
of ecology first, ecological revival, morphological
analysis, and location shaping are proposed:; finally,
avalue analysis is made to determine research
strategies.

River and Bank
EREEF

EAGERIX

Waterfront Activity Area Municipal Traffic

%AﬁﬂﬁfULEﬁj\?‘j E/\B)’TEQO éf‘ﬁ, i_i_%iﬁjl:??ﬁ
EEMH?T'E’JIﬂ iﬂﬂéjj j@E iﬂﬁ%'ﬁﬁ):'ﬁ E
SHEREMILEER.T/ESNEE, FEEE
M AT HFBESWHEEF B AEESR
EFRITFRE—F+/NKEE HX, BEHRR

WA, BETKASEXKXIDEEM. ESENM B

BR A2 [ S AT RERI BN A EFE 2 BB X
R B, IRH T “EBMEESEMN SR 17
FEEiE” U N AR IR N \RGHITINERT ), HaE

%Ego

Surrounding Land Use

FEBZ JSbalazhau
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2.2.1.1- Summary of Current Problems
BRI RS 45

TABLE 1.1 Table of Summary of Current Problems

E)U’H(lﬂ;&/\_,\égl:

Category
Eill

Current Problems
TR A 7R

Land Use

THFBEE

The conflict between land use and urban renewal is serious.

T A S T AT AR

The development intensity around the waterfront space is not
reasonable.

EKTE AR BEREE

Traffic isolation is serious..

BEREER™E, TR A IR

The waterfront lacks of overall planning.

ERTERIRZ S E M, iilﬁﬁ?ﬁ?@a%”

Lack of place spirit and historical sense.

BRIZIVT BN, HISS T HPRREAN LR

The gray space around the water system is not handled properly.

KR BDIK = B IERME Y

Ecological Environment and Infrastructure Level

EXSZSE YN E= Skl =yT

The method of ecological restoration is too simple.

AEESMEFEIFE—

Poor water quality.

KRRl

The connection between gray infrastructure and green
infrastructure is not enough.

REFEMIRIERBE S

Water system network haven't formed due to the beheaded rivers.

W SKIAIER 2%, BRI B NER

The conflict between historical rivers and traffic is serious.

KRS B ARZ X AR T AT T8

Behavior and Activity Level

TRESRE

Spatial form and activity form do not match.

TR S EAE LA

Waterfront space continuity is weak.

TEIK T EEL S

Poor hydrophilicity, poor accesswblllty

FKME, BEFENEKS

Little view for the leisure water tour course.

RIS KRBV S R A TR FLE

Lack of publlc participation channels.
RDRRBENRE
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2.2.1.2 - Summary of Current Characteristics
HARFFHE D4

TABLE 2.2 Table of Summary of Current Characteristics

IREER LS

Characteristic 1—— Water system and function

FHE1—K S5 ThRER L

Category Current Characteristics
%5 HURFHIE
Unable to meet the needs of contemporary society
AR RI LA E

The water body takes multiple functions.

IKIBEETNREIR S

Characteristic 2—— Water system and ecology landscape

FHE2— K5 LSS

Water body and greening separate seriously.

KESZUDB™E

Water body orginated from gardens.

KIERRES ERKRBY)
The city is surrounded by attractive sceneries of mountains and

rivers.
WIRKGER) B E /%R

Characteristic 3——Water system and traffic system

FHE3—KEBRE

The water system is divided by transportation and has poor
continuity.

S, A E

People couldn't enjoy the sceneries while traveling on the water.

K EZBIERATE

Water system conflicts with traffic system seriously.

USSP SN

Characteristic 4——Water system and history culture

FHE4—KEREX

The sense of history fades gradually.

A ROHIR

Planty of culture possessions have been accumulated in water-
front system.

XUFRETE

Characteristic 5——Water system and activities

FHES— K ST RERD

Public spaces are of poor cuality and low quantity.

DFREE, el
The layout of the waterfront activity space could hardly reflect the
aesthetic characteristics.
ENCER BT RRRE
Some of the waterfront space is not open to the public.
Rk =8 B
Different types of water systems show different iated activity
features.

AR AT A BRBAHE
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2.2.2 - Current Value Evaluation

HLR A BT
First Class Second Class Synthetic Weight Index Level Weight
—R K SENE Ei=U = NE
Water Quailty7K /5 0.318
Water 0.368 Water Quantity/K & 0.417
NG Groundwater#s 7k 0.285
Ecological Value Categoryf 0.059
% Sreen Ratio Of Green Space4®ith= 0.392
“ B 0.510 Corridor WidthERIE 8 0.305
& Degree Of FragmentationfFE 0.124
Ratio Of Water To Green7K£REL 0.120
Creature 0.120 Diversity Z ¥4 0.580
E27) Habitatif St 0.419
Water Quailty X PRekE9E 0.130
Building Facade &5 & 0.130
‘”g;ce 0.490 Building Scale 2SR E 0.155
Space Value Water Front;E/K 5RHE 0.280
= Open Space AR 8] 0.307
18] Style Of Water 4210 0.331
fﬂ Watlirgom 0.282 Gradient Of Water Front 2 &R 0.136
& o Material Of Water FrontF 25445 0.531
) External TransportshE32i@ 0.410
Tram%ga“o” 0.286 Internal TransportAIEb %18 0.427
Water Transport7k 3838 0.161
Accessibility BI3A M 0.220
Involvement&25 & 0.160
Demand Value Us{;cg%e\eds 0.547 Bearing Capacity;&5h&ZH /1 0.280
= RichnessEE M 0.161
K Conveniencef@F| 1% 0.180
7 Sense Of Security R4 % 0.250
& Emotional Needs 0.450 Belonging3/@ &% 0.348
IEREEP PrivacyfAZ 4% 0.140
Sense Of PlaceiFf /& 0.270
History Value [ 2 1& 0.120 HistoryA & 0.120
Industry Water Supply Tl 7k 0.280
S{j@pﬁ'y 0.343 Domestic Water4E5& fK 0.430
Economic Value Agriculture Water 7\l &8 0.318
7z Service 0.288 Store Floodwater& HBHR 0.427
¥ liE5 Purify S LIET 0.573
i) Land Price}f 0.170
f Addition 0.370 Building Density A E 0.340
B0 Collocated FunctionZhaEEZE 0.380
Labor5 &) 0.110
Geographical Feature3thisi43iE 0.384
C“Y'tﬁge 0.580 Historical Memory 21212 0.289
Aesthetic Value Symbolf5 0.237
% Nightscape 0.120 Systematic &% 0.453
2 = IdentificationB]IRFI14 0.550
Ui Optic CenterdlBEE s 0.399
& La”g;jﬂfpe 0.318 Color Matching &5 E 0.240
- Facility Characteristici& 45 0.380
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legend
E1

Aesthetic Value
EZEME

|7l Economic Value

ZFMNE

[ Historical Value
[hsEinE

. Demand Value
BRNE

[l Ecological Value
EBNE

[l space Value
ZEINE

FIG. 2.17 A Map of Current Status Value
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2.2.3 - Slow -Traffic System

KFRAES
Watteerrnssys— River Name ,\C‘;J:]i River Section S;ii
K A5 s AFIE =
North Moatdt3r i 7a] Al North Moatdt3 A Al
s“;?gﬁ;;gha” A2 Six Seas (Shichahai)< & (1+31;5) A2
Guangan Menwai \Streeth?ngding Menwaj Street Section A3
South Moat A3 [~ & INKE-KEIINRHTEE
[Eapiabion] Yongding E’Iir:\{vai Str?gttTonghui Hebei Section A3
KEISIAE- BRI
Six Seas And East Five-East Fourth Ring Section R LR -RIUIFER A4-1
EightARivers Roni%h%i:;iver AL East Fourth Ring-East Third Ring SectionZPUf-ZR = E& A4-2
7 \IKA - East Third Ring-East Second Ring SectionZk =¥f-/R —IFE& A4-3
Nanchang River Kunyuhe-Xizhimen Waijie Street Section & EA-FA I JINAETER A5-1
kA A5 Xizhimen Wai Street - Deshengmen Wai Street Section AE-D
FEE | JIMRE- 1B IR
Lianhua River North Section of Honglian South Road£T 5% F3 B8 LIALE AB-1
ETER A8 South Section of Honglian South Road£T 5% B& LIFI & AB-2
Tongzi Riverf& 578 A7 Tongzi Riverf&F78 A7
Two Corrdors Wenyu River;&##ia] B1 Wenyu River;&1#158] B1
B PIEEB Yongding RiversXE5A B2 Yongding Riversk A B2
College Road-Beijing-Tibet Expressway Section 2 - RS kEE | C1-1
Tuchie;ﬁg:giver C1 Beijing-Tibet Expressway-Anding Section i i= -2 (& B F& c1-2
TW%_F;;SS c ' Anding Road-Jingcheng Expressway SectionZe i B~ R S R L C1-3
Erdao River East Five-East Fourth Ring Section7R LI - 7R IR ES €2-1
—iEn ¢z East Fourth Ring-East Third Ring SectionZFOIf-Z = & C2-2
Kunyu River 2377 C3 Kunyu River 2377 C3
Qing River;&:a] D1 Qing River;&:a] D1
Xiaoyue River - North Five-North Fourth Ring Sectiondt A f -4t OIFE& D2-1
A North Fourth Ring-North Third Ring Sectiondt PR F-JL =IRE& D2-2
East Five Ring-North Fourth Ring SectionZ L IX-3LOIREE D3-1
BeiimFi%er D3 North Fourth Ring-North Third Ring SectiondtFA¥F-1L ZIFER D3-2
North Third Ring-North Second Ring Sectiondt =¥F-3t —IFE& D3-3
Beixiao River Beiwuhuan-Jingcheng Expressway Sectiondt A FF- &S L D4-1
BN o Beijing-Chengdu Expressway-Beiyuan Section RS R-ILF8EKEL | D4-2
) East Five-East Fourth Ring Sectionk L 3F- AR PUIF % D5-1
Br:ﬁ‘ctrzz‘: 0 L‘ﬁggﬁ%*”” 05 East Fourth Ring-East Third Ring Section R F0IF- 7 = IR E& D5-2
S0 o East Third Ring-East Second Ring SectionZR =¥f- /R —IFER D5-3
External Segment of The Western Fifth Ring?8 T IR IMNER D6-1
Yongding River - West Five-West Fourth Ring Section?8 A A -FEPOFF EX D6-2
IKEAS KR West Fourth Ring-West Third Ring Section?g ¥ -78 =IFE& D6-3
West Sanhuan-Kunyu Reach?8 =¥ B X AE& D6-4
Jingmi River 07 North Five Ring-Kunming Lake Sectiondt FIF- E2BAES D7-1
REGIKR Outer Segment of The North Fifth Ringdt IR INER D7-2
Lianhuahe-Nansanhuan SectiontSE7E58-5 = IR E& D8-1
Lia”gf?;giver D8 South Third-South Fourth Ring Sectionfa = Ff-Fal0F & D8-2
Outer Segment of South Fourth Ring@IFIFR MR D8-3
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Water . Code . . Code
Systems River Name Name River Sei:tfllon Name
KE 5 e AFEIE e

Macao River S &7A] D9 Macao River & & 7A] D9

Fengcao River=F &7 D10 Fengcao River=F &7 D10

Xiaolong River/\Az58] on Xiaolong River/\Jz78] on
Br:sg;z: D Xiaotaihou River 012 West of East Fourth RingZREAEF LIFa R D12-1
S5 4D WAEH Dayangfang River /R U3 LU R E& D12-2
Totwghuibei River 013 South Section of East Fourth RingZR EIF LAFEER D13-1
BEITFER The Eastern Section of The Eastern Fifth RingZ L IF LA AR & D13-2

Dayangfang River K575 D14 Dayangfang River K154 D14

C“%ﬁ%ﬂ%ﬂégam 1 Cuihu Wetland ParkZ2 8 A E1

0ld Summer Palace[EBAE E2 0ld Summer Palace[=BAEE E2

Summer PalaceEif1[= E3 Summer Palace il E3

[g;k%ﬁ':;;;gk E4 Olympic Forest Park M IL e M AR E4

Lakes And | Yuyuantan Park B AR E5 Olympic Forest Park BB AR E5

;‘EEF;EXE S'XiegS((ﬁr;&%a)ha') £6 Six Seas (Shichahai)?<i (H5:5) £6

Wenyuhe Park:@ig a1 AR E7 Wenyuhe Park:@#g /a1 Ak E7

Lianhuachi ParkiZE{E AR E8 Lianhuachi ParkiZE{E AR E8

Taoranting Parkf@sA= AR E9 Taoranting ParkB@RA= A E E9

Longtanhu Park e E# AR E10 Longtanhu Park B AR E10

Chaoyang Park#RBAA R EN Chaoyang Park#EBR AR EN

Beijing iir/_;e% Garden E12 Beijing Garden Expo Gardendt R EEE E12

2.2.4 - Ecological Value
£ ME

Water-greenness ratio. The relation and
characteristics between the water body of Beijing
and waterfront green space are analyzed. The
water-greenness ratios of near-water space and
waterfront space in typical river channels are
shown in the right figure.

_u N

FIG.2.18 Xiaotaihou River:East Forth Ring South Road — River
Section in Wuji Road

AR AR E R —— R

FIG.2.20 Chang River:xizhimen North Street — River Section In
The Acoustic Screen Tunnel

KA AR A —RERRER

IKERLL - SHE R B IR R SRk Gt 2 18] BY K 2 e
FHERAT DT, BAEYENE T K == (8] R SR 7K = [B] B9 7K
AN TN EFTTR.

M Wl

FIG.2.19 Kunyu River:Cuiwei Road — River Section in Yuanda Road

BEA M —ImRRE

FIG. 2.21 South Moat:West Second Ring Road — River Section in

Caishikou Street
PR R —— T DR HTER
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Water bodies. According to the measurements
on multiple indicators, the surface water quality
in Beijing can be roughly divided into five types. In
2017, the average groundwater depth in the city
was 24.97m. Affected by water quality and water
volume, the water environment can be classified
into 3 patterns: catchment in shallow mountains,
dry-ups in suburbs, and polluted water in urban.

Greening. The existing green space distribution and
green corridor boundaries of the water systems

in Beijing are shown in the figure. The landscape
patternin the city is greatly influenced by urban
construction and should be reshaped through the
network construction of water system coordinating
the construction of urban water bodies, green
spaces and waterfront spaces.

Lol ¥ T=:

\B\ljmdary of BeijT;f.g. I
‘Ege tre =Y

ERLHRIAR

ES
FIG.2.22 A Map of Water Quality Distribution

KEDHE

Boundary of Beijing Centre
== ERBOHEIA
/ ebreen
-
FIG. 2.24 A Map of Green Space Distribution

N HE
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KK ARIEXS ZTUERBVINE, LR R KK R
RED AR 2017THE, 2T KFEYIER A
24.97mo RIKFURKE R, KB T % L&
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2.2.5 - Space Value
TEME

2.2.5.1-Interface Value Evaluation

FEMNEFN
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FIG. 2.27 Schematic diagram of interface value evaluation
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2.2.5.2 - Shoreline Value Evaluation
FLELNMEITN

Based on value orientation of landscape science,
waterfront shoreline modes in Beijing can be
divided into 15 types. The form of waterfront
shoreline takes shape in long-term development of
the city and water systems with the local, cultural,
and long-term evolving characteristics. Itis a
fragment in the revolution of water system history.
As the symbol of a region and a heritage of history,
the shoreline should possess the characteristics
of attraction, networking, smoothness, walking
friendliness, vitality, etc.

EKFL, BT SMFERNMERM, BT LUEILRTRI
EIKFREAR D N ISR S EKRLTS BINT
KoK B KRR AE, BRI M XM K
T, BAKERAELEERI— R (EAMIZBIAR
SHASERE A, FENABRS| . WEL. R
M PITRFMEIRGE DR,

X1 Concrete Canal X1Y1 Green Buffer
X1FERE Mg X1Y1EBA1RLRM

X1Y2 Sloped Green X1Y3 Sloped Green Flood Protection
Flood Protection Buffer Buffer With Linear Path
XIY2ZE [ 748 X1Y3ZLEF AR L M R 1T

X2 Concrete U Shape Canal X2Y1Green Buffer
X2ERETUALHE X2Y1ZERhir 4R

X2Y6 Green Buffer X3Y4 Natural Waterline
X2Y6 KA LR X3YAZE B AKX

X5 Terrain Formed Canal

XSS Z AR Al

FIG. 2.28 Waterfront Shoreline Modes
EIKFELEE
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Concrete U Shape Canal XAYTZ B SRR
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2.2.5.3 - Traffic Value Evaluation
ZIBEMEEN

Transportation systems of road, rail transit, cruise B BB BB ETEXBRANEET

and slow traffic and their important nodes can R BIREL SIEFUKRSINLEST, IR 58 HEK
be extracted by layer, and then superimposed FIVB LA R B LS S RHIE

and compared with the water systems in Beijing
to obtain traffic accessibility, sightseeing value,
network feature and other characteristics of each
water system, respectively.

Slow Traffic System 1BITR % -

P ;
Greenway Nodes ZRIE T 52 ! ( = e 3 o~ [
Parkway around The City I il AR4RE oy 5 L=
Greenway in Suburban Parks XPEF AFEIF L8 " il e ]
Greenway in Forest Parks FRM A IR LERE p . 1| 5 i L
Landscape Greenway in West Hebei %
FELIKGE .
==== | andscape Greenway in North Hebei -
JLE KB <. -
—— Landscape Greenway In East Hebei -
REkzE A

Cruise Routes TERALRES

@ Cruise Terminals;FERAES Sk - =
Cruise RoutesiFFIR4REE PR o

Subway System RS i

Main Transfer Nodes = E4 3R T1 2 £ I A &
Operation Routes EERLE
Planning Routes Il I & &% - -

Rail Transit System MBRBERS

National Passenger Terminal £ EZiziX4A
Regional Passenger Terminal BKISiZ&iniR4A
High-Speed Railway Line &% #k R £ B
Ordinary Railway Line &3 #kB& 4 %

Road System SEN=EN -

[ ] Overpass Nodes AURTIR
—— Ring Roads 1 E&

FIG. 2.30 Hierarchical Map of Traffic System
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2.2.5.4 - Space Value Evaluation
= EMMETF

The spatial value evaluated by interface, coastline RARE. R4 ENENSGTEN =B NMEN TE
and traffic is shown in the figure below. FfiRo

_——
0 1.5 3 6km

FIG. 2.31 A Map of Space Value Evaluation
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2.2.6 - Demand Value
BRMNE

Based on the relationship between activities and
water systems, water-related activities in the
downtown can be divided into three types: water-
centered regional activities, activities along river
banks, and water activities. In the Beijing urban
areas, the water-centered activities, which are
planar activities in parks, etc., interact the most
with water systems. They have the most diverse
and freest activities types, including sightseeing

, sports, leisure activities . Water-centered linear
activities also have strong interactions with water
systems, but such interactions are significantly
restricted by the space and environment design
along river banks. These activities include sports
and recreations . Water activities relying on water
systems mainly include sightseeing tours along
cruise routes in urban area. However, scenery
along river banks is scarce and simple, which needs
more organizations and optimizations. The activity
content, bearing capacity, and target population of
typical water systems are elaborated as follows.

FIG. 2.32 Distribution map of activities
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2.2.7 - Historical Value

AENE

There are 48 main protected historical districts
in Beijing city centre. By studying the relationship
between these protected sites and historic
water systems as well as spatial distribution
characteristics, the water systems for which the
design needs to mainly consider historical and
cultural elements should be determined.

Through comparison and analysis of the
connections among various types of protected
historic sites and the areas where historical
buildings are concentrated, as well as all protected
historical water systems in the central urban

area of Beijing. Research shows that most of the
historical sites and buildings were built along the
trend of water system, the study of water culture in
the history is vital in terms of inheriting the urban
culture.
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S, UNRESIERPORKEFHERPK
RENEKRAREKMAB OB LA K SBRARIR
ERIRN K R FE M), XK R A EXUNER KB E
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PN L
HRE
. a @ @ Protected Areas of
Beihai . -
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R =1 J4PIB0R] s : i RHREBERIPARX
oy .
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FIG. 2.34 A Map of Historical Value Evaluation
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2.2.8 - Economic Value

KFNE

The economic value of water systems comes

from the value-added benefits of raw water per
unit while being used in economic production and
living areas and the economic value of natural
water resources that are converted by the basic
water conservancy sector into commercial water
resources by means of development and utilization
in order to meet the water demand of economy and
society. By 2020, the total water consumptionin
Beijing will be controlled at 4.3 billion cubic meters,
including 3.1 billion cubic meters of new water and
1.2 billion cubic meters of reclaimed water. The
water consumption control in each administrative
district is shown in the following figure.
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FIAHREFESAKER, BEFLFBEXRA
KR NERKERR, HHm~ERNEFNE,
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FIG. 2.36 A Map of Water Consumption Control in Each Administrative District
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2.2.9 - Aesthetic Value
EEMNE

2.2.9.1- Landscape Value

=N E
Aesthetic value—Landscape value water system, EFNE—SMKRN—MEBINEZSWE
animportant function of which is landscape 1B K EMIAE IRIFH B AR 3= 2 1B RIFE,
design. With unique natural environment and RAERFAMENESRANERER ALFKRD
rich emotional features, the landscape of water KR ET ARSI R 3 AT,

system is a fundamental element to maintain the
ecological system structure of earth landscape.
The waterfront bank space of water systemin
Beijing can be classified into 7 categories according
to the landscape types.

B1Green BufferB1 B2 Sloped Green Flood Protection Buffer
Bl #B& HH B2 MRIR BRI E

B3 Sloped Green Flood Protection Buffer with linear path B4 Natural Flood Protection Buffer
B3 &M ERRHITAIR R i B4 BAARS A

B5 Landscaped Flood Protection Buffer B6 Stepped Flood Protection Buffer
B5 S=NBAHE B6 BB A

E T 1 ==
w § el |L-\_L

B7 Terraced Park Flood Protection Buffer

B7 M R E

s
=

FIG. 2.38 A Map of Water System Landscape
KR EINALETY
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2.2.9.2 - Nightscape Value
R=E

The water bodies have defined the main shape of RIBKEFR, ERHEKXB2ESEE LTI,
waterfront nightscapes in Beijing as belt and the B ARGHEARN SR R FENEKTERE
shapes of some parks and lakes as dot and block. BitiPaR R IR R BEARSR R

The major waterfront nightscapes include those BEKEARS RESIKRERKEMSIKE
of Northern Moat, Xiaolong River, Tonghui River, B RAEIRES AP, giEE IR

Liangshui River, Yongding River, Jingmi Diversion TE, RIEEIFS ARSS5ERS, R TRATE
Canal, Yongding River Diversion Canal, Xiaotaihou RS At E KT ENR S B RFILTE, R
River, etc., among which, nightscapes of the first FEREENILRMEKX RS WML, e EKX
four have relatively sound planning at present SMNMERRERY, tiRE T IEKXKRENZ 2%,
and higher degree of facility maintenance and

citizen engagement, forming relatively complete

nightscape belts. The nightscape planning of other

waterfront areas still needs to be improved so that

a complete nightscape network of waterfront areas

in Beijing will be formed, with both the landscape

value and safety at night in these areas enhanced.

Nightscape of
Xiaotaihou River

RAEATRR

Nightscape .
of Jing-Mi H'ggfﬁapf of Nightscape
diversion orth Moa of Tonghui

River

LR R

Nightscape of ~ canal
Yongding River 223 |/kE

Nightscape of
Liangshui River

Nightscape of
Diversion Canal

KEAR = BE of Yongding River ) RACHR R
. . Nightscape of
%gﬂ%lﬁ@% Xiaolong River
” IR R

FIG. 2.39 A Map of Nightscape Value
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2.2.9.3 - Cultural Value
XANE

Cultural value—Cultural value is embodied in

two aspects, “Water and Function” and "Water

and Symbol”. "Water and Function” contains the
functional regeneration of ancient water system
and the functional integration of modern water
system; “Water and Symbol”includes the courtyard
culture, modern CBD culture, international
diversified culture, exhibition culture and symbols
for sightseeing in Beijing.

Functions of Water
System Now

WWAKFRINEE

Functions of Water
System in Ancient
Times

EXASAE

FIG. 2.40 A Map of Beijing Water System Function Evolution
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2.2.9.4 - Aesthetic Value Evaluation
EFMETEN

Scores are to be given on each indicator level of
each water system and then work out the current
and expected value of each water system according
to its weight. Compare the difference between

the two values to make targeted landscape
improvement with clear objects.

FIG. 2.41 A Map of Aesthetic Value Evaluation
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2.2.10 - Expected Value Evaluation
FRER 2T

TABLE 2.3 Table of Expected Value Evaluation (Excerpt)
FRERMNEIT D R (T53%)

Ecological Space Demand History Economic Aesthetic
Water | prver Water System Segmentation axnE | manE | e | menE | 250 | 23na
Sy??s pEIE KRDEL score|weight|score|weight|scoreweight|score [weight[score| weight [score|weight
KHR DE| WNE | 98| INE | 98| INE | 9| INE | 98| NE | 98| NE
Hucheng .
i Hucheng Riverdt 5] 8.54 | 0.225 | 8.17 |0.286]8.97 [ 0134 | 10 |0.122 (730 | 012 | 9.6 0.113
AutRiRe]
Qing River . A
9 Oinghe Rives3a] 6.95 | 0.225 | 5.13 [0.285| 5.17 [ 0134 | 3 |0.122 |4.95| 002 |3.94 | 0113
p=pill
North Five-North Fourth Ring 6.39 | 0.225 | 6.21 |0.286|5.66 [ 0134 | 3 |0.22 | 41| 012 |4s9| 0113
Xiaoyue River e FIRACLPIIRES
e North Fourth -North Third Ring 6.34 | 0.225 | 6.61 |0.286] 6.17 [ 0134 | 3 |0.122 485 | 012 |5.50] 0.113
AbuEE- 4k = R
East Five -North Fourth Ring 552 | 0.225 | 4.82 |0.286|5.43 [ 0134 | 3 |0.122 [4.98 | 012 |5.43 ] 0.113
A ARIF-JCPOIRES
Bel River North Fourth-North Third Ring 6.73 | 0.225 | 6.15 [0.286 | 6.48 | 0134 | 3 [0.122 |5.43 | 012 |6.27 | 0113
e JEPOER-Jb =IRER
North Third-North Second Ring 6.76 | 0.225 | 6.28 | 0.286 | 6.51 | 0134 | 4 |0.22|5.63| 012 |6.27] 0113
b =3F- L —IRER
College Road-Beijing-Tibet Highway
. 7.48 | 0.225 | 6.27 | 0.286| 9.24 [ 0134 | 8 |0.122 [5.48 | 012 | 7.89 | 0.113
ITucheng Rive Beijing-Tibet Highway-Anding Road
il e s 7.93 | 0.225 | 757 |0.286] 9.02 [ 0134 | 8 |0.122 [6.42 | 012 | 7.53 | 0.113
Anding Road-Jingcheng Highway
patl 7.93 | 0.225 | 7.43 | 0.286] 9.02 [ 0134 | 8 |0.122 [6.42 | 012 | 753 | 0.113
REH SAEER
North Five Ring-Jingcheng Highway 5.13 | 0.225 | 5.01 |0.286|5.02|0.134 | 4 |0122|465| 012 |557| 0113
Beixiao River L RIR-FUREREL
Jb/NA] Beijing-Chengdu Highway-Beiyuan Road
b s 5.42 | 0.225 | 5.65 | 0.286| 5.12 [ 0134 | 4 |0.122 | 4.93| 012 | 557 0.113
East Five-East Fourth Ring 6.23 | 0.225 | 6.03 |0.285|5.97 [ 0.134 | & [0.122| 561 012 |5.94 | 0113
ARIF-ZRIUIRER
.|Liangma Rive East Fourth-East Third Ring
C;?;Jelvra\ il i 7.40 | 0.225 | 7.1 |0.288| 7.01 |0.34 | 7 | 0122|650 0.2 | 707 | 0.3
system East Third-East Second Ring 753 | 0.225 | 7.68 |0.286| 8.21 | 0134 | 7 [0.122 |650| 012 |7.89 | 0.113
st B35 IFE
e East Five-East Fourth Ring 5.79 | 0.225 | 4.93 |0.286 550 | 0134 | 7 [0.122 |5.89 | 012 |5.47 | 0.113
KE B R A PIIRER . . . . . . . . . . .
Tonghui River East Fourth-East Third Ring 8.45 | 0.225 | 8.38 | 0.286| 8.69 [ 0134 | 9 |0.122|7.03 | 012 |8.69]| 0.113
IBEA ZRPOIR-ZR IR ER
Bast Third-East Second Ring 8.76 | 0.225 | 8.25 [0.286| 9.12 | 0134 | 9 [0.122 [722| 012 |98 | 0173
5 I A VA
Nangchang |  Cuangan Menwai - Yongding Menwai Street | | o ooc | ¢ 26 |0 086 | 6.48 | 0134 | 8 | 0.22 |6.42 | 012 | 882 | 0.113
River ‘fkf\j%.ﬁﬁfﬂiil\j%ﬁ.ﬁf% :
i memﬁ;ﬁ;ig@%ﬁﬁggmm“d8A0&ﬂ55m 0.286|6.48 | 0134 | 8 |0122|6.42| 012 682 | 0113
Kunyuhe-Xizhimen Wai Street
Nanchang o e e 8.30 | 0.225 | 8.00 | 0.286|8.36 | 0.134 | 8 0122|719 | 0.2 |8:67| 0113
River@ {38 | Xizhimen Wai Street - Deshengmen Wai Street
sl 7.78 | 0.225 | 7.91 |0.286 | 8.36 | 0134 | 8 [0.122 |6.99| 012 |8.67 | 0.113
Outside the Western Fifth Ring 5.52 | 0.225 | 4.00 |0.286] 2.83 [ 0134 | 3 |0.122 663 | 012 | 276 | 0.113
FERIINER
Yongding Riv- West Five-West Four Rings 5.90|0.225 | 414 |0.286| 2.96 | 0.134 | 3 |0.122|6.69| 0.2 |276 | 0.113
er Diversion PR IR-FEPOIRES i i i | i ) | i i
Canal West Four-West Three Ring 6.31 | 0.225 | 4.50 [0.286| 3.1 {0134 | 3 | 0022 675 | 012 |2.78 | 0.1
KTE RIS 7K R FAMNIR-FE=IFER
West Sanhuan-Kunyu River
g 6.84 | 0.225 | 5.20 | 0.286| 3.33 [ 0134 | 3 |0.122 | 6.82| 012 | 276 | 0.113
. . North Five Ring-Kunming Lake
Jgg%gﬁ( oot B 7.30 | 0.225 | 5.36 | 0.286| 3.41 [ 0134 | 2 |0.22| 706 | 012 | 276 | 0.113
=3 Beyond the North Fifth Ring 8.38]0.225 | 3.70 | 0.288| 0.91 [ 0.134 | 2 [0.122]8.03| 012 |278 | 0.113
o AL AIFINER
Kunyu EE5 Kunyu River B 7.25 | 0.225 | 6.93 | 0.286| 7.94 [ 0134 | 7 |0.122 [6.65 | 012 |5.75 | 0.113
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Water Ecological Space Demand History Economic Aesthetic
s River Water System Segmentation ABXNE | ZENE | BROE | HENE | EFNE | EFNE
ystems bEIES KEDEE score|weight|score|weight[score|weight|score [weight|score| weight [score|weight
KA D WNE | D | NE | 28| INE | 98| INE | 9| NE | 9% | E
Erdao East Five-East Fourth RingZ< B3~ AR PUERER | 5.20 | 0.225 | 4.91 |0.2686| 4.89 | 0134 | 5 |0.122] 531 | 0.12 [5.64 | 0.113
=& East Fourth-East Third Ring < P0¥R-% = 3FE8 | 7.38 | 0.225 | 7.00 |0.286 | 710 | 0134 | & [0.122] 6.6 | 012 |7.46 | 0.113
Lianhua River-South Sanhuan 5.95 | 0.225 | 5.92 |0.286| 557 | 0134 | 5 |0.122|5.67| 0.12 | 459 | 0.173
o EA -G %] 02251597 |0-286| 557 | 0 122]567] 012 4591 0
Hengsnu South Three-South Four Rings 5.70 | 0.225 | 5.35 | 0.286 | 5.02 | 0134 | 4 |0.122|4.87| 0.2 |3.86 | 0.173
Rk FI=If- IR ER 7019225555 10266) 502 | O 12| 46T) 02 15581 0
Chaobai Outside the South Fourth RingRIIUIR5NE | 5.64 | 0.225 | 4.89 [0.286 | 4.25 [ 0.134 | 4 |0.122 | 83| 012 | 321 013
RIVver | huaRiver |North of Honglian South Road£TE R8s LUILER | 6.97 | 0.225 | 7.68 |0.286| 7.88 | 0.134 | 8 |0.122|6.29 | 012 |6.32 | 0113
system o
T A |South of Honglian South Road T RIER LURIER| 6.93 | 0.225 | 7.35 | 0.286 | 6.88 | 0134 | 8 |0.122|5.76 | 0.12 | 581 | 0.113
IKAR
o O Macao River &3] 6.16 | 0.225 [ 6.04 [0.285 [ 5.50 [ 0.134 | 3 |0.122|5.68| 012 |4.33] 0.3
Fengcao£&5 Fengcao River==&558] 3.20 | 0.225 | 3.15 [0.286 | 2.34 [ 0.134 | 3 |0.122|4.27| 012 |2.52| 0.3
Xiaolong /}\1252] Xiaolong River/}\/258] 5.60 | 0.225 | 5.47 [0.285 | 5.39 [ 0.134 | 3 |0.122| 502 | 012 | 434 | 0.3
Tongzi 50 Tongzi River A 8.73 | 0.225 | 7.42 | 0.286| 9.03 | 0134 | 10 |0.122| 764 | 0.12 | 956 | 0.113
Wangging River . ey
i Wangging RiverZ257 6.26 | 0.225 | 5.95 [0.286 | 6.05 [ 0.134 | 4 |0.122|6.02| 012 | 714 | 0.1
Ee
Xiaotaihou River North of East Fourth RingZ=PA¥F LAALE& 5.91|0.225|6.27 [0.286| 6.84 [ 0.134 | 5 [0.122|5.16 | 0.12 |4.33| 0.113
North | RAEH South of East Fourth Ring /RPSFRLIZE: | 5.24 | 0.225 | 5.33 [0.286 | 5.36 [ 0.134 | 4 |0.122|450| 012 |4.09| 0.3
Canal
System | 10N9NUINOrth | \west of the Eastern Fifth RingZRAFFIAFGER | 5.87 | 0.225 | 5.62 [0.286| 7.96 [ 0.134 | 8 |0.122[5.94| 012 | 464 | 0.13
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1!:;-5;[ EELFE East of the East Fifth Ring /R AFFLIZRER | 6.73 [ 0.225|6.08 | 0.286| 6.74 [ 0.134 | 4 |0.122|6.29| 012 | 3.77 | 0.113
IKZR
Dayang Ri .
ajy:gﬁ';er Dayang River k3457 5.36 | 0.225 | 4.66 |0.286| 4.76 | 0.134 | 3 [0.a22|452| 042 | 401|013
;
Cui lake 223452 Cui Lake EHIEHAR 8.38 | 0.225 | 5.30 [0.286 | 5.62 [ 0.134 | 7 |0.122|6.94| 012 | 401 013
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oo ”e 0ld Summer Palace BB 7.36 | 0.225 | 5.58 | 0.286| 6.37 | 0.134 | 10 |0.122|5.29| 0.2 |5.76 | 0.113
aace! !!7‘5
Summer Palace
. Summer Palace i1 8.10 | 0.225 | 6.43 | 0.286 | 6.98 | 0.134 | 10 [0.122|5.72 | 012 |6.03 | 0.113
AL el
Olympic Park . ) =
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[Tl
Yut Park ]
u£;y‘l:,lr Yutanyuan ParkEHEAR 7.37 | 0.225 | 6.76 |0.286 | 6.95 | 0.134 | 7 [0.a22| 6.21| 0.2 |5.88| 0113
VYA
Six Seas7Nig Six Seas7 /& (H#178) 7.04 | 0.225(8.03[0.286|9.30 [ 0.134| 9 [0.122|6.51| 012 |6.71 | 0.113
WenyuPark .
Lakes & E;ﬂyﬂug Wenyu Park 21 AR 7.26 | 0.225 | 4.03 |0.286| 4.78 | 0134 | 4 [0.122|5.84| 012 |2.33| 013
Park: sm 1Al 7Tl
N E\W/S\ Lianhua Park X U
wan| Lianhua ParkE et AR 6.43 | 0.225 | 6.16 |0.286| 5.87 [ 0.134 | 8 |0.122|5.54| 012 | 479 | 0.1
;
Taoran Park .
B;Zf;,;é Taoran ParkigZAS= AR 7.87 [ 0225 | 8.63 |0.286 [ 9.25 | 0134 | 9 |0.122|684| 0.2 |669] 0113
Longtan Park
;”i;;,\ Longtan Park 2 23/ 755 | 0.225 | 8.64 | 0.286| 8.91 | 0134 | 7 |0.122|6.53| 042 |6.77 | 0113
Yoy AN v
ch Park
;;é;??ar Chaoyang ParkEBBEAE 707 | 0.225| 7.64 |0.286| 7.97 | 0134 | 5 [0.122|6.37| 042 |5.70| 0113
YN
Yongding River
Leistre forest Yongding River Leisure Forest Park 8.04 | 0.225 | 5.48 [0.286| 6.35 [ 0.134 | 4 |0.122|4.95| 012 | 439 0.13
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Scores on the ecological value, spatial value, B FRDIUT B, A958Rt RERKA

demand value, historical value, economic value ETNE. ZENE BRNE FHENEEFN
and aesthetic value of each water system in B EZEFNENEDE T B IMAIERNER LR
Beijing can be obtained respectively by calculating ~ AJBHEKARZEEERE 2L, HBLLRATEH
and comparing the above items. A horizontal FRKREER D RERIFFIE.

comparison of the data would reveal aspects

of each water system that need to be further
improved; while a vertical comparison can
reflect the layered type of hierarchical protection
characteristics of Beijing water systems.

D7-1 ;N

0 15 3 6km =
legend
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Aesthetic Value
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Historical Value
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FIG. 2.42 A Map of Current Status Value

TS M EITFHE

Waterfront Analysis and Design
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2.5 -Design

2.3-1%

2.3.1-Ecological Value Strategy
EEMERE

Flexible Ecological Strategy - Case: Sanlihe Greenway Design in Qian’an

M SERES - = TR =BNGZEIRIT

Flexible ecological corridors are built, the ISR NESEE, BUEAEIFARKER,
existing cement canals of the river channels EFKENFDREES T, UEESIHAK R
are abandoned, and ecological wetlands are SREMMENRKER, SISLHENTEEY
built on the banks of the main waterways to 1S Ho
control floods, as well as dredge and manage the
rainwater runoff in the city, which create diverse - BRI
wildlife habitat. - EZERFHESVEL

- RE2FEEN

-"Sponge City” Design
-Consider Seasonal Landscape Changes
-Maintain All-season Vitality

Material Ecological Strategy - Case: Puyang River Ecological Corridor Design in Jinhua

MRS - 6] SEHTESEE R IT

The case uses a low-intervention landscape ROIRBR/NENNEFT IS MRS, RARER
strategy with minimal input to maximize the REZ THEW, HEESEE RN BRIE R R AR RKE

preservation of native vegetation. Consideringthe — FMR2H, MBAHAZXSEMNANFEZEA TSN
corridor surrounding land use and the analysis of Toeb BN BIAE A,
future usage, the acupuncture-type landscape

intervention technique is used to subtly integrate — AR TERR
the artificial landscape into the nature. - KA
- FEFMBERAEN

-Plant Low-maintenance Vegetation
-Adopt Sustainable Paving
-Utilize Natural Landscape Rationally

Design
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Biodiversity Strategy - Case: Ningbo Ecological Corridor Design

EMS IR - =0 TIRESERIZT

The use of alarge number of native vegetation AEFERALEW, TESEBERESESHK
and rebuilding of diverse vegetation communities HIIEREER, 5|45+ BVEF 4 s e Ol /R 7k 4%
within the full scale of the corridor attract native A BE AN T TR MK RS R, R AR

wildlife to return to the territory. The riverside T SRR RN RS,
buffer zone cleans up the pollutants in canals and
rainwater runoffs, as well as forms diverse habitats - EREAFIKE
and species communities. - &R N%AE
- EYRERZEN

-Improve River Water Quality
-Create a Riverside Buffer Zone
-Diversify Plant Communities

Waterfront Analysis and Design

R 5%t



Diagrams of Ecological Value Strategy

EEMERBEET

FIG. 2.43 Flexible Ecological Strategy

M
(a)Install the rainwater collection system and use permeable. (b) Enhance the viewing experience by varying the effects of plant and
space in different seasons. (c) Adapt to seasonal changes by micro-topography and building shading space.

%Ja) REMKBERSGMEBESEK (b) BERRZETEYZ (o) BB, BEER =), BN ET

FIG. 2.44 Material Ecological Strategy

MR E SR

(a)Mainly based on the native plants with low-maintenance demands, and multi-level ecological plant configuration is adopted. (b) The
main paving material is composed of concrete and brick. The plain soil is partially used.(c)Take advantage of local water bodies and whole
stones to simulate the state of nature.

;a) DURAESR B REVEY A £, BoB 2 RREVESIHEEY, B '\QE#‘EEZ!K( ) S LUR B+ SN EEM
£, BERRAR L () DU F AAAIKAFE R, BINBE AR,

FIG. 2.45 Biodiversity Scheme

EY SR
(a) Clean up the pollutants in river channels and rainwater runoffs.(b) Gentle river bank for planting is used to replace the vertical
impermeable river bank.(c) Construct a diverse range of native vel%etatlon communities .

%ngém BURRKERPBSEY) (b) LFEMEAFRAEETEIURE () RS KN ALE
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2.3.2 - Space Evaluation Strategy
= BB R

Shoreline - Case:Chicago River Walk Design
R - =0 ZmEEEAS iRt

The promenade is regarded as a relatively
independent space system—a series of new
functional connections with the water system
through its own morphological changes.

-Waterborne Platform along the Artificial Shorelines

-Artificial Shorelines are Combined with Natural
Shorelines

B EAANERINTERGE—EBI B IS
AVEE L, TR — B S K RAEER 2T ThAEE Ro

- ANIREFKER
- NIR&S5BERAFREMEES

Interface - Case: Urban Design of Suzhou River in Shanghai

SRE - =0 BN

The recreational river bank and special water-
facing urban interface elevate the regional vitality

afterintegrated development, making Suzhou River

a brand new urban cultural watershed.

-High-density development of commercial office
area improves the land value.

-Make park nodes and create rhythmic spatial order.

-Integrity protection of the interface of historic
uilding blocks.

dEa LG, KA FENF SRS R EiE
ﬂ?ﬁﬁ[é?‘], FEFMNA B 2 HTBIER T S X 15

- Blha nggﬁﬂi,%ﬁi’@iﬂﬁﬁ
- TERETS, BREM= R
- hEEF L’ﬁﬁf[??ﬁﬁ’]*”’\i{ﬁ%

Transportation - Case: Qinjiang Old River Channel and Wetland Cultural Park

R - = FIEAEEMX AR

By the design techniques of restoring ecological
diversity for rivers, natural flowing place and
gathering space are created to achieve the effect
of organic integration of urban wetland ecological
protection, urban leisure and other functions.

-Provide local transport to increase water activities.

-Create waterfront commercial pedestrian street
to enhance regional vitality.

Waterfront Analysis and Design

R 5%t

BT MEAEESSHMENILITT T, e BAR
M)A MR RPN, REIRTEMESRIP XK
I AT IRNEF IR B NS SRR,

- BEhREK EITE, BNk 5EE)
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Diagrams of Space Evaluation Strategy
T MERIRER

a b

FIG. 2.46 Shoreline

Rtk

(a) The bank line of concave and convex type has the characteristics of variation and fluctuation and can carry out a variety of water
loving activities.(b) Curvilinear shoreline has the characteristics of streamlining and can keep the water flowing naturally. (c) The natural
shoreline is suitable for the areas with higher requirements for ecological protection. (d) Concave and convex shoreline is suitable for
concentrated areas of water loving space in Beijing.

ga) MOXFEARB T SRR R, B TLU-T-)E;%EF%KSE}}J( ) Eiﬁ‘ti—%ﬁﬁi i*”ﬁ’]ﬁ&, ﬂ%{%
éé{;ﬁgﬂﬁﬁ,mm%( o) BANFLAE S TWESKRIFERRSHHE (d )H&‘bﬁi :ljt/?\%7k

28

a b

FIG. 2.47 Interface

S

(a)Hybrid development mode of commerce and residence creates a continuous riverside interface.(b)Protect the integrity of the
interfaces of historic building blocks. (c) High-density development of commercial office area improves the land value.(d) Add ground
floor business, which is suitable for waterfront point type high-rise section.

() BEREENFRIEL, g‘*i%ésiﬂ’];ﬁﬂ??ﬁ( )1%TF'J_E AFZREXHTERE (O BLDIRKEE
EF &, RAHRNE () BERES L, Ba TR KA B,

Q
o
o
Q.

FIG. 2.48 Transportation

(a)Combine landside space with pedestrian street to provide diverse activity space.(b)Combine landside space with public transport
station to improve the accessibility of riverside area.(c) Provide water transportation to increase the connections between two sides of
the river(d)Waterfront pedestrian street is suitable for Beijing riverside commercial section.

a) p&EMmI== ﬁﬁl kf#%’f—*ﬁﬂ’]zﬁﬂbiﬁﬁ( )EE{U'U”\HFA/EEXL%JEWE IR R Y ALA
% (c )12§7}<J: ﬂﬂnx)mﬁl_ﬁ%?( )»Jkﬁfﬂib ST IR AR HIES
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2.3.3 - Demand Value Strategy
FRMEZRDR

Waterfront Activity Strategy - Case: Chicago Riverwalk Design

RIKGEBHERES - = ZMENR A EIRIT

As a brand-new integrated trail system, Chicago
Riverwalk provides an uninterrupted walking
experience for park visitors. Due to the different
functions and forms of various types of space, it
can offer diversified riverside experiences, from
catering, recreation, large-scale public events, to
activities close to water, such as rowing project.

-Create Stepped Space for Stay
-Set Out-extended Platforms
-Enrich Waterfront Leisure Facilities

EREMNEETERYS, ZPEATENREE
R BRI ST ALK, R EZRNAEES Y
B, eI LR EMEIRER AR R RIER)
B RIBE S F KRB SRR,

- EEMHIUEETIE
- REIMETFE
- FERKKNILHE

Accessibility Strategy - Case: Minneapolis Waterfront Greenway Design

PIIAMESREE - S B R PR AIENREKEGEIR T

The city’s waterfront greenway horizontally extends
the dendritic ecological infrastructure further to
connect surrounding residential and commercial
areas. People can obviously feel the presence of
waterfront space while heading to the greenway.
The waterfront accessibility is improved through
the active extension of greenway space.

-Perfect the Slow Mobility System
-Actively Extend the Greenway
-Open up the Corridor for the Sight

W RAKERE RN EOR ESEIL A — P 1A
AR, SE IR AR B XA B L X ABFTERTTEIRK
EREIET, AR LB B RN EIER G IR
BFTE. BB TR E= AN, 5 T
K= (8] RLE M

- TEEITRR
- EohiEffsiE
- B EsE

Place Sense Strategy - Case: Landscape Renovation of Cheonggyecheon in Seoul

PR ERES - =) BIOER) IRMBE

The case positioned the theme of “culture + city” to
create a feature of city and nature integration, and
reshape the cultural space along urban riverside,
aiming to completely change the city's appearance,
build riverside urban culture, and provide a
historical and cultural place for citizens.

-Enhance the Identifiability of Place
-Enhance the Regional Sense of Place
-Enhance the Historical Sense of Place

Waterfront Analysis and Design

R 5%t

PUSTE+H TR R ER, 1S 5 B ARG
&, BRI T8, R ESR, 17
SR, A REHD 2 X7,

- 1ESRIPFMIRAIME
- IESRIFPIIEE
- ERIFPRIHLR



Diagrams of Demand Value Strategy

BRNMEREET

FIG. 2.49 Waterfront Activity Strategy

RGBT ERES

(a) The sculptural steps provide a walking connection for people to reach the riverside.(b) The new waterfront edge creates a continuous
sensory experience that leads to the river.(c) The open-air seats allow people to rest and enjoy the space sights of river.

() BEZBABBNEE 19 MIZLARLRIR M T 178 AR (b) 2HTBVRAIDE OIS HiB R R E SR E A5 (c)
BRER P A TREH M E AR L= EI= .

a b

FIG. 2.50 Accessibility Strategy

LA SRR

(a) Closely connect to the city to minimize the interference to the city’s traffic.(b) Easily dock with the surrounding city plots to improve
convenient accessibility for citizens.(c) Reduce obstructions on the line of sight to attract the maximum crowd.

(aﬁ S REARE, FIMmH O E OB T AR/ (b) SEBEHHIRT @31, R/ ABHTHE
FINE () D& LRIFERR, RAIRERSI AR

FIG. 2.51 Place Sense Strategy

PR B
(a) Further interpret urban culture and spirit by creating the place sense of landmark space.(b) Express and continue the local urban spirit
through the landscape design.(c) Present the important historical fragments of the city by means of different landscapes.

(a) B EIEHIAT == [BIAYIZ PR — D2 B D X AL S ¥51 (b) B [ ITBI T EX Ssthi k0 LL
TIAGHES (o) W EERH LA BRUTRRNSMFEHITRA.
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2.3.4 - Historical Value Strategy
RN ESREE

Case: The Historical Protection and Utilization of the Waterfront Area in Wuhu Ancient City

) FEEKK A BRI A

The major feature is to abstract different types of B F B S RIGAE RN RS SR, 7
typical cultural characteristics. The water systemis  FI7KRMEHMAIAEXIZIZ, LXRBEMFAE
used to recall the history memories of the ancient 3Bk, RN &L, HFSIMAE =L EEMENE

city, so as to revive historical urban context, 58
integrate characteristic industry and coordinate
with modern production and life. - KRAELETF NS
- BREHXHEREFNTEERF
-Fragmentation distribution of historical sites - TEIEEE, SN ETERRS

-Integrity protection of
historical sites in building blocks
-Adjust the space to meet the needs of modern life

Case: The Historical Protection and Utilization of the Waterfront Area in Liverpool Ancient City

eI 1Y by R S i )

The preservation and utilization take the modes of  FI¥IEE/K X BT SR RIPF B RN B IHK A EUT‘T

market investment and government supervision. BRERES, AABE D IHITRIP S, s/ EE 3
The contractor carries out protection and renewal  ASUEKEX SHAOLRERR, U KRITE /I\iﬁ,EFEE'J
in phases, emphasizing the relationship between AR RN o
the historical waterfront area and downtown in the
city, and its catalyst effect on the whole city. - MIBAITREMT

BHES, SINAH L‘Iﬁ
-Sort out the pedestrian flow lines and nodes. — XIERRHRREX PR NFHI TR

-Build public buildings to improve vitality.
-Set boundaries to protect historical buildings.

Case: The Historical Protection and Utilization of the Waterfront Area in Fuzhou Ancient City

) BINEK K L2 RIPF A

Pay full attentions to the role of community and the  @MIEXKXHEFRIFF BERE X MIFERERIR
extensive popularization of science activities, and IPFEREHIRT, ZO BN XERMIRRE &)
explore new values while protecting urban context,  BURNE X, TERIPXBKANT 20 & IEFTRVNE.

under the premise of protecting and developing the

historical and cultural environment. - TEAE, BRMARNEEFK
- ERFHEEIERLRRINEE
-Adjust the space to meet the needs of modern life. - ESRAXASBRFNTZEMERP

- Popularize the concepts and

functions of history museums.

-The integrity protection of historical sites in
building blocks.

Waterfront Analysis and Design

R 5%t



Diagrams of Historical Value Strategy

RN ERBER

FIG. 2.52 Wuhu Case

ERES

(a) Remain the historical sites and combine with new sites to show the replacement and continuation of urban context .(b) Keep regional
characteristics while enhancing the vitality of blocks.(c) Protect the spirit of the place in order to highlight the culture and preserve the
living atmosphere of blocks.(d) Applicable to the historical sections of the waterfront space, where architectures are concentrated.

ga) [ISRREIETE, FIBHIG, RN BKAI B S5 IEL (b) fREB U YRR IE J&ﬁ][éﬁj( ) RIFIZHFTE
PEEMLEXWSE, HREHXEEAR(D) EFTEKTEERAGERETRL £,

& E ﬁ#:"ﬁr
- g g

L E
o . = >
a b c d
FIG. 2.53 Liverpool Case
Ik ES Y

(a) Use unoccupied lands in corners to develop public space, create catalysts and guarantee residential services.(b) Make regulations
and delimit protected areas and surrounding buffer zones.(c) Strengthen the protection and utilization design of the overall shoreline,
renovate and invest on business districts to enhance vitality.(d) Applicable to the junction areas between the historical sections of
waterfront space and built-up areas .

(@) AL A=A RAHTE, ﬁJﬁm&E#{%ﬁEEEEEQ(b) BE A, XIJ;ET%?FDY%DHL%EFE( ) o
%@E@géﬁﬂ?ﬁ%}ﬂ%dﬁﬁmﬁ KRBT S XIEHE(d )iﬁﬁﬁ%ﬁﬂ@@l‘ FSEEHIER 5 Bt B XY
RFRMES

FIG. 2.54 Fuzhou Case

=N ESY]

(a) Take appropriate open measures in historical protection building blocks to achieve integrated preservation.(b) Popularize the science
education about historical urban context and build related facilities and places.(c) Enhance public participation and strengthen residents’
understanding and protection awareness of the culture in historical building blocks.(d) Applicable to the compound sections of historical
building blocks of the waterfront space in Beijing and existing residential blocks.

(%) BRI, 1TH EET%?FL&T*EE%H)ZE%E’JFE%&E% ) ERFEEBHIREAE, (EEEX IS
F jc) BRBARSS, 18 ERNHEHKX XN THEMFFRIR() EAFIREKT EﬂJ_EELIﬁﬁIIZﬂ]
E)nu\th'ffTiIE/tb (=] E’Ji’(ﬂﬁm
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2.3.5 - Economic Value Strategy
LM ESREE

Land Use Strategy - Case: Riverside Landscape Belt Planning of Hedong New District in Suining

T FISREE - S EX TR AR R IR K

By means of business integration, culture BEREE A A EESH AR, %ITE
inheritance and ecological regression, and by N RARNSKEERNEZIIEE ST, K8
designing a complex urban with multiple functions,  BEHRR. ESEK. B E R FEREE LI
such as experience space and tourism, the 8Eo
planning has set up sports and leisure, ecological
experience, fashion business, green theme and - BB —EL
other functions in the waterfront space. - RHTEEE S

- PR ZEL

-Layout Integration of Land Use
-Function Compound of Land Use
-Form Diversification of Land Use

Business Development Strategy - Case: Riverside Reconstruction Design of Clarke Quay in Singapore

P FF A RS - S= RTINS e BS Sk BNE

The commercial development along the river EANE T AFTAFA T KERRNE, E0
makes full use of the advantages of waterfront FEIE, MAENE&NE L INEE, 5 XIgHER,
resources, increases the characteristic types of HRAMAOSINEAONKRNREERSE R, KK
business, integrates more complex commercial T B BV,

functions, and fuses with the regions to meet the

leisure and entertainment needs of the native - TEFKE L =E

and non-native population, and become a tourist - 5INEF&IS

destination. - BIEMSEL=E

-Create Hydrophilic Business Space
-Introduce Characteristic Business
-Reasonably Divide the Business Space

Catalyst Effect Strategy - Case: Waterfront City Design of New District in the North of Chongging
BRI XU LY ERBK - S BRI COR KIS Mg it

By planning service catalyst projects such as BRILEHKORKIZGITBIRYERAEE. RS
commerce, hotels, exhibitions, etc., the function RS ALEIN S, LR E T HIX B THEEER BRI, 5|\
agglomeration effect of the riverside area is SR B W ThEE S /AL P L LS R K
formed; create waterfront vitality through &0
introducing the functions of small and medium-
sized industries and characteristic industries. - FANRSIhERARE

- BB EALE
-Inject Service Function Catalyst - ARFITTEAE

-Match and Balance Diverse Catalysts
-Organize Walking Space Catalyst

Waterfront Analysis and Design
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Diagrams of Economic Value Strategy

ZFNEREET

FIG. 2.55 Land Use Strategy

TR AR

(a) Considering the functional continuity of urban land use, the open space and the urban construction land should be integrated as a
whole.(b) Create a multi-function compound waterfront area mainly for public activities to enhance the appeal of waterfront area.(c) Land
use is combined with the development and utilization of natural water body resources for three-dimensional development.

a) B FSYTH FINRERSELAR L, (7T MBI ER D AT 2218 AP 9 — /\Wﬁi# ) ITERIEN TSI
BEE & ALROKIX, BB KX IR S| 77 (0) +30F A 5 KA IRZURINF &I RABLS &, M T IR & o

FIG. 2.56 Business Development Strategy

[ENZaF -2

(a) Change the limitation of inaccessible water, and create the hydrophilic and open-style space for recreation and dining.(b) Diversify
the types of business, so that experiential consumption and targeted consumption take dominant.(c) Different types of business

are assigned to different lands according to their economic values, thus achieve effective complementarity of various commercial

(a )EKEA|37J<7T'$7}<E’J)%I3E, S F KR TR 3%2? &)(b ):i“DDlL,_iEaFF AU SN BREH

FAEER(o) KIEHIREFNEDECA RS, KIS ZRIERE

FIG. 2.57 Catalyst Effect Strategy

RRIE XU LY BB

(a) Increase public facilities, expand consumption space, and boost function transformation of waterfront areas.(b) Match and arrange in

balance and implement diversified catalyst projects in space.(c) Open up and expand the open space connections in vertical waterfront

shoreline to enhance economic value.

ga) IR ETS T, R BT, Hﬂ%&,,J}dthZIjJﬁE%*”(b F=e) LR RRE, RiEZ TR
FIE () ?FE%E%EE;@M—%&E’JFFE& SBIEK R, MIIRAE5 M E.
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2.3.6 - Aesthetic Value Strategy
EFNERK

City Colour Design Strategy-Case: The urban design of Hangzhou section of the Grand Canal

T BRI T RS -2 RAUS AN SR T gt

Considerations of architectural color are
particularly important for the aesthetic value. The
Case uses the main color zoning, functional color
positioning, and the logo color system design

for the urban architectural color design of the
waterfront area, so that the overall architectural
color of the waterfront urban area including the
historical sections is more catalytic.

-Master color planning for different functional area.
-Continuous urban color planning along the river.
-Orientation of urban color harmony.

BREXTENEEEEZFNEXRNPLHIEE,
ERXBE RN E IR HITERRI K HE
e BEEMIRITTRBEARETE, 8850
EXERENEKXBERABRESMIENR,

- BN KETREEEGAL
- AR TES MR R
- BHeXENEH

Public Facility Design Strategy-Case:The urban design of the Darwin Waterfront in Australia

REILHEIRIT RS- TR CRAFIARSGRK K IR

When designing the service facility system of
public space in waterfront area, the combination
of function and aesthetic system should be
considered. This case combines with the
surrounding environment and carries on the urban
cultural characteristics, which raises its aesthetic
value while ensuring the service quality.

-Reasonable layout and artistic design of facilities.
-Cultural elements are integrated into the design of
signage system.

ANHETEPARS KB ERIZITN S EEIESEF
HRENETBE 5 AR S AR X
BEFR, ERIRSRENRNEAZFNE,

- KRBRBHITEEMBS 2N
- S ERIZITRE X TR

Night Lighting Strategy-Case:The urban design of the Jinji Lake waterfront in Suzhou

R = FREAERER- 2B 73N ISR K K i1t

The design of night landscape lighting reflects the
aesthetic needs for time and space changes in
urban waterfront area. The night scene design in
this case is based on the construction logic of dot,
line & surface, which enhances the sequence sense
while satisfying illumination function and highlights
the effect of night scene in nodes.

-Emphasize the sense of sequence of
the light source on road and shoreline.
-Highlight urban culture and living atmosphere.

Waterfront Analysis and Design

R 5%t

RRERBARNIZIHAIL 7 I Bk XS = LAY ER 52
FERARKITET REEISEEE, T MR
THRERY AR EIESR P HIR, RHTTRE SRR

- BFERSFANICRFET
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Diagrams of Aesthetic Value Strategy

EFMEREET

FIG. 2.58 City Colour Design Strategy
W BEFIGITERES
(a) Define the orientation of overall waterfront color and shape memorable city intentions.(b) Differentiate the relationships between
different functional regions to achieve overall coordination.(c) Consider the visual impact of different water surface widths on the color of
waterfront architectural complex.(d) Reasonable partition the color design to highlight the identifiability of the area.
() B AR BT, SIS PRI BT A (b) KO REDRIRN MW BER, KB () 2
E\T\Iﬁ7kﬁﬁ§iﬁ;§7k§$hﬁ¥@%;@§E’\J%;Ul‘u](d) SIEHTEEMINIZITH DX, L BIEEX A e]iR 5]
|

o

FIG. 2.59 Public Facility Design Strategy

NHIGHEIZITEREE

(a) The humanized design of the rest facilities makes them parts of the waterfront landscape.(b) Layout & shape design of the sanitation
facilities are in harmony with the surroundings.(c) Design a signage system that integrates the historical and cultural elements of the city
and indicates clear and definite information.(d) Set different commercial service facilities according to different types of public space
and people flow.

sfa) IHRBIRMEEIT AE IR TEEZE)Z?Q‘J@R%YJ‘EE’\J—%Bﬁgb) DPERENTRESERIRIT S FNITE

BiD¥E () It B A SE X TR 5 B FRX BT BRHAAY

REIY ] TSARRRIR R (d) IRIBRERE AHETEFIA
mERENER ARSI,

FIG. 2.80 Night Lighting Strategy

R=IREARER

(a)Night lighting humanized design is based on urban climate characteristics and seasonal changes.(b) Combine with the green
landscape of the urban waterfront to create different style night view of the city.(c) Be designed in combination with roads and
shorelines, so as to make the night view diversified partially.(d) Integrate various characteristics of water bodies to enhance the artistry
of the scape lighting design.

(a) EERIMH SRS R SFE NN, #1T AMURRRAR (b) SlHEKKEBES ML S, EiNE

MISIHHIR R () 5K FASFETRIT, REHREFEZIF(d) EEKERESME
TR ZAR M,

4, 1R R R IREFIR

Design

%

153



154

2.3.7- Node Design
s
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FIG. 2.81 Base Situation g
R &
Description of design: Located at the confluence &I R R AL o A S B A HIAR \‘Ek, AR
of Yongding River and Kunyu River, the site now B—RERIRIE, BFE R AT T2 IEAEIXFR
has a cruise ship hotel with few tourists. By RHIEDS. =EL %—7—%%@%5& BIREBEE
making full use of the value strategies for ecology,  EBIN=E], HRATH I ITEEEES TR, IINE
space, aesthetics, etc. mentioned above, the GETHZS BB,

design aims to make the waterfront activity space
more interesting by reserving the main building
space and connecting the nodes through skywalk
comdors
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FIG.2.62 Plan
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Walking Node
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Water-loving Activity Interface

TTTT RKERIARE

___________ Waterfront Pedestrian Interface
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Z=HPTREA
Street Landscape Interface
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Citizen Square Recreation Area
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Riverside Waterfront Activity Area
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Green Plant Landscape Area
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Functional Division= g
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i
Spatial Structm;eDai‘ -
TIREMIGIT

serve the main building space and make full use of the gray space
ound the buildings

------- i eessnenend Ren B EIESIE), 750K FIRGURRZE
- Expa een space, adopt a decentralized layout, and combine with squares and waterfront nodes
LRSS, HHAE, STHMEATSENES

Oi Increase the area and continuity of waterfront activity space around the planning design axis, and connect the
nodes through facilities such as skywalk corridors
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FIG. 2.63 Overall Spatial Structure
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FIG. 2.84 Local Node Perspective
BB B
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FIG. 2.65 Function Bank Analysis
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FIG.2.66 Local Node Perspective
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FIG. 2.87 Activity Planning for Functional Zone

Thee R AN

Transform the internal space of the
base into a citizen square which
attracts people to the riverside
while also serves as a pedestrian
node for both banks of the river
crossing.

REEMBINER =Bl R
1, |5 | MIRIERNE, BT E
RER X OAMERI TR
S G

Entertainment The waterfront activity space is the

focus of urban design, and it should
be transformed in a way that improves
traffic continuity and diversity of
waterfront activities.

SEACER T BUF AR TIZITIVE
=, B BRI IR IS BE
SERLENCEM ST A E.

Introduce a core green landscape
designin the base, reach for the
green landscape of the surrounding
waterfront, and create an ecological
environment that encourages public
participation.
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Walking nodes are built with anti-corrosive wood FITTHREA %FKE&EEMHWE, Higit &
and stone materials. The design idea focuses more ~ BZRET I KF1T |ET|E’JJuF§) LT NBEENIET
on expanding the width of pedestrian space and ENEKF TR AT ERRT, FERBMNER
providing more comfortable waterfront walkingand  AZfRIYER, LUKRIRS | ABEH N EHAI B AT,

rest experience. At the same time, they can also

accommodate crowds and absorb them into the

base.
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FIG. 2.68 Walking Node Analysis
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Node 2
A2

FIG.2.70 Base Area

EX AL

Description of design: The area of Gaobeidian
Industrial Park on both sides of the Beijing part
of Tonghui River is selected for the design. With
reference to the surrounding urban environment,
the design aims to provide the surrounding
community residents and students with water
loving space and the places for daily exercise and

cultural leisure with an area of 1400 square meters.
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FIG. 2.71 Base Situation
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People activities in the south bank are more clearly partitioned. A.Improve and enhance the public green space, set up cultural

Activities in the north bank are scarce and there is a lack of parks to enhance the catalyst effect and attract people to carry

sufficient urban catalyst. out activities. B. Renovate and utilize the waterfront revetment

B A BT XESBE. L= T ahfe L, A= Bt to build more water loving places and waterfront sightseeing
e platforms.C. Build a cultural square that echoes the north bank on
the axis of the landscape and in terms of urban context.
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FIG. 2.73 People Activities FIG 2.74 Nodes Function Positioning
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FIG.2.75 Plan
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FIG.2.76 Local Node Perspective
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FIG. 2.77 Function Bank Analysis
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FIG.2.78 Local Node Perspective
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Corner Square Culture Square & Waterborne Platform

U R WIS EKTE

Landscape Square & Sports Square
SN BETRED D

The traditional stage of ~ The square is designed as a semi-
Peking Opera inspires enclosed site by utilizing the flower

a design of enclosed beds of varying heights integrated with
space with sunken local traditional elements to create
steps. varied public space for recreation.
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FIG. 2.79 Place Space Analysis
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The inclusion of traditional elements
in their path designs will provide
guidance and fun for the activities
carried out in the spaces.
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Waterfront Walking
Landscape Corridor

KT ITURERE

1

The designs of walking corridor
and sightseeing platform use
vertical steps.

HATRBERIG YRR
BaMamES TS

MEF A,

Design
%

163



A. Corner Square

AR

The corner square is a pedestrian stop node on the waterfront
landscape corridor. It adopts the method of small gray space
renovation and renewal to provide residents of the south bank with a
place for water loving and recreational activities, enriching the life of
the waterfront pedestrian zone.

A HEEKSEDE ERISTEE T R, RV
[BIEUE B TE N = B R R AKX RIA TP, 1B
ERSITEHEE BB,

B. Waterfront Promenade
BIEKAIEAE

The nodes of the waterfront promenade are mainly embodied in public

spaces such as connective corridors with handrails, waterfront steps

and waterborne platforms. They are mainly served for people to have

arest and enjoy the sceneries while walking, and for activities such as

fishing.
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C. Waterfront Culture Park & Landscape Square
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As the main walking node in the design area, the Waterfront Cultural Park

is acultural and leisure place in the non-waterside area and an important
public space in Gaobeidian Cultural Area.
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Description of design: The design is for the Binhe
Park located in the north of Liangma River and with
a total length of 1.5 kilometers. The site is situated
at the intersection of Liangma River and East
Third Ring, with the hotel of The Kunlun Beijing,
Capital Mansion and other commercial buildings
inthe north, and the UN Building and embassies in
the south. By making full use of the relevant value
strategies mentioned above, the design aims to
build the site into a waterfront leisure park with
integrated functions of entertainment, leisure, joint
performance and fishing.
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FIG. 2.86 Local Node Perspective
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Considering the crowd clustering around the Embassy and the Static human activities should prevail near large areas of business
Commercial Center, the waterfront activities are mainly leisure buildings.
activities, sports, cultural performances and so on. B SR A R T E M AK, ABEIERASSER T,

ZEIIABIESHIL P ORI NREBEN, EACEEILIA
WRR S X ZFBEEN T,
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FIG. 2.87 Activity Planning for Functional Zone
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Located in the south of Yuyang Hotel and the turning point of Residents are the main crowd; a recreational square and a
the rivers, a sightseeing platform is set up to enjoy the beautiful fishing area are designed for them.
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PART 3
Suzhou Garden: Design of a Water City
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Introduction

515

What follows is the result of two intense on-site
workshops in Suzhou where two European schools,
EPFL Lausanne(CH)and IUAV Venice (IT), together
with two Chinese school, Tianjin University and
Xi'an Jiaotong-Liverpool University, and the team
of CADRG, came together and worked jointly with
on the water city of Suzhou. This was the result

of extensive preparatory work, while our vision
“Suzhou Garden” was later finalized in a set of
guidelines with frequent exchanges among the
groups. This rich research-by-design experience
has produced an amazing number of ideas and
suggestions to tackle the fragile balance between
water and the city. We hope that they will not be
lost and that new research opportunities will arise
from these first steps.

A Research Protocol

it ERF

The waterfront of Suzhou is not simple to define:
the presence of water bodies (lakes, rivers, canals,
wetlands...)is very important in the urban space
and has traditionally shaped cities and territories
in the Yangtze river delta. To investigate the
potentials of such arelation, today and in the
future, aresearch protocol has been implemented:
to compare, experience, design “Suzhou Garden”.

Suzhou Atlas.

An atlas is a collection of maps and representations
which show the urban territory of Suzhou at
different scales and compare it with Venice,
probably the most well-known water city in the
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challenges the territory will have to face in the
future: flooding, lack of fresh water resources,
pollution and ecological degradation are not only
risks, but inspiration for design explorations on
water as an ecological body, the water machine and
water as a social space.

Suzhou Walking: Learning from Suzhou

Listening to the places and making exchanges
with people is a fundamental way to apprehend
the city. Being there, making a direct and corporal
experience reveals other, often hidden dimensions
of the urban space. We encountered places and
people and learned from Suzhou's ancient and
modern water and city typologies.

Water Designs I: Scenarios

The scenarios explore sequences of hypotheses
about the future of the water city of Suzhou: the
consequences of a hypothetical chain of events,
actions, decisions, positioned differently in time.
What...if the waterfront were 100% public? What...if
all the run-off water were purified?

What...if Suzhou were a zero-discharge storm
rainwater city? The scenarios design a new
relation between the city and the different water
bodies able to cope in a systemic way with future
urban and environmental challenges. They unveil
potential for the design of Suzhou Garden.

Water Designs II: the Scroll Prototypes

The “Prosperous Suzhou” scroll, the exceptional
mix of Chinese and Western representations (the
traditional Chinese axe degrading perspective)

has guided our design explorations. Detailed
transformations, as well as the more widespread
change in the urban landscape are represented in a
new Suzhou scroll. Each part of the scroll develops
a case study, an urban prototype of Suzhou Garden:
along the Grand Canal, the Grid of the dense
network of canals and the lakes, the four bodies of
the wide deltaic Suzhou water system.

Waterfront Analysis and Design
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Water Designs IlI: Suzhou Garden, Guidelines for
the Future

All previous investigations depict a vision for
future, "Suzhou Garden”, where water management,
ecological systemic thinking and urban design

are allied in the production of a different space

to live in. The guidelines translate both vision

and design explorations into a set of concrete

rules which renew the relations between maobility
infrastructure, housing, activities, green and
Suzhou water bodies. They are the starting point of
a new project for the city.

FIG. 3.1 Atlas: rationalities/comparisons

B MR

drone videos

FIG. 3.2 Fieldwork: Interview/photos/
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FIG. 3.3 Scenario construction
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FIG. 3.4 The scroll: interpretation/project
of the territory -@'E
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FIG. 3.5 "Room with a view"

FIG. 3.6 Guidelines: diagrams/prototypes
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3.1-Atlas

3.1-EB&E

A territorial perspective is needed to understand  FNMIRAAI AR A BT = AN AR FRI—
the spatial and water structure of Suzhou. Located — ZB53, {HRBIE T S HIRIFIBFEEAINEE 75
in the Taihu Lake Basin, which is part of the larger  BYI T L. & BV Bk, Rt B 7D IBAE MY
alluvial plain formed by the Yangtze River, Suzhouis 151 %= 8] M FN K R 5, B A A b 72 XA A9 300
subject to the dynamic conditions and challenges  AXTEFI TR EMBHEHE T, Wi EIZAEXMN
specific to urbanized deltas. In the form of an atlas, {5 B XK EE 2 BUES BT M PEXZRA, &
the following pages briefly describe Suzhou's water-  REFFUIER SAHIFIEES T — A5G HIE A
city relations from a historical, geographical and @M EM S EEXNHENES, REE—
thematic point of view. ME—KIHERE BB — N BEERNE 20
TRINEIZKIR X R o

FIG. 3.7 China from the East ( Richard Edes Harrison, 1941)
FREZRZBZEE (Richard Edes Harrison, 1941)
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3.1.1- The Historical Evolution of the Water Network in Suzhou

TNK BB EET

Suzhou is located in the lower reaches of the

Taihu Lake basin. During early 6th century B.C.,
Wu Zixu excavated Xujiang River to connect with
Taihu Lake (Chen Yong, 2006). Xujiang River is the
first artificial canal originated from Suzhou. The
eight gates and the moats formed the initial water
network. During the Suiand Tang Dynasties (581-
907 A.D.), the North-South Canal was opened and
the skeleton of chessboard with rivers and road
networks started to take form and matured in the
Song and Yuan Dynasties (1960-1368 A.D.)(Chen,
2008). At the end of the 14th century, the length of
Suzhou's water system was +/- 50,000 meters, with
stone revetment and fence. In early 18th century,
Suzhou became an important water city. Since the
end of 19th century, the rivers in the ancient city
experienced a chronic attenuation. The framework
of the three-horizontal and four-straight water
network has remained, but most of the capillary
rivers had been filled or blocked.

AL F AR T, BEIETHER (RITRi6 L
M EFERARREHHAMIES, FEEIUA
Lﬂﬁm%j(/ﬁﬁ (M:\/ﬂ(; 2006)0%/15/‘* T;}_E:_F
FNBIAN TSR M I NE B P IH0R], SHiMAY
BRSNS TZ AL T SR A 897K B 2R B
EEEION 77:581¢ ATTI0THE) , FRBRMAEA, X
TESNEIKF] ; T3NS LUK FR A BRE, BB ER,
éﬁ%*ﬁﬁ?ﬁﬁﬁ’ﬁkﬁfﬁ“SWHF*"iJﬁFMQ%%$ﬁ/E}ZO

T_GB'_THH( NTTI604F-13684F) WA /B = B ThAE
X735 KB “BUEER” 18 5 B 3G BASR (LT R) 731
MAKREKLAS0RE, IRAH DG T ARE.
AEERRiERR, fUmNGERE, RBEX.
IR (BRI, 2006) o B FCET (18 L247) AN E AR
520K LR, B T —H A IEXAKEE
)43%54%34‘3%%5(1’@0 B (L9ELER) ZIA L H M

Eifﬁﬂié —MEME=ERTH, =&IMERIK
WEZR— Eaﬁ,ﬁ REDEAMERLAARE
,Ii%%'sj%ﬁﬂiﬁo

FIG. 3.8 Changes of drainage system pattern in Suzhou in different historical periods ( Vannoorbeeck, Nolf, Wang, 2019)

RREIF LN K R A& B BIZEL (Vannoorbeeck, Nolf, Wang, 2019)

FIG. 3.9 Changes of water system in the ancient city of Suzhou in various years( Qin Zhongpei. Study on the historical form of the
waterway in the ancient city of Suzhou[D]. Shanghai Normal University, 2015 )
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3.1.2- The 100X100km Frame
100x100km FAZSEE

The bigger frame - 260 km by 2560 km - involves the
Yangtze Delta metropolitan region, one of the most
densely populated areas of the world. Suzhou and
the Taihu Lake have been placed in the middle of
this frame in order to understand and underline
synergies and conflicts with this very broad
metropolitan area. This scale is also very relevant
to measure the threats due to climate change: the
rise in sea levels, extensive flooding of land area,

flood disasters, production and energy inefficiency.

The 100 by 100 frame contains the metropolitan
area of Suzhou at its centre. This frame contains:
the Shanghai suburbs to the right, the Taihu Lake
to the left, the agricultural lands with ponds and
lakes to the right and to the north - towards the
yellow river - the metropolitan sprawl.

=l
Changzhou

iyl
SuzZHoU

KRG R ROVIFTSEE S BB TR
R, XERARFEN— DB ZNZIIE
BRI T ARAFTE FTRE T — 1250 X 2500 8
MXEEANRFTERE, EEE TR MK =AM,
K=AEmaRtt R EAONRBELURHHTER
ERHX 2 —, Rt EIRESTFE LA R
= RERENMURZ L FR bR W MR =B
B ARBBI SR A B T B BOIRRE 7N A AT A 2
XN FRGPEFERN SR ARERE T —D
DA EB T BB 9 R0 Y 100 X 100A B BYSEEE R
FRAFRBIZOIS R —ERAH, KE LEAE,
LEKT, BEAMESBSENIEITXKS —
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R

. i Kunshan
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FIG. 3.10 The 100 by 100 and 50 by 50 kilometers in the Yangtze Delta Region
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3.1.3- The Three Rationalities of Water in Suzhou

KEAMNN=MFEREME

Each territory is a palimpsest of traces -
waterways, infrastructures, buildings, natural
spaces. All these traces have different logics that
respond to the rationalization processes - natural
or artificial - that these traces have undergone.
Every rationality is the bearer of a design that
imposes or proposes rules on the territory.

In Suzhou the water system is a space relevant
for three main aspects: for its working system,
possible thanks to a rich presence of works
related to the management of water -dykes,
ditches, pumping stations, for its ecological and
environmental role and for its capacity to convey
identity for society as a whole.

Waterfront Analysis and Design

R 5%t
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Altas (Part of The Content)

TRINERR  BR D RNE 2

FIG. 3.11 Water as a natural and ecological
space: historical polders(micro scale)

KB ATESE ML (£43TH
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FIG. 3.14 Water as a natural and ecological
space: historical form (medium scale)

KBAMESEME HSEKA
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FIG. 3.17 Water as a natural and ecological
space: water protection (territorial scale)

K BAMES BN KR FRP
(FEIRE)
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FIG. 3.12 Water as a machine: historical
water-land chessboard (medium scale)

FIG. 3.13 Water as a social space: survey
of activities at waterfront (micro scale)

KEVThEEE M A KBE R K SEMN SRR EERA
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FIG. 3.15 Water as a machine: planning of
flooding control (territorial scale)

KRR D5 R
RE) 7

FIG. 3.16 Water as a social space:
Conservation plan (Macro scale)

KRR : FINFEX L E

— RIFAR (ERRE)

FIG. 3.18 Water as a machine: planning of
water transport (territorial scale)

KEVIDEEEE sl (=X Kt =B SRR ERS] /7
RE) MR(EMRE)
Atlas

FIG. 3.19 Water as a social space: the
attractiveness (territorial scale)
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3.1.3.1 - Water as a Natural and Ecological Object

IKIBEANESEMY

The water ecology has been observed from two
points of view: the first concerns the edges, where
the water touches the land. A simple concrete

wall holds less biodiversity than a wetland, which

is useful both for its ecologic role and for its
scenographic aspect. This contact space becomes
strategic to enrich the biodiversity becoming, on

a territorial scale, a backbone of the ecological
structure. The second aspect concerns the mass
of water, which in this territory flows north to
south and east to west; it above all represents

the habitat of a rich flora and fauna, threatened

by the risk of pollution. An analysis of the maps
implies a high level of pollutants in the waters: all
the projects of environmental requalification must
be carried on with the greatest commitment. In
the more urbanized parts, where some sections of
canals have been closed over, limiting oxygenation
and water circulation, the pollutants stagnate.

The historical model of the polder, which has
historically strongly characterized the construction
of this territory, is still an important measure for
the management of biotic equilibrium, featuring
pisciculture and wetlands in a combination capable
of successfully supporting biodiversity.

FIG. 3.20 The polder system (territorial scale)

K=AITXDHE (REEMNRE)
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FIG. 3.21 Schematic Diagram of Water Exchange in Important
Areas of Taihu Lake Basin in 2017
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3.1.3.2 - Water as a Machine
KBIThEERE 1%

Observing the water system as a machine is a
metaphorical approach which re-conceptualizes
all the spatial capital made in order to control the
water flows. Like a machine, the water system is
the output of a long process of rationalization and
amelioration, where the spatial capital is made of
hydroelectric dams, polders and regional irrigation
systems. The functioning system of this complex
machine is on the one hand responsible for
avoiding the risk of flooding and the stagnation of
water, and on the other the task of bringing water
forirrigation.

The water system as a machine can also be

used to understand how the network is used for
transportation; the major waterline is the Grand
Canal, the longest and oldest canal in the world;

itis still a very strategic infrastructure able to
connect Beijing with Hangzhou and with the smaller
network, providing a great opportunity for a greener
transportation space.

FIG. 3.22 Planning of flooding control by polders (territorial scale)

By AR BT KR KRR (KIEENRE)
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FIG. 3.23 Salvage garbage and remove silt manually
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Raining Season:

The surplus water is sent away via the Grand Canal
to the south, and via the Lou River and the Suzhou
Creek to the east. The water gates are closed. Each
polder has to pump out the water beyond the dike.
The water surface/lakes in each polder functions
as buffers. Sometimes the Taihu Lake has a

higher water, and the water is sent to the north via
Wangyu River, and to the east via Suzhou Creek and
Taipu River. Besides, depending on the situation

. the agricultural polder / ponds can be closed or
function as buffer.
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FIG. 3.24 Analytic Diagram Of Existing Water Management——Raining Season
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Dry Season: L1y 8: 2

During the dry season, the water gates are open. KGR BRIk K EE, BTk | 2F BURTS,
great amount of water is pumped through the RERKMIMEBARA AR KR RENAEEMX
historical city centre to flash the pollutants BB, DURIEKBTRE, U kEARMEEHEES
towards east and south. 2,

>

Taihu Lake ZC#8

Yangtze River 171

Grand Canal AJZ5A]

Suzhou Creek 2HAT

Lou River 25T

Taipu River A R

Wangyu River BBE7A]

Yangcheng Lake BH7E 40
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11 Water Gates 7K &

12 Water Channel Grid P& 7K 5

13 Agricultural Polder / Ponds / Lakes
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FIG. 3.25 Analytic diagram of existing water management—— dry season
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3.1.3.3 - Water as a Social Space

KBt =B

By overlapping seven types of POl data points

- parks, shopping malls, residential areas,
restaurants, leisure and entertainment centers,
historical and cultural buildings, and important
transportation facilities- in GIS and assigning

the weights of these elements using the analytic
hierarchy process (AHP), the distribution of
attraction of Suzhou's waterfront is mapped. The
highly attractive waterfronts are the historical and
protected districts of Shantang Street and Pingj
iang Road in the old city, and the Jinji Lake, Dushu
Lake and the Grand Canal in the new city. The
surrounding area of Taihu Lake which possesses
extremely high ecological, historical, and cultural
value with few development and constructions is
limieted in the attractiveness of human activities.

The popular waterfront space survey in Suzhou
shows that the waterfront space around Jinji Lake
in Suzhou New Town was the most popular place,
followed by the Taihu Lake and the ancient city
of Suzhou, Pingj iang Road and Shantang River.
These artistic waterfront activity spaces of high
accessibility are equipped with various activity
facilities. The more ecological water systems like
Yangcheng Lake and Cheng Lake are less popular.

FIG. 3.26 Spatial Attraction Distribution of Suzhou Waterfront
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FIG. 3.27 Spatial Survey of the Most Popular Waterfront in Suzhou
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3.1.4 - The Spatial Characteristics of the Waterfront in Suzhou

FNEK B IR =

Sparse and well-spaced waterfront space — The
landscape of Suzhou can be summarized as:
“Facing the mountain on one side, surrounded by
lakes on seven sides; the ancient city in the middle,
and the green wedge inside the city.” The shallow
lakes of the “Four-Corner Landscape” are the main
parts of the landscape. The lakes and mountains
are bound together to enclose the city. The Grand
Canal and Suzhou Creek connects large and small
river channels, which connects the four-corner
landscapes and Taihu Lake. Together, a general
landscape of "Watery Town in Southern China”

is presented. With a history of more than 2,000
years, the ancient city of Suzhou is located in the
center of the surrounding landscape pattern. The
surrounding natural landscape penetrates into the
city layer by layer through the river network and

the green corridor, forming an overall ecosystem of
integrated urban and rural areas.

FIG. 3.28 The Restoration of Suzhou's Spatial Structure
(Masterplan of Suzhou 2035, Work in Progress)
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FIG. 3.29 The Restoration of Suzhou's Spatial Structure

(Masterplan of Suzhou 2035, Work in Progress)
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3.1.5 - Challenge
Prik

Because of its deltaic condition and high degree of
urbanization, the Taihu basin faces four main water
challenges (Nolf, Vannoorbeeck, Liu, 2017):

1) The risk of flooding, due to the naturally flat

and low topography, further aggravated by the
subsidence and reduced storage capacity induced
by urbanisation;

2) A lack of fresh water resources that cannot
respond to a growing demand;

3) The pollution of water due to industrial and
agricultural activities and the fragmentation of the
canal network;

4)Ecological degradation of the hydrological
network;

In response, significant efforts have been made

in the form of strict land use regulations, policies,
infrastructure and restoration projects. Their
implementation remains nevertheless challenging,
as they require coordination between different
administrative levels and sectors.

=z
i
o R EDITER A o
(Rl .

L . %%ﬁ%ﬁ%ﬁp-.
s K [l 0
£ —— TN

o g -

r ¥

Fi 4 E T

B b
7 ¢

FIG. 3.30 Water Challenges in the Delta(Nolf, Vannoorbeeck 2017)

K=A5KkExa9Bkak(Nolf, Vannoorbeeck 2017)
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BT EmEFN = mntE kBl mTiEE,
TN AL B AR = EE IR E AP (Nolf,
Vannoorbeeck, Liu, 2017):
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FIG. 3.31 Territorial Section: Suzhou (Nolf, Vannoorbeeck 2017)
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3.1.6 - Comparison: Suzhou and Venice

EbA: 7N AT B FE HiT

Venice and Suzhou are two territories that could
learn a lot from each other through comparison.
The two cities have a twinning protocol signed in
1980 “with the aim of contributing to the growth

of friendship between the populations of the

cities of the two countries, of increasing friendly
relations and to develop the collaboration between
the two cities in different sectors: cultural,

artistic, technical, scientific, economic, tourism
and administrative and urban management”
(webpage of the Municipality of Venice). Venice

can teach about its experience of safeguarding

and protecting the Lagoon, an important water
body surrounding the historic city. The Lagoon in
the 1970s was very polluted due to the industry

of Porto Marghera. Over last 40 years, all parties
have worked together and made great effort to
purify the Lagoon. Venice can be animportant case
study for the management of mass tourism and the
protection of the historical and artistic heritage
against the effects of climate change. Moreover,
the working group has worked on the Venetian
territory for many years: these studies could offer a
reference for a study for Suzhou area.

FIG. 3.32 50 km: in Red the Water System, Suzhou.
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FIG. 3.33 50 km: In Red the Water System, Veneto Region.
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3.2 - Learning from Suzhou:
Water-City Typologies

3.2 - [@AMNFS] K-S A

The identity of Suzhou is inseparable from water.
Historically associated with the inner-city canals,
the relationship between Suzhou and water has,
however, greatly diversified with the expansion of
the city, as the FIG. 3.34 below shows. A reading
of the contemporary urban landscape of Suzhou
enables the definition of five characteristic water-
city typologies.

FNBIMEFKZ R BT 2 BB TR INFI KB B R R
RIE 2 L ARITE E R A K BRI K Bl AR A
5, (BREXMK-KRES R U KA IZ
R AR ST o NI A R WAV IFHE
EMAREERANEBEX I AMNEEERK-
HERE,

FIG. 3.34 Historical City-water Relationship, Tongli, Suzhou (https://travel.qunar.com/youji/7020768)
G F, 7, B2 (https://travel.qunar.com/you]i/7020768)

Learning from Suzhou: Water-City Typologies
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3.2.1-The Fieldwo_Lk and Zooms
SSHIAEM KRR

The narrative strategy adopted to portray the
characters of the metropolitan area is double: the
wide territorial scale - a 50x50km square frames
the Suzhou metropolitan area and a 100x100km
reaches the Shanghai borders - and the sampling,
that identifies areas which can represent the main
issues of the city-water relation and challenges. A
progressive selection of zooms - areas of 2.2 x 2.2

MAMMPIREL R, @AM EEEAD IR ER
MEKBEXAZANRIE: —2 ANKERE, 8§
B50 X502 BAERAAY 73N &R B By %0 KA
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TN R BB BRI PR 7N T BRI [E5E E
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AR KZFIN N T — N IFRERM RS .

FIG. 3.35 Fieldwork: Itinerary (Black Lines), Draft (Red) and Final Zooms (Numbers).
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km - was drafted: 15 areas were selected for

the relevance of their urban elements and the
challenges they raise in relation to the water
system. The zooms are organized in 4 geographic
areas: between the Suzhou creek and Yuanhetang
canal, between the Moat and Dushu lake, the Grand
Canal, by Taihu lake. Long walks along the waters
and the connected urban space with photos,
interviews with local inhabitants, drone videos
enabled the compilation of careful descriptions of
each zoom.

FIG. 3.36 Fieldwork:historical city center.
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industrial site.

FIG. 3.37 Fieldwork:the Grand Canal:
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FIG. 3.38 Fieldwork:Fengmen historical
district

FIG. 3.39 Fieldwork:the residential new
town around Jinji Lake.
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FIG. 3.42 Fieldwork:the Grand Canal:
logistic site.
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FIG. 3.40 Fieldwork:villages around Taihu
Lake.
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FIG. 3.43 Fieldwork:the Grand Canal:
Waulonggiao Park
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FIG. 3.41 Fieldwork: agricultural land
around Taihu Lake.
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FIG. 3.44 Fieldwork:the residential new
town.
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The fieldwork is a constant exchange with the site
and the people. Questionnaires on various topics
were answered by the local inhabitants, as a base
for the survey of activities at the waterfront. During
the fieldwork, the research team recorded their
understanding of the space through a great number
of sketches on site, which function later as the
starting point of a project.
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FIG. 3.45 Sketches by The Research Team during The Fieldwork.
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3.2.2 - Typology 1: Ancient City
BANE T —: TN i

The ancient city of Suzhou is based on a network
of canals lined by narrow alleys. Playing a role for
drainage and transport(Yin, 2016), the orthogonal
canal system also defined Suzhou's urban structure
and fabric, characterized by rectangular-shaped,
east-west oriented blocks and narrow north-south
plots stretching from canal to canal (Xu, 2000). Of
the dense network of canals with over 300 bridges
that structured the entire city in the 17th century,
only a fraction subsists today (Breitung, Lu,2017).
The remaining canal-streets come in a variety

of widths and profiles, generally asymmetrical.
Depending on their orientation, the canal-streets
are alternately bordered by the rear-, frontal or
blind sidewall of the deep courtyard houses.

In all cases, the canal-streets are based on the
same plinth of yellow stone, incorporating steps,
a balustrade, bridges and sidewalks. Planted

with trees at reqgular distances to provide shade,
these canal streets offer unique spatial quality. An

FIG. 3.47 Sketch: Typology 1—-Ancient City.
BHE: BERI——— A M EE

ambitious plan is underway to reopen some of the
old filled canals and restore the network continuity.
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FIG. 3.48 Photo: Typology 1-Ancient City.
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3.2.3 - Typology 2: Polders
BANER —  1TH/ 8T

Located in the lower part of the Taihu Basin, the
rural landscape of Suzhou is entirely structured

by polders. Known for centuries in the region as
“wei-tian”(including “dike” and “terrain”), the Suzhou
polders have demonstrated throughout history a
remarkable ability to adapt to changes, such as
population growth or the transition fromrice to fish
farming(Xie, 2017). Of variable size and shape, the
wei-tian structure also explains the linear shape

of the villages, whose houses are concentrated on
the perimeter dike of two polders facing each other
(Huang, 2017).

Recently, the establishment of a road network
serving the villages from the outside has reversed
the role of the canal: from the central access

and public space of villages, to the collective
backyard dedicated to domestic agriculture (Nolf,
Vannoorbeeck, Pellegrini, 2019). Another challenge
is related to the current agricultural modernization
plan. In the frame of land consolidation programs,
important parts of this millennial polder landscape
have been destroyed without any consideration of
its historical and cultural value.

FIG. 3.49 Sketch: Typology 2—Polders.
BE: AR ——ITH/F
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FIG. 3.50 Photo: Typology 2—Polders.
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3.2.3 - Typology 3: Gardens
HANRTI( = EM

Suzhou is world famous for its gardens. A symbol of
wealth and social status, the gardens were mostly
created by notables returning to serve the imperial
court. Inspired by hermit culture, Tacism and ‘water
and mountain’ paintings and poetry, private gardens
were designed to create an environment conducive
to seclusion, introspection, and contemplation of
nature (Cheng, 2012). The construction of gardens
in Suzhou flourished with the densification of

the city from the 8th C. As a result, the design

of gardens evolved from the art of reproducing
natural sceneries to the art of creating a feeling of
openness in increasingly confined spaces, using
contrasting scales or “borrowing views" (Ji, 1582)
beyond the garden'’s limits.

Water plays a fundamental role in the composition
of gardens. Ideally occupying one third of the total
area, different water bodies with tortuous layouts
symbolize the natural elements - fountains, lakes,
rivers. Covered by floating pavilions and winding
bridges, water surfaces also magnify the sense of
space through reflection and a multiplication of
perspectives.

FIG. 3.51 Sketch: Typology 3—Gardens.
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FIG. 3.52 Photo: Typology 3—Gardens.
KR HANR = — M

Learning from Suzhou: Water-City Typologies

BN S IK-IB5E

199



200

3.2.4 - Typology 4: Boulevards
HANETIIY . MEBAE

A new type of boulevard canal has been developed
with the expansion of Suzhou in the 21st century.
Suzhou's modern urban layout is based on a zoning
and car-based model, structured by a 400mx400m
double grid of wide roads paralleled by canals
delineating urban blocks. The role of water in the
new boulevard canal differs radically from thatin
the ancient city and rural landscape. Traditionally
water in Suzhou was a linking element, integrating
different activities and articulating various forms
of urbanization. In contrast, canals in the modern
parts of Suzhou are essentially used as a technical
device to divide and separate urban functions (Nolf,
Vannoorbeeck, 2018).

Although hardly accessible and subject to very
strict usage requlations, the boulevard canals
offerimportant opportunities for improvement.
Bordered by a generous fringe of greenery and
connecting most parts of the city, their waterfront
can potentially be reclaimed as a vast natural and
civic system supporting new forms of soft mobility
and ecologies.

FEE2IHLE AN ERXY K, — NS
MEBARBIESEEHATKE LR T &R AN HL
RIWHHS R UINEE D KT AR ER B R
19, 400 X 400K B9 B2 52 B9 B8 I 2548 LU K2 5 B& P45 44
FTRKMEM AN TESHNEESZ,
XL 5 MRE KB TR KR EM T R ER R 7
NEFRKRBERRNXS AMNNEFRKRE—
FEX RIS MINEENIE T, BT E B E T &M
TEESDHEZEE T EMRENHHTTEE
B I F AN AR R, KEAR EH AT 28
MR BB SRR INEEN R ATAR (Nolf,
Vannoorbeeck, 2018)
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FIG. 3.53 Sketch: Typology 4—Boulevards.
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FIG. 3.54 Photo: Typology 4—Boulevards.
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3.2.5 - Typology 5: Park System
ARG A AERR

Suzhou has transformed radically over the last 30
years. Due to the expansion of industrial and urban
development, a compact urban core surrounded by
open villages and towns turns into a metropolitan
interlocking region which gradually borders the
surrounding urban construction area, Suzhou saw
its built-up area multiplied by more than 11 between
1980 and 2010 (Wang,Shen, Chung,2015). Driven
mainly by industrialization and framed by road

and rail infrastructure, the extensive urbanization
of Suzhou has greatly damaged the integrity and
ecological functionality of the natural landscape.

Today, as urban expansion comes to an end and
gives way to densification and intensification,
there is a growing ambition to repair the ecological
functionality of Suzhou's landscape. The network of
lakes interconnected by canals is considered, along
with the mountains in the east, as a robust support
for the development of a new metropolitan park
system. Yet, the protection of the shores of lakes
and canals as ecological corridors has to face the
reality in terms of land use, a growing pressure for
new urban developments along the waterfronts.

FIG. 3.55 Sketch: TYPOLOGY 5—park system.
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FIG. 3.56 Photo: TYPOLOGY 5—park system.
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3.3 - Water Designs |: Scenarios

3.3 - AR ZIGIT— B8

The scenarios explore sequences of hypotheses
about the future of the water city of Suzhou: the
consequences of a hypothetical chain of events,
actions, decisions, positioned differently in time.

What...if the waterfront were 100% public?

What...if all the run-off water were purified? What...
if Suzhou were a zero-discharge stormwater city?

What... if the city is re-interpreted
and learns from the old system of canals and dikes?

The scenarios design a new relation between

the city and the different water bodies that is

able to cope systemically the future urban and
environmental challenges, and unveil potential for
the design of Suzhou Garden.

FIG. 3.57 Currently 56% of Suzhou Waterfront is Private
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3.3.1- Scenarios

BERIgE
Scenario is an often used term, to which different
meanings are often attributed. It can suggest
possible futures, be a mere representation of
current trends or what the community desires
or it can even propose ways to withdraw from
an unpleasant present. In this project the term
“scenario” attempts to inquire “what would happen
if..."”(Secchi, 2005). This way the scenariois a
research-by-design tool to investigate some
essential topics of the built environment and the
consequences of some related transformations.
Traditional deductive procedures - from general
to detail and forecasting skills to the drafting
of the project, in fact, are not effective for the
contemporary city, which is determined by a large
number of variables. Scenario thinking enables
one to deal with these variables - such as the
impact of climate change - on different scales,
from a regional level to that of the urban public
garden, and opens to a collective discussion about
the necessary transformation. Scenarios are
about the future as much as they are about the
present, because actions must be implemented in
the presentin order that their future goal may be
attained.

Waterfront Analysis and Design
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3.3.1.1- Scenario 1: What... If the Waterfront Is 100% Public?

15 A

%48 1:.. . ANR100%HYRK = EIE 2

The strongest image of Suzhou is “a city of water”.
42.7% of the metropolitan area is covered by water:
the Suzhou creek, an infinite number of connected
lakes and fish ponds, the Grand Canal interlaced

to a network of several canals. Every traditional
garden has a water system amidst pavilions and
greenery.

This great system was built over the centuries

for agricultural production and mobility, butin
recent years it has come to clash with the fast and
massive development, and the realization of the
metropolitan areas has substantially reduced the
surface covered by water and diminished its role
as a shared infrastructure: 56% of the waterfront
in Suzhou is private, gated into residential
compounds, commercial areas or industrial zones.
Many fast roads now run along the waterfront.

In the 50x50 km territory there are 4200 km of
waterfront: if the borders of the compounds are
slightly redefined and some asphalted surfaces
are removed or reduced, a broad capillary system
of public spaces for leisure and sports activities as
well as green areas can be created.
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FIG. 3.58 4200km of Waterfont in the Territory of Suzhou.
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FIG. 3.59 Sketch: Opening of the Private Waterfront.
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3.3.1.2 - Scenario 2: What... If All the Run-Off Water Is Naturally Purified?
What... If We Go for A Zero-Discharge of Storm Rainwater?
AR 2. NRFMENMKEREHWE AR ...
WNREEWAIHEFTE RKERRAES?

The water in Suzhou is polluted. In recent years the
local government has adopted strict measures to
control and reduce pollutants and find a balance
between the pressure of economic development
and the protection of the environment and people’s
health. A “clean water act” was enforced and
conditions have improved, but nitrogen, nitrite,
phosphorus, ammonium and fecal coliform are
often beyond the maximum threshold established
in China and a large percentage of pollution is

still due to the discharge of rain water. In the
Suzhou area 80% of the 1100 mm of rain per year
evaporates, the remaining 20% with its pollutants
usually ends up in the water bodies and the sewage
system(70%) or infiltrate the ground (30%). The
20% of total precipitations, instead of being
discharged, can be stored and purified in wetlands
thanks to the biodegradation of pollutants.

For the purification of the run-off water and the

FIG. 3.60 8% of the land (excluding water surfaces) being wetland
can both purify the run-off rainwater, and stock the storm water
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FIG. 3.61 Sketch: wetland space at waterfront.
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reduction to zero of the discharge - even during a
storm - a system of interconnected green roofs,
detention ponds, bioswales, permeable surfaces
and wetlands is to be created. If 8% of the land in
the 50x50 km metropolitan territory is transformed
into a system of wetlands it can purify the run-off
water and stock the storm water, greatly increasing
the water quality and reducing the flooding risk.
This 8% can be either concentrated in one 140 ha
area or spread over many smaller areas, adapting
to the different urban or rural conditions. If this 8%
of wetland is imagined as 50 m wide strips along
the water courses and lake shores, it would involve
2800 km of the existing 4200 km waterfront.

The creation of wetlands and the extension of the
water surfaces is competing among uses. The

built area planned by the master plans of Suzhou
increased dramatically: in 1986 it was 42 sgkm, in
1996 186 sgkm, in 2007 360 sgkm, today 500 sgkm.
47.3% of the Suzhou municipality is already built
and the majority of the remaining buildable land are
marshlands whose use is limited. The increase of
wetland and water surface conflicts drastically with
the need for develpment land.
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FIG. 3.62 Wetland at waterfront as water purification machine.
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FIG. 3.63 In-situ water storage through a sequence of waterfront
space.
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3.3.1.3- Scenario 3: What... If the City Is Re-Interpreted
And Learns From The 0ld System Of Canals And Dikes?
A8 3R BN ARIRFF Em S U RARNIERERFS?

Water is a fundamental element in the
infrastructure of Suzhou and in its image both

on a territorial and on a block scale, but it has

been largely deprived of its value in the process

of modernization and rationalization which is
transforming China. The comparison of the water
system at the beginning of the twentieth century
with that of today strikes for the simplification
implemented: the new network remains continuous
and uniform but in an enlarged grid, where the
variety of elements disappears and the water
surface diminishes. Water management and the
role of water is one of the main challenges of the
contemporary city and the design of the city must
re-think the role of water and its related spaces
forits ecological, cultural and economic value.

If the ancient model of territorial organization is
reconsidered and the ancient water system is re-
mashed, re-opened and re-used wherever possible,
part of the original richness can be restored as well
as the link between water and people.

ol

FIG. 3.64 Superposition(Suzhou Map , Land Measure Bureau
Guangdong, 1931, and Open Street Map, 2018)

RS stERTEE GhtE, I~ ARE L EER), 1931,
NFFHIE, 2018)

Waterfront Analysis and Design

IR R S5%T

KEBAMNHERARER, ST 75N MEEA
REFHXRERFHSI. BXEMEEEET
EEmR BRI ACHEEUMES ’EFNE
AY7K ) B GERI 20 L2 4RI K R R AL AR, BT AR
HKMBYFE TR | RIAFBIKM RS
KERE LRIFEBENES NS, BF
Y% XIS ZRAT Z A7 BUK R RTBYE SR, 7k
ERBAETE L KEEZNANTHIENREE
BYBkaR Z —, IR T B B BE KLU 57K
BRBEKTRIEES LT LN E IR
ARMEARREESRNARNANEE, HE
AR KEERRERH AKX EBERT
B BN EER, BAED RIGKMBIF
EMTREBEMRAENIME, AFKZEHEK SR
HREBRENREIL,

FIG. 3.65 Re-mashing The Ancient Water System.
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3.3.2 - Conclusion: a New Social, Ecological Machine

BEE — TR S ETBINE]

Suzhou is special. It is deeply rooted in a man-
made territory whose functionality relies on a
historical and constant struggle with nature. Its
hydraulic machine not only provides condition for
transitional and modern living and activities, but
also produces unique characteristics of the urban
space of Suzhou. Today, confronting the challenges
of climate change, demographic growth, and
environmental crisis, this machine is still valuable
and to be repaired and upgraded. At the same time,
this machine is reaching its limit, regarding to the
space it takes, the energy it consumes, and the
increasing difficulty to improve its capacity.

FNBIRFY  ERRBRIET — DA T
Z0, M MR FENIERIIER LLERA
B AT M = 89 E b _E o 73NV K E IR HI R
NEGHIMANEFEE TR MHEIE, FEBEe)
18T AHMEA BT Tl R MTEX EZ A
OF KMIFRENFREHS K, XDRFANAE
E2MHME, BFEWEENTLAM, WA
HIME SEB=(ECEFER R MRS
ENREFRERE, BRPREEIRIR,

! 1 Raising the dike around the taihu lake
WA NS MNE
2 Raisingand reinforcing the dike of the grand

canal and other main waterways

FIG. 3.66 The Current Water System and Intervention.
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3. The elimination of the dead-ends
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4 Possible construction of polder system in

the industrial parks
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Anewand complementary machine is thus needed
for the future: a machine that learns from Suzhou
itself, a machine that constructs a new relation
between the city and its water, between the

urban growth and the environmental degradation,
between the historical image of the city and the
future one. Therefore, the machine should function
beyond an ecological one, which manages through
a more natural way; it should also function as a
social one, which reconnect the people with the
water, the historical with the contemporary, the
creation with reservation, through its space.
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FIG. 3.67 The New Water System and Intervention.
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4 Wetland: in-situ purification and storage
TEHI D TR K R BR8]
5 Naturalization and reinforcement of the

agricultural polders
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3.4 - Water Designs |l: the Scroll Prototypes

3.4 - MKz —  BEMRE

The "Prosperous Suzhou” scroll, the exceptional
mix of Chinese and Western representations (the
traditional Chinese axonometric view and the
degrading perspective) has guided our design
explorations. Detailed transformations, as well

as the more widespread change in the urban
landscape are represented in a new Suzhou scroll.
Each part of the scroll develops a case study, an
urban prototype of Suzhou Garden: along the Grand
Canal, the Grid of the dense network of canals

and the lakes, the four bodies of the wide deltaic
Suzhou water system.

FIG. 3.68 The “Prosperous Suzhou” Scroll (Part).
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3.4.1- The Reading of the System in Current Planning

MAEMK R AN EKTZ B REIEEF

Based on the standard of the department of
hydrology and the different classifications
according to features like water area, breadth of
water surface, etc., the water network body is
recognized as circles. Based on its history and
planning, the water system is constructed into a
“141+3+11+11" structure, with the historical center at
its core.

FIG. 3.69 3 Circlar Layers

=KEE

FIG. 3.71 The Eleven Important Rivers at The City Level.
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FIG. 3.70 1Circle(Center)+ 1Belt(The Grand Canal) + 3 Arteries
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FIG. 3.72 The Eleven Lakes.
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3.4.2 - One System, Four Water Bodies
—DEGE, KR

The differnt water bodies in Suzhou has been BINBIKRR— DM EKEEEZERNRS, KEALL
organized into one intensively connected system, REEEE. AR BKENEER.SXE
which has to be reflected, improved, even IR TSR AR K BRI, X DRSS
redesigned confronting the current challenge of ERBUAEEZEMOL XMERKIIEFEESD
climate change, pollution and water scarcity. AR ER D VAR AR e TE AR RER,
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FIG. 3.73 Water Body I: the Taihu Lake. FIG. 3.74 Water Body II: The Grand Canal(and Other Main Rivers).
IKIE— KA KA RIARIEA (B EF50070)
R I | 100km| lo
L} i" 4
"-,.- :
. = i
4
e’
FIG. 3.75 Water Body IlI: the Grid. FIG. 3.76 Water Body IV: the Lakes.
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The research provides a new reading of the water
system in Suzhou. Within the system, various water
morphologies, or water bodies, can be recognized,
and elaborated further into six Scenic Areas:

1. The Taihu Lake, the lowest part and the central
element of the Taihu Lake Basin, surrounded by
agricultural fields and small hills.

2. The mainrivers, including the nine rivers and the
Grand Canal.

3. The Grid, including chessboard water network
in the historical city centre, and the new grid of
waterways along boulevards in the new city.

4. The lakes, including the numerous lakes and
water ponds among the traditional agricultural
polders both on the northern and southern sides of
the city. Together they form a continuous and dense
network of water surfaces.

Waterfront Analysis and Design
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3.4.3 - The Scroll: Prosperous Suzhou

EE: AR EE

The Prosperous Suzhou scroll is a combination
of linear perspective with traditional Chinese
compositional devices (Chung, 2004). The entire

drawings are organized in axonometries in general,

but gradually scale down from the front scene

to the back scene, which enables it to depict a
tremendously detailed vibrant urban life in the
front scene and situate the same in the territorial
landscape - the mountains, the lakes, the
agricultural polders, and the villages.

(EAEEEINLRIEE T BNES FEL SR
2B /57%(Chung, 2004). BBz DU EE A E
KR, BREMERIERKBT —ERENRE
ERYGERL, LUREIER R X 5 A RIS LB
—HEEBELSETIFARNKENA T RIGE T
RN A, Z— A EBTERIEARFX
MR E R BN A M BB AR AR BILL K
RE M ERNRMWZHo

FIG. 3.77 The "Prosperous Suzhou” Scroll: The Combination of Axonometires and Perspectives.
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The scroll, that is horizontal to the extreme
(36.5cm high but 1280.8cm long) can be viewed

as a territorial section following a zigzag itinerary,
from the Taihu Lake and Lingyan Hill, the typical
water town of Mudu, the situation inside and
outside of the city wall, the commercial street in
the city center, and finally to the Hugiu Hill (Xu,
Zhao, Cui, 2018, Wang, 2008). Rather than a limited
prosperity inside the city wall, the section presents
an incredibly extended diversity, quality, and
activeness spreading over the territory, a Suzhou
that is rooted in its dense network of water and
agricultural villages. The continuity between the
city and its territory is not just presented by the
water courses but by a continuation of vegetation,
activities, architecture, and the standard of life:
the buildings in the villages often have hard tiles
and gables instead of thatched roofs; the types
and the richness of vegetation is prevalent from
the hills, to the villages and towns and to the city,
from wild nature to the private garden; the urban
components, including the commercial street
along the water with trees, the treatment of the
banks and the type of bridges, and the variety of
activities in the Mudu town are comparable if not
identical with the ones in Suzhou city.

FIG. 3.78 The Diversity of Axonometry.
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Compared to the classic axonometric drawing

as a currently reviving fashion of architectural
representation, such as the work of the DRAWING
ARCHITECTURE STUDIO, the drawing of scroll is
deformed and imprecise (Wang, 2008). However,
atrue Suzhou is described, or even retroactively
and implicitly designed, attributable to this specific
way of representation, or more precisely a way of
observing and conceiving each space within its
territorial context.

The workshop attempts to paint a new scroll, not
only using beautiful elements from the original
scroll, but also trying to imagine a new project
which is built with the traditional Suzhou and its
landscape, a re-discovering of the prosperous
Suzhou.

FIG. 3.79 Detail: The Origional “Prosperous Suzhou” Scroll.
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F\G 3.80 Detail: The New Scroll: Research by Design.
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FIG. 3.81 The New “Prosperous Suzhou” Scroll (Work In Progress).
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3.4.3.1 - The Taihu Lake
LZK AR E R SR X

The Taihu Lake as an eco-system significantly
provides valuable eco-services, among which water
supply, climate regulation, water purification and
flooding control. However, due to water pollution,
the quality of these services has been declining
(Jia, Luo, Du, Li, LG, 2015). The agriculture in the
areas pertaining to and surrounding the lake, is of
a great productivity yet one of the main sources of
the pollution(Gao, Yan, Jiang, Ti, 2014).

FS,GIL 3.82 halytic D:ia!;:r;am:'Existin'g Situation. S~
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In the current regulations (The water treatment
masterplan of Taihu Basin, 2013; Regulation of
urban and rural planning of Suzhou, 2013; The
water treatment masterplan of Taihu Lake in
Suzhou, 2008), apart from the control of waste and
construction, the transformation of the agricultural
villages into an ecological, cycling, and green
productive environment has been a crucial aim.
Projects(e.g. Landscape Design of the east Taihu
dike, MOD, 2013) have been designed addressing the
water pollution using wetlands.

FIG. 3.83 Birdview: the Dike and the Agricultural Belt.
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FIG. 3.85 Satellite Image of the Zoom: 2002.
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FIG. 3.84 Diagram: the Sequence of Waterfront Space.
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FIG. 3.86 Satellite Image of the Zoom: 2018.
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The current surroundings of the Taihu Lake are
constituted by the following spatial elements: a
dike immediately bordering the lake and supporting
a raised autoroad; an agricultural belt formed

by high-density small villages, small dikes, road
networks and productive agricultural land, with
small hills in-between; a grid of new roads and
industrial platforms and new housing development
characterized by gated community and high-rises.
The grid has penetrated the agricultural belt and is
reaching the lake.

Io | |

FIG. 3.87 Conceptual Plan of the Waterfront.
TEIK T B SIS T E
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Zoom: the Agricultural Buffer

The project of the workshop, instead of creating
buffer zones based on metric distances and
specific projects, recognizes the entire agricultural
belt with the villages as a strategic space, which is
capable of systematically addressing the issues of
limitation and regulation, wetlands and purification,
flood-control and the transformation of agricultural
production, to eventually create a coherent space:
a productive park. The construction of the park
includes the following operations:

FIG. 3.88 The Window with a View.
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1. The downgrading of the raised autoroad on the
circular dike around the lake into a path for slow
mobility. The pollution from the road will thus be
reduced and more green spaces could be created
for trees.

2. Within the agricultural belt, all agricultural
parcels close to the Taihu lake are to be
transformed into the land of agricultural functions
with wetlands, forestry and orchards. The water
discharges to and from the lake will pass through
and be purified by this continuous space. Areas
of woods and wetland are to be constructed
around the villages to purify the water from the
settlements before it is sent to the agricultural
land, and to requlate the micro-climate within the
villages. The traditional dike-pond system which
was typical of the Taihu Lake basin and creates
biological cycles between orchards, rice, fish,

and other types of production, is to be promoted
and re-introduced. It's also an unique agricultural
landscape in the waterfront space of the Taihu
Lake.

3. The grid of road and industrial platforms

will be limited outside the agricultural belt. The
industrial sites next to the agricultural belt are to
be transformed into mixed development areas with
high-density housing. We shall improve the service
efficiency of residential and industrial land outside
the agricultural belt and limit its spread to the
agricultural belt.

The missing connections between the lake and

the land, the industrial zones and the agricultural
parts as the connection between the traditional
villages and the arriving high-density residential
areas therefore is defined. A resident in this high-
density housing will be able to experience the new
sequence of spaces around the lake: when the
window is open, he/she will see an open agricultural
park with re-qualified village; the park will be girded
by a system of wetlands and forests, and further
back the circular dike at the lake will be equipped
with services in pavilions and penetrated by a mesh
of paths for runners, cyclists and pedestrians; and
eventually the Taihu Lake on the horizon.

Waterfront Analysis and Design
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FIG. 3.89 Scroll: the Waterfront of the Tai Lake
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3.4.3.2 - The Grand Canal
BERR: KizA

The Grand Canal has UNESCO world heritage EMAEARREEHR CARER X E~2
status and is of great historical and cultural value, —, BEEBNH LM ER TN X HINZ

its Suzhou section is considered one of the most R ARG A REMNE . FRY, RATAEZM X AR
beautiful parts of it. The Grand Canal functions as ETICHRTE AEhBKY A6, X EIE R Tk
the main water transport artery and a backbone for  AIEBEENIEER. B, EMAEAEAEKN=
industry, and which has recently been widened and i, TR AMIRS 7 iziR,

raised to a grade lll transportation waterway. Its

transportation efficiency is greatly improved.
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FIG. 3.90 Analytic Diagram: Existing Situation. i IS industry
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Generally, the current industry along the canal is
well infrastructured by highways, railways and ports
and remains beneficial. In the long run, however,

in order to highly automate and informationize

the future industrial development of Suzhou, the
waterfront space around the canal still faces the
problem posed by transformation. Only a small
number of workshops and creative parks integrated
with residence are planned along the canal.

SR, REALIEIER AR TR B3 LEE M,
RN REEY, BREH AN T AMIEER
o BEMKITAERE, ERKRMAMAKR I LR
W& E B S E B KB, TR AWREKTE MK
\HE &% BB R TS R A R RIRE B2/
B, A5 EERBEAN TN SR E.

FIG. 3.91 The Asymmetrical Condition of the Grand Canal.
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FIG. 3.93 Satellite Image of the Zoom 1: 2002.
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FIG. 3.92 Water Front Concept.
TR AR

FIG. 3.94 Satellite Image of the Zoom 1: 2018.
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The Grand Canal is an important flood-control
apparatus, its dikes are to be raised by more

than 1m (from 4.8-5.0m to 5.8-6.5m)in order

to tackle the evermore frequent and extreme
high-water levels caused by the land surface
sealing of recent years (Suzhou's Water Bureau,
2018). Several requalification projects of its dikes
have been designed and implemented including
the consolidation of the banks and landscape
construction of the Grand Canal, Gaoxin District.
While the design of the new projects takes into
consideration flooding control, water fluctuation,
the naturalization of the banks with aquatic
plants, the space has a more modern appearance
than that of Suzhou. The Grand Canal, as a water
supply resource for the city and for agricultural
production, and a water system which provides
important eco-system services, is heavily polluted
(Yu, Liu, Yu, Li, 2011; Ren, Yang, Ren, Li, 2012).

The current section of the Grand Canal isin

general asymmetrical: the eastern and northern
side, or the side towards the city center, offers a
large distance between the water's edge and the
autoroad where waterfront parks and public spaces
can be located; on the western and northern side,
or the side pointing towards the outside of the

city center, the roadway runs immediately along
the water bank. The workshop project intends

to have alarge continuity of public space on the
eastern and northern sides of the canal made out
of the naturalization of the canal, with necessary
enlargement and deviations; on the western and
southern sides, pieces of linear public spaces and
downgrading of the autoroad along the water as the
land use permits are planned.

Z00M 1: the north section: industrial port and the
west station

The waterfront on both sides is largely occupied

by industrial sites. On the eastern bank, a rapid
urbanization with a high-density housing area is
being implemented on the agricultural land and
villages behind the industrial zone. A bundle of
railways, autoroads and viaducts separate the new
city development from the water front, fragmenting
the continuity of the green area and water space.

Waterfront Analysis and Design
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FIG. 3.95 Conceptual Plan of the Waterfront.
RSB IS T E]

Water Designs II: the Scroll Prototypes
FINKZ T EEFRE

231



232

The project of the workshop imagines an
asymmetrical transformation of the docks: the
transformation of the south-oriented side of

the dock into a mixed community with high-rise
residential buildings and green water front, while
leaving the north-facing part for industries with
less pollution and noise, and maintaining the
waterfront shape of this part of docks to support
industrial activities and shipping. The linear
green waterfronts, offering new accesses to the
water area for the city, penetrate into the city and
connect up with large green patches in which the
infrastructure is to be elevated or downgraded.
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FIG. 3.96 The Window with a View.
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When the window is open, a new inhabitant in the
waterfront community will see a green waterfront
with wetlands for water purification, woods, and
open green space equipped with public spaces
and commercial facilities; he/she will see the
movement of cranes and ships on the other side of
the dock, where industry retains its function; he/
she will see the Grand Canal up next to the window
with the city on the horizon.

FIG. 3.97 Scroll: the Waterfront of the Grand Canal
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Zoom 2: the Middle Section: the City Center

The waterfronts at the city center are strongly
asymmetrical: on the northern bank, or the

bank towards the city, a large public space
accommodates parks and public functions(cafés,
hotels); on the southern bank, or the bank facing
out of the city, the waterfront is occupied by gated
residential areas or industry, leaving narrow open
spaces along the waterfront.

FIG. 3.98 Current Project: the Waterfront of the Grand Canal.
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FIG. 3.99 Waterfront Concept.
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FIG. 3.100 Satellite Image of the Zoom 2: 2002.
i~ TERF: 2002
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FIG. 3.101 Satellite Image of the Zoom 2: 2018.
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The research imagines a radical naturalization of ARG R TEE LR E— D BAKBNEK

the northern bank. A natural and slowly inclined AR R, — > BN MILE B IR B T ia
green space is imagined from the current auto EEMIMRINITH, MTIAKIAE 7 AT LR
road to the water, which plays as a wetland for , 00 7 b RSN B 8. BT R B TR
purification of the run-off water from the city to 8 BB RS R A IE A B T KR 2R ER.

the Grand Canal and an enlarged buffering capacity &I X INE BIIGAE RS #H1T 7 BEK, o8& T NI
for flooding. The large auto road along the canal is B A R EAY, MAT A HRNTEAER
downgraded and reduced to half, to make space for ~ FERVIERIBTF &, HEXLENM S BIERS R
the new dike (+1m) with the path of slow mobilityon  1ZFAIIRS D (LKAEA) -

top.

FIG. 3.102 Water front concept .
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FIG. 3.103 Satellite Image of the Zoom 3: 2002. FIG. 3.104 Satellite Image of the Zoom 3: 2018.
HEh=TERF: 2002 =T ERF: 2018
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The architectural character of the space is inspired
by the traditional Suzhou Gardens, in which the
relation between architecture and water is unique:
the pavilions and paths (partly covered) are right at
or suspended over the water, instead of retreating
from the water. A system of suspended, new paths
(partly covered)at the level of the new dike will
connect new and existing buildings beyond the
dike. Buring the rainy season, the high water will
appear among the paths and buildings, creating an
appearance of living and walking on the water.

The project proposes a series of bridges and
passerelles for pedestrians which connect a new
green tissue following and crossing the canal. The
strong willing to join all the green pockets together
defined our proposal as well.

Zoom 3: the Southern Section: The Industrial Sites
and the left-over green spaces

The asymmetrical character of the section of the
Grand Canal is represented by the western bank's
main layout of a grid of roads, industrial platforms
and an autoroad at the bank, and the east bank's
main layout of a row of industrial sites on the
waterfront, new industrial platforms and a viaduct
to the east of the industrial platforms. The canal

is crossed by a strip of green space which is an
unbuildable area due to the electrical wires and gas
tubes it contains.

The project of the workshop imagines a gradual
downgrading of autoroad grids towards the water
and the green. The autoroad on the western bank
is to be transformed into the new dike with the
slow mobility path on top. The green space is
constructed as a park with wetlands and trees,

, which provide functions of rainwater saving,
purification, ecological corridor, etc. The industries
along the canal and the green space are to be
turned into mixed communities with high-density
housing with great views and orientation

Waterfront Analysis and Design
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EAlER BAK

2 Down-gradation of roads
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3 The wetland and forest
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FIG. 3.105 Conceptual Plan of the Waterfront.
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3.4.3.3 - The Grid
PR 7K {4

The grid is mainly constituted by two types of water
grid: that in the historical city center, and that in
the new development areas. The grid continues as
a dense network of rivers and canals in the rural
area.

The history of the ancient Water-road double
chessboard structure in Suzhou can be traced to

TN BIRIRE KA R AR E RIS AE AL . —RE
WAREDRBIKW, — B ENH R SMBREFITH
AT KMo TER I, AR IAR A — DB ERTA
Pz eIl N B X

FINE SRR IR &5 B] LUB M ZI B R BTHA,
HAB97K 5 3 LA ERAY N EURA K IEARE 5,

e
| TR

FIG. 3.106 Analytic Diagram: Existing Situation.

EEAE TR /

238  Waterfront Analysis and Design
TR 5% 1t

— Grid: Confluence of Road and Water
Bodies

K& B BRSO WA
— (Nfrastructure: Roads And Railways
RIEIR

i Open Public Space
ANHFFEE
I (ndustry
Tk X



the Tang and Song dynasty (7-13th century). The
water grid, combined with small dams and ponds,
was designed as both a water discharge and
storage facilities precisely according to the micro

topography (Che, Yang, 2016; Xiao, Zhao, Mao, 2017).

During the modernization and urbanization that
commenced in the twentieth century, the number
and surface of waterways has been significantly
reduced, many of them becoming dead-ends. Due
to the massive construction in the city center,
many waterways, historically the backbone of

FIG. 3.107 The Tranditional Suzhou Waterfront.
AMNEGREKTE]

FIG. 3.109 Comparision: Water Network in Suzhou and Venice.
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FIG. 3.108 The Traditional Venetian Waterfront.
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mobility and public activities, are now out of sight
behind the buildings. Today some of the waterways
have been requalified as public spaces, but in
general Suzhou has its character of being a water
city. In terms of flooding control, the historical city
center is managed as a closed polder with water
gates to control the water level of each waterway.
During the rainy season, the closure of the water
gates and the polder as a whole, the reduction

of water capacity, and the dead-end conditions
cause the concentration of pollution; during the dry
seasons, enormous quantities of water have to be
constantly pumped through the grid, flushing the
pollutants towards the downstream cities (Interviw
with Prof. Huang Tianyin, Suzhou University of
Science and Technology, 2018).

On the other hand, a water-road double chessboard
-enormous in its scale compared to the ancient
one - has been constructed in the new part of the
city: the boulevard and its parallel-running canals.
This grid can be found in the first industrial park -
the China-Singapore industrial park (SIP), where the
land has been pre-heightened and the ancient rural
waterways and polders channeled into the artificial
water grid. Due to the vast and rapid urbanization
process and the extensive construction of dikes
and water gates, the heightened land confronts
increasingly higher water levels.

= = 1 aE g
FIG. 3.110 Satellite Image of the Zoom 1: 2002.
Eh—TDERF: 2002
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FIG. 3.111 Satellite Image of the Zoom 1: 2018.
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Today the canal waterfront along the boulevard,
despite the beautifully designed public space and
urban furniture and wide pedestrian sidewalks
and bike paths, often finds itself caught between
numerous fast car lanes and the fences of gated
community, revealing a lack of active users.

Zoom 1: the Ancient City Center (Shiquan Street)

Shiquan Street is representative of the current
road-water relation in the ancient city of Suzhou. It
is a famous commercial street with rows of shops
on both sides, but it has very limited pedestrian
sidewalks and green space with trees due to the
two car lanes and one bike lane squeezed into such
anarrow street. The water parallel to the street

is hidden behind the commercial buildings, which
can be seen on few occasions where small public
spaces/bridges are located. The water quality

is unsatisfactory due to the wastewater from

the adjacent buildings and the road. In the in-
progress General Master Plan of Suzhou 2035, the
pedestrianization of the ancient city centeris on
the agenda. The project of the workshop imagines
aradical pedestrianization of the street. More open
space and pedestrian bridges along the water are
conceived through a selective destruction of the
low-quality buildings, to bring back the water to the
center of the section.
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FIG. 3.112 The Tranditional Center: Shiquan Street.
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FIG. 3.113 The Waterfront in the Back of Shiquan Street.
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The asphalt surface is to be replaced with more MAENRHEERHEINE SEENME LT

permeable and pedestrian-friendly materials BE (WEAZE) A8, TEELE L ERAYFRKMYE
for the entire section, so as to implement more S EN T T A KEG N ETE
commercial spaces with more views towards BAFRBHPKERRE T =E, FEAH=EAN
the water. The green space with trees is to be RUZKTEHEN B Z I BE SR BB D R A S

significantly enlarged with a natural open wadi,
which collects the rainwater before discharging it.

o | | | | 3.2km |

1 No-car space in historical center

HEXFT

FIG. 3.114 Conceptual Plan of the Waterfront.
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FIG. 3.115 Scroll: the Waterfront of the Historial Center
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Zoom 2: the Ancient City Center (North-East)

The waterfront space is divided into three forms:
back river street, two streets and one river,

and one street and one river. Accordingly, the
transformation strategy is put forward.

The strategy of back river street : implanting
multiple activities, rebuilding facades, adding
cross-section elements such as corridor, step,
three-dimensional greening, and windows to enrich
thestreet space. The strategy of one street and
one river: through opening windows, corridors and
terraces, the interaction between people and water
can be increased, the construction of recreational
space should be emphasized, and the cross-
section elements should be added, such as signs,
seats, waterports, corridors, and green plants. The
strategy of two streets and one riverfront space :
to retain the original height-width ratio of the street
and the function of the builder, and to add one or
two small service businesses appropriately.
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FIG. 3.116 Ancient City Waterfront Space Schematic Map after Renovation.

PSR SRR EBIRR

Bl
1 1) D

FIG. 3.117 Waterfront Reconstruction:
Back River Street Type
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FIG. 3.118 Waterfront Reconstruction:
Two Street and One River Type
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FIG. 3.119 Waterfront Reconstruction:
One Street and One River Type.
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Zoom 3: the New Town (Xiangcheng District Center)

The zoom is located in the northern side of the city
government of Xiangcheng District.

Strategies of urban design: 1. To enrich the rhythm
of riverbank space, the water body actively forms
a dialogue space with the shore. 2. Functionally
retaining the original waterfront linear building and
elevated form, and extending it into commercial
form to meet the daily recreation of office and
resident groups. 3. Providing more possibilities

of waterfront activities, introducing the concept
of street furniture, creating recreational nodes
under different scenarios, and enhancing the
intensity of public recreational use along the river.
4. Combining leisure function to build riverside
ecological system and laying diversified herbal
flower landscape. Using ecological vegetation to
rebuild riverbed can not only satisfy the natural
purification of water system, but also create a
landscape system adapted to different seasons.

G ﬁ'ﬁ%‘d ]

--__: T Feve i %ﬁ"-ﬁ "cg.l_{.r‘;rx;{.rm_lg ', ’

_—

e

RIF T 2 = 37 (RS )

TR T AN X B BUF LM, 26

BFKMEE; Bl =EIE SRR, KERAEKHE
bR 7 L AR K= BN B B, F‘ﬁik*ﬁl‘ﬂ%zéﬁ,I
BRWB—, EKRZEURR AT FEE3EM
1855, B ALEKT BRI R IR E,

PHIZI R — Bd FEARTE TS, EKE

EEEFATAIEMEASENMNEMNF A, £
TEIRR, REEZF KA S RERBEK
iili@ﬁﬁﬂ*’mﬁ/‘t FRTEBITEMSINE LAk

S, mE B BN AMEEABRH BIEER B HES
B =El BE 7B TUR K AR 1T

B, TORSREK, BEEK, FaMKN=EA=T
\E_HZKQ_L; &2 N E T8 = SINEB R AR
B2, LUrE” 5 90K TSR AR, 116
TI—JIEJE:"FE’WKM%E/’T— = ISR A AR E
FA5RE, 3T B A AR ANHE B AR A = 8). 1.
SEEMRRNBEEITEEIESER, RS UNE
FAEFT R Mo F B ESEWELE AR, T HEKERE
RARIRINTIEEN TARET THISMER.

FIG. 3.120 New Town Waterfront Space Schematic Map After Renovation.
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Zoom 4: the Boulevards In The New Town (Housing)

The housing area of the new town is car-oriented:
a great amount of surface is dedicated to roads
with multiple car-lanes, and visiting parking spaces
around the buildings. The dimension of the road
grid in the new town is approximately from 200-
400m.

The research imagines a concept of superblock,
similar to the reference of Poblenou in Barcelona
where nine typical Barcelonan blocks are
combined and pedestrianized into one 400x400m
superblock. Some of the autoroads inbetween
gated communities are to be eliminated, and the
visiting parking spaces are concentrated and
shared, to create space for slow mobilities, canals
and surfaces, wetlands for water purification

and storage and green public space. Globally, it
constructs a continuity of green and blue space
with minimal car-interference from the new town to
the city center.

FIG. 3.122 Satellite Image of the Zoom 4: 2007.
Ei DER T 2007
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FIG. 3.123 Satellite Image of the Zoom 4: 2018.
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Zoom 5: the Industrial Park And The Suzhou Creek

The Suzhou Creek is historically one of the main
discharge channels from the Taihu Lake to the
sea(The Suzhou's Water Bureau, 2015). It had a
relatively wide surface and historical agricultural
polders(Gao, Lu, 2004) with an installation of
villages on both of its banks in the beginning of the
21st century. The conflict between industrialization
and space for water is evident: In the last fifteen
years, a grid of autoroads and industrial parks has
rapidly taken the space of the agricultural land,
and extended itself into the Suzhou Creek with a
hard and straight water bank, while projects have
recently been proposed and implemented to re-
enlarge the river and reserve land on both banks, in
order to improve its performance in flood control
(for Suzhou and for the downstream Shanghai),
water supply, water quality and environment, and
capacity for transportation (The Suzhou's Water
Bureau, 2015; Chen, Wang, 2017).

The project of the workshop imagines an
enlargement of the creek to its historical
dimension, and a re-naturalization of the banks
into a largescale seasonal wetland park. The first
existing road along the creek is to be transformed
into a dike with a path of slow mobility on top,

FIG. 3.124 The Possibility of “Superblock” In Suzhou .
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Ay kNEe, HESR T FEMBELNARE. B
B, AT IEBMEMNINA S (EZAHMNI LBET
eI BIRA EIR)ER) , 2AE ELAOKEE ST KR TS EE
N ESIER, R TR FESE
REBIEFEHITHRFMAKFIE, 2015; Chen, Wang,
2017)s

WIHARMEFRMER I ETE LR, K P
BB AR ER B AL, A RMRRENCE A
FNMENAE ZRBARNE—FETEREER
SRR RSN SRERE, 2 LR EIET
BT R AERFRE T EMEENAHTEMN
Thie, tbangE & N ERRMIRKEH, ENRE

BANBY AR H RI/KE A Eo

FIG. 3.125 Barcelonan "Super Block” Dimension.
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connecting public spaces - terraces, pavilions EKTRIZZERELEN, B T2 HEN,
and stairways - suspended on or stepping into the EABGESIHE L EARNXE, KENTEWLA S H
wetland park. The bank will be continuously green TCBHEORKNESSHENARERENGAR
but won't be continuously public ; the inaccessible 2T A/EFEKMIERSXEEEEEART
space will be given to the river, which will control RS R EERPREM SR,

flooding, improve biodiversity and helps purifying

water. The industrial parks behind the dike are to

be mixed with high-density residential programs

and facilities/commerce, with spectacular views

towards the water and the skyline of Shanghai.

FIG. 3.127 Satellite Image of the Zoom 5: 2002. FIG. 3.128 Satellite Image of the Zoom 5: 2018.
HEhh PERF: 2002 Ehm DERF: 2018
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FIG. 3.129 Scroll: the Waterfront of the Suzhou Creek
B% S DEKEIE
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3.4.3.4 - The Lakes and Polders
VIR

The Taihu Lake Basin is low, flat, and thus
floodable. The level of most of the land is between
the highest and the lowest water level of the major
lakes and rivers. Through thousand years of history,
a constant human effort has been dedicated to
slicing and diking the land into pieces according to
the topography for agricultural production, which
forms the great numbers of waterways, polders,

KBTI B R, AR BB HEREE
TR AN RS KU REKLZIE, BEmik
SERERE JLTER, X/ T ENERSR
BIB9S 15, IR LD B Al NRH R 118
EINEERRLIEN R EFHEE BIbFETR
TTEHBKE. TFRMEA, EERY SR FRER
B917.5%, 2 EFRIEH—+(Gao, Han, 1999; Yu,
2002), TERZS, IFHATHEA (QOFREM) =
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and lakes that occupy about 17.5% of the plain(Gao,  FIMNEEAIRS K UFITF X AZFKINEZ WA 5
Han, 1999; Yu, 2002). During the rainy season, the BRI RE BN KA HKEIRRIFE S #M
polders and lakes (the Yangchen Lake for example)  F#X &R B FITFREHNKEASS5TFINHKE
are always at risk of being flooded from the waterin 12, 3F BB EmEARA, M E B BIETRERFRKAEE
external rivers and in the polder itself. The capacity /1S, E2EMNRENETENIHR T T ERITFX
of flood resistance and resilience depends on the TR, 518 TRl M a0 LSRR R E St i
height and the strength of the dike, the pumping, Ko BX EIMEARA AN AR AREE S

the depth of the polder, and the dimension of water A A — LG IF M, MEE N EA X R UAENR
surface within the polder.The flooding control of FXTHKEE AR ERE DR MIREN B EMN R E
the entire territory is complex: the absolute safety B KREENIFHAKEERE—RIINAREZIE

of the polder calls for a complete closure of the

FIG. 3.131 Exisiting Situation: Infrastructure and Inaccessible FIG. 3.132 Waterfront Concept .
Natural Area. /E7}<§|Eﬂ*ﬁ%ﬁ

HR: 32k N A E A SN A AR B AT 8]

- e - A il L e -
FIG. 3.133 Satellite Image of the Zoom 1: 2002. FIG. 3.134 Satellite Image of the Zoom 1: 2018.
Eh—TERF: 2002 HEiy—TEMRF 2018
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polder and detachment from the external system,
at the cost of higher water in the main rivers, lakes,
and cities downstream; the flooding in external
rivers and lakes, especially in the Taihu Lake,
occasionally demands the temporary flooding

of certain polders. Confronting the higher risk

of flooding and water scarcity due to the climate
change and concretization of the surface, a
delicate mechanism of flooding control has to be
built and managed based on more robust polder
dikes and a larger capacity of water storage within
the polder itself (Gao, Han, 1999; Qin et al., 2002).

The urbanization, which in its early stages was
more to the east of Suzhou towards Shanghai, is
now extending menacingly towards and into the
lakes and polders in the northern and southern
parts of Suzhou. The modern development,
following the tabula rasa operation on the historical
structure of agricultural villages, imposes generic
forms of public space and waterfront, which evokes
the dilemma of desperately seeking for design
solutions capable of combining Suzhou's traditional
character with modern urban development, while at
the same time ruthlessly erasing the real historical
heritage - a true part of Suzhou - and its structural
function on the territory.

Z00M 1: Yangchen Lake and connection to the city

Within this water body, the Yangchen Lake plays a
significant role in water supply, flooding control,
and eco-services, and is among one of the most
environmentally sensitive areas (Wang, Chen, Zhao,
2008). Its connection with the city is compromised
not only by the water gates but also by a giant
bundle of highways and auto roads that cuts off
the ecological continuity. The historical villages

as communities with a mix of agricultural and
non-agricultural activities are ghettoed by the new
infrastructures, waiting to be relocated by strong
political and financial motivations. The structuring
landscapes is interrupted due to large-scale
developments and megalomaniac infrastructures,
water in particular lost its structuring role.

Waterfront Analysis and Design

R 5%t

BHEY TE SR U S R EUA KGR IR
WTIER L FIE R T, — D EEBR AT R K EEN
FIRERUTITHREEBSENRENRE R
EMmE2HETFAEKEE £(Gao, Han, 1999; Qin
etal., 2002),

SBT3 BRI 2 LUR BB 12 _EigRY TS
BN E, 05 BEF R B EAmEERBIIELTH
I EKHE I I AR T (3T R B BT HEEM. [H &
RARNENRENEEREER, TEZUENBIN
R R H T EFLEKRTBNE, AMTIFZET —D
EMZ RFE AN —FES NI HAMNES
BFeES5UAMETARBESHNIRITAR, —HH
NARMR AR ERBERER X ERIEF X
— BN BTN AT R L HEMBABBNESR, B
ENBEREENERE RN —E D WHEEH
AMUXZRR. ZEFRM, BRI TEE N HIESE
ERERIRE M ER.

RAFOR Tz —  BRVEH AR ELAN S T RO 1%

FEUEIT A A R YK R AR, BRIBATE (K. B EA 4
SREFEREEEXEENER, WEAMESI
IBREURMXIE 2 —(Wang, Chen, Zhao, 2008). fH
EHRAMNBX Z BNESHNSMERIEEER,
TMURHTFKEANELE, ERETREZENALR
LERTERAR. TR IR E L ERERIZ
Mo RASILAR F A M X M BB ZFh A =R R X
WXL EMISEERM 2 E, AT —M 1
MBS, ERFEWRT HINBCAMEAEFHET
TERIB L. RIS AT ERISHEFI T
HAERTEIME R T, KIENEH MR 8Tk
T ErIIEE,



FIG. 3.135 Conceptual Plan of the Waterfront.
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The research imagines a deep-ecology operation,
which:

1. Re-naturalizes the waterfront and spaces under
the node of viaducts, to create spaces dedicated
to forest, water, and wetlands, benefiting from its
inaccessibility from human activities.

2. Requalifies the villages as local centers, and
extend their slow mobility connection into the
metropolitan system; diversifies and transforms
the declining agriculture in the villages into the
diversified urban agriculture with wetlands, woods,
orchards, fishponds and kitchen gardens, which
represent the images of the traditional agricultural
landscape of Suzhou.

3. Densifies the villages with diversified and
mixed functions, especially at the border of
the waterfront, to benefit the view around the
Yangchen Lake.

MR REES" A R, TR HEREN 73N
BXZ BRI TTENBANMESRSBEKTE:

1. FAAFEEDEUEAER &M, B —
R EURSRTHTEBA N, FXE=
BT 2RI AR OKE B EHF IR,

2. BEKERNERE TRAZERRALX D,
R ES BERIARHE B0 @I I8 TRIEMEE E
ER B RN ERN TR AR W BN S5
ERT R, ¥ FE3E 3 At TE R B LI
RIZHEINRE, MEFE T LA AN EZBIR A E I
7, B aEENEN B EERIFE,

3. I ERMAER SR KX =8 At Thee
MEZHUIIEEE, U BRE AN RIIF 5o

FIG. 3.136 Scroll: The Waterfront Of The Yangchen Lake - City Connection
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Z0OM 2: The agricultural polder REMRZ Z A ITH

The agricultural polders, for example the rice B IFRINFERITEE 27NN KIS E R
polders, are crucial for water storage. The KRE D 7 —o MMNEBIG T AEN R LIRS I ™

concretization of the surfaces has largely reduced  BIFAHHEES 8T, BMEIR T L B RME
the polder surfaces, which counterbalanced the BOIE N, tFEEERURL, W B A S Hae T lT

effect of the massive construction of pumping TR, BB AN TG RIS LUK B IR E
facilities and the energy spent on discharge. The BR, SBAA K 20F— BRI HAR RS LT
flooding control standard (20-year-event) in the M (Luo, Gu, Gong, 2011)e F— MR FIFHMNEER

rural area has hardly been achieved(Luo, Gu, Gong, T RIEENZHNEN.EHENEE REBERTR
2011). Another transition is the thinning of the dikes  TRRVIR = SRMEMADLE (LR TR 1T B B EEZBATH R o 1IX
brought by the prevalence of modern mechanical TR AARTU T &5 e T m (E TR AR AR
fishponds, replacing the traditional and ecological ~ HYIABETLE, UEFSRITHMXBIEKS
dike-fishpond model. The waterfront today is thus ~ [BFFIFEMEAEH BRESS, BRI EEERNL, AF1T
very narrow and fragile, sometimes concretized, ENESERB THTEFREER.

with limited space for pedestrians and vegetation.

FIG. 3.137 Waterfront Concept .
R EER

FIG. 3.138 Satellite Image of the Zoom 2: 2002. FIG. 3.139 Satellite Image of the Zoom 2: 2018.
i~ TERF: 2002 " T2 2018
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The research imagines:

1. Are-introduction of the dike-fishpond model
with wide, robust, yet natural dikes and banks.
Trees and bushes are to be planted on the
waterfront to stabilize the polder structure.

2. Adiversification and upgrading of the declining
agriculture with wetlands, woods, orchards,
fishponds, and kitchen gardens, which represents
the images of the traditional agricultural landscape
of Suzhou.

3. Arequalification of the traditional villages and
local centers, with an extensive and light system of

path for slow mobility at the naturalized waterfront.

Waterfront Analysis and Design

R 5%t
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3.5 - Water Designs IlI: Suzhou Garden,
Guidelines for The Future

3.6 - APNKZ %1 = (N AA,

& [ AR SR AY T

All previous investigations depict a vision for
Suzhou's future, “Suzhou Garden”, where water
management, ecological systemic thinking and
urban design are allied in the production of a
different space to live in. The guidelines translate
both vision and design explorations into a set of
concrete rules which renew the relations between
mobility infrastructure, housing, activities, green
and Suzhou water bodies. They are the starting
point of a new project for the city.

WIS M KRBV, Tl 133 T AT BIRF
RERET “DINEM XR—FEFER X DR
S, WA KNER W ESRFNBER
S—BEE—T2WNEERRED. SNEFRE
SRR N —HEATMEFRAFN B,
XN EFHE X T 30BIEH L& EF- URES
=8 5 AN EMKEZ BB E 2 X o 3N BIE TS
IR U EX R EAFHBITIA R ME .

FIG. 3.140 Example WATER AND ASPHALT The Project of Isotropy: Guildlines of Water Space. (Secchi, Vigano, Fabian, eds., 2016)
KA=ENZIT S NEREEF . KSHE_WMmIaRMAR (Secchi, Vigano, Fabian, eds., 2016)

Water Designs llI: Suzhou Garden, Guidelines for The Future
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3.5.1-The Tai Lakescape Zone
RN X

The main concept is to transform the space of the
agricultural land and villages around the Taihu Lake
entirely into a buffer zone for water storage and
purification, and a productive park for recreation
and slow mobility. From the Taihu Lake to the

west to the dense residential and industrial area

to the east, a sequence of spatial actions is to be
implemented:

o i i
L]

N

"

[

FIG. 3.141 Conceptual Plan of the Waterfront. A

ERT R R E

Waterfront Analysis and Design
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SN EERIFAHN 2 AR R EER—
MR, — MELRVEKT 8 X MR A NMER
BB ERE, [F HETJ@E—AﬁIFL BE7]. BETR
HIRRNFIERZBEEMINEEN GRS AE XNE
AT EE MRS A AN AR MIAY 25 Sk sE A Tl X (
;ZD;F\/%, 71E$EEI, =M, 17, 215 Zial.EKEEE
ZRItSNEE:

1 Agricultral Belt: Purification/Storage
Area around The Taihu Lake

f%ﬁ%ﬂ%@bﬁ FHRBBRY AR E
=]

2 Naturalization / Enlargement of The

=3 Grand Canal and other Main Waterways
XA E E R IRE AR =
B

3 Completion and Extension of the Water
Grid, the Elimination of the Dead-Ends

PR AR BIIR A2, SEFRIET

SVINEN

4 Wetland: In-site Water Purification and
5 Storage Space

SR TEHREIK N BT E)

5 Naturalization and Reinforcement of
the Agricultural Polders

MR HIEFRYINE K B I



1. The dike:

Together with the current project of raising the
circular dike around the lake, downgrade the
high-level auto road on the dike into a path for slow
mobility with trees and vegetation.

2. Thevillages:

Transform the agricultural parcels close to the
lakeinto wetland combined with forestry and
orchards. Construct woods and wetland around the
villages, and re-introduce the traditional dike-pond
system. Serve the entire agricultural belt as a park
with paths and facilities.

1 WEIARER:

SE RN TR, BN LY RRIE RS
PR N —FBWARMIEROVIETER, MR M
BEEH NSRRI XA, HRDRENTS
RN B AR, NEREREKTE LIS
Ffo

2. BRI

LU, ik RESH AR IRIT PRI B, M
AE AR Y A 7K LUK MR Y X A# R HE 7k 1 22
X RBYESR = [BIH B B B EIR 3L
N EDRIARALE M, SR ER D MY ER R E
BUHEOK, H BENEE ISR AR ENHMS M.
RITHIR HIME MR AR L SRR E BIE.
RESEFRWEI, (BHESERANES ST
AR R, BB IEAEKERIRMAER AN

The Past [ 52

the Existing Villages FIRASE
Agriculture 7H

the Taihu Lake A4

the Existing Road FILIRIE B

The Existing B

The Guideline &M

the Wetland at the Water Front for Water Purification JE7K X FAF 7K BR/& LAY Z i
the Wetland/Infiltration/Storage of Water in Existing Green Space TE BUIRZR I _E BRI/ /511 /8 1F

Downgraded Roads within Buffer Zone 25 71X P& & FELR
Industries T
10 Urban Development 3/ & &

1
2
3
4
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9

FIG. 3.142 Conceptual Plan of the Waterfront.
R AR T E
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3. The dense industrial and residential area:

Limit the grid of road and industrial platforms out of
the agricultural belt. Downgrade the existing roads
through the belt and approaching to the lake into
slow-mobility paths. Transform the industrial sites
next to the agricultural belt into mixed development
areas with high-density housing.

The three spaces are integrated by and contribute
to a water management system. The entire village
areais considered a buffer zone, in which the
wetlands and ponds provide capacity for temporary
water storage. The wetlands are located at
strategic points in the system to purify the water
introduced to the agricultural land and discharged
into the Tai Lake.

the Existing Buildings T8 B4R
Densification iﬁ%ﬂ?ﬁiiﬁ

the Vilalges N

Agriculture 7H

g s~ NN

FEIVRAR A _ R /210 /fETF
6 the Tai Lake A4

FIG. 3.143 Conceptual Plan of the Water Management.
TEIKTE R B SIRTE
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the Wetland/Infiltration/Storage of Water in the Existing Agricultural Field



3.5.2- The Grand Canal
BERR. KiEA

The main concept is to recognize the asymmetrical
situation on the left and right banks of the Grand
Canal, and create a continuous and wide public
waterfront on the eastern and northern banks and
episodic yet connected public waterfronts on the
western and southern banks.

FIG. 3.144 Conceptual Plan of the Waterfront. A
KT ERIRITE

RizAMmMigit SNRGEIE TS E R T KiTARE
FREBGERZEIVA BRI RFEMNRERILE
K BN B R MES:, MR bR AR kTR
RN BRI 1o A VIR EE S WAL R AR F
AL R QIS ELR M L b8 B R =8, BRI
FAMEEA N FedEltRAFRNTERRFES

SBT3 BISFLE K2 T RS S RYEK T,

1 Agricultral Belt: Purification/Storage
Area around the Taihu Lake
PR A IRy Ak E ]

=8

2 Naturalization / Enlargement of the
Grand Canal and other Main Waterways
XA E E R IRE AR =
B

3 Completion and Extension of the Water
Grid, the Elimination of the Dead-Ends

XIS BIIR AR, SRRk

SVINEN

4 Wetland: In-site Water Purification and
Storage Space

SR Bt R R B A

5 Naturalization and Reinforcement of
the Agricultural Polders

MR HIEFRYINE K B I
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1. Industrial sites on the eastern bank:

Transform the south-oriented side of the dock
into mixed community with high-rise residential
buildings and green waterfront, while leaving
the north-oriented part for industries with less
pollution and noise.

the Existing AR

the Grand Canal AizA]

the Industry along The Canal JAEE I
the Green Space FIRZRI

the Existing Housing BUAHTZEFEX

L mrdeE RE AKX :

RIVXrmMEARFOMKERASEZENEE
B, F R AL T F RS AR K = (BT E S
B, 2T SR R ENEM ; ME A EANRER
TP XL BB X R BB IR A A5 ZLAR Ay Tolk o B
DS SF A=l F=ya £ e

the Guideline S

The Wetland/Infiltration / Storage of Water In Existing Green Space EBUIRER M _E AR It/ /510 /6 1F

1
2
3
4
5 New Development along The Water EKEERELREX
6
7 Industry/Creative Activities {RE8 T\l /B = FEX

8

Continuous Public Space / Naturalization of the Bank ESHAHTE / BRAKBVERFZ

FIG. 3.145 Conceptual Plan of the Waterfront.
TEIK T BT E

% 1

1 the Existing Buildings LB R
2 Industry/Creative Activities R 88 T\ /8 B X

3 the Wetland/Infiltration/Storage of Water in Existing Green Space E BUIRER M _E YRt/ /510 /6 1F
4 the Wetland at the Water Front for Water Purification ;EACGEHA T 7K B% L

5 the Grand Canal and Perpendicular Dock Rz 5EBREL
6 New Development along the Water EKFEREAEX
FIG. 3.146 Conceptual Plan of the Water Management.
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2. City center on the northern bank: 2. mHOEERYLRE:

Naturalize the bank into a natural and slowly BEMERHITAMENESHLIE, BT
inclined green space, as a wetland for purification IKEE SRR EG KR B ETRKERN
of the run-off water from the city to the Grand FBHAER, R KB RIA MY, T RN =
Canal and an enlarged buffering capacity for B IS TRB B TR RN HIREILS
flooding. Downgrade the large autoroad along the IR

canal to make space for the new dike (+1m) with the
path of slow mobility on top.

the Existing B the Guideline:Dry Season S : 7k HA the Guideline:Rainy Season S| : FE7KEHA

1 the Grand Canal KizA]

2 the Green Space/the Raising Dike INAREEM/IEFE NS AR =

3 the New Dike and the Downgrade of the Road XTEIKIEBRBIZE R S IS #BViR =
4 the Suspended Pedestrian Spaces RS AT

5 the Existing Buildings at the Waterfront 78 JE KSR

6 the Naturalization of the Canal Kz AltgE B AL

FIG. 3.147 Conceptual Plan of the Waterfront.

TEIK T BRI IS T E

1 the Existing Buildings T 5%

2 the Wetland/Infiltration/Storage of Water in Existing Green Space Ei)@lﬁiitﬁ}tE’ﬂfﬂim/%%/ﬁﬁﬁ
3 Linear Wadi along the Road for Water Collection F4T 58 BEBILRAR B FAKER

4 the Wetland at the Water Front for Water Purification ;&K E A FK BLE 1Y

5 the Grand Canal XizA]

FIG. 3.148 Conceptual Plan of the Water Management.
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3. Industrial sites on the western bank:

Gradually downgrade the roadway grids towards
the water and the green. Transform the autoroad
at the western bank into the new dike with the slow
mobility path on top. Construct the green space
with wetland and trees. Transform the industries
along the canal and the green space into mixed
communities with high-density housing with great
views and orientation.

The naturalization of the canals and the main rivers
in Suzhou, creates not only continuity of ecology
and public space, but also a capacity for water
purification and storage. Good examples can be
found in Suzhou, and a systematic implementation
is needed.

3. imAr B PR TALX:

iz R Fa i B R B RS 5 B (R s A Al F L aE
BEHATRELR, IR OEIRE M E RN EE
KA T XERAKEEE —MMUETHERILE
TRBRENRE, NITAEKEER A HEENH
BEEISERENIFE ERAERNZHEANRER
WA, RERKEEN 2L ESEE. £85%
RIS BT AR S FH AWM T X
WEGRIKASRFFHRANSUNESEEETEX,

AT AN LM ERRAYE KT B4R IR T
TANFRRENILFEHITERANAE, BTES RS
MESR AH=T(8], FIIE R E R E KRB,
MBI —ERTRIREERA T EMBEREN, =
BIHAEE, SN EE/FXMERNBILIERTK.

the Existing AR
the Grand Canal and Existing Road Kizon) Ko I3 iE B
the Industry along The Canal 533z A Tl
the Green Space IARZE MY
JEX

the Guideline SN

the Wetland/Infiltration/Storage of Water in Existing Green Space TE IR _ERYE /810 /(8 TF
the New Naturalized Dike and the Downgrade of the Road X HUIRIE B AV4E R M iR Y B 7A 1L

1
2
3
4 New Development along The Water EKEERE
5
6

FIG. 3.149 Conceptual Plan of the Waterfront.
R ARSI E

1 New Development along the Water EKEFEREAREX

2 the Wetland at the Waterfront for Water Purification / Storage ‘;EKEW%?*E%%%/%%

3 the Grand Canal Aizm]
FIG. 3.150 Conceptual Plan of the Water Management.
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3.5.3 - The Grid
PR 7K {4

Two types of grids in Suzhou are recognized: that
of the ancient city center, and that of the modern
parts of the city with boulevards and canals. The
main concept conceives the former one in the
context of a radical pedestrianization of the space,
and transforms the latter one according to the
superblock principle and the use of car spaces for
water and green areas.

FIG. 3.151 Conceptual Plan of the Waterfront. e
KT ERIRITE

TN BIPIAE KA R AR E RIS LA AL . —RE
WAREDRBIK W, — B EFI T SMBREFITH
ATHKERG FME R EKZERIZIT S 7N
BIRRBRBROAERIBES, KILEKT B
BENERXPTRANTIESR, REHRA
B BREX" SRR D EITTE—ER
MEEG—RUNESEKZE,

>

1 Agricultral Belt: Purification/Storage

Area aroum# the Taihu Lake

IR A AR E
=8

2 Naturalization/ Enlargement of The
Grand Canal and other Main Waterways
XY AR E ER AR B AR
Bk

3 Completion and Extension of the Water
Grid, the Elimination of the Dead-Ends
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1. The ancient city center:

Create more open space and pedestrian bridges
along the water through a selective destruction of
the low-quality buildings, to bring back the water
to the center of the section. Replace the asphalt
surface with more permeable and pedestrian-
friendly materials. Enlarge the green space with
trees significantly with a natural open wadi to
collect the rainwater before discharge.

1. AMNEHX

SN 2BEFITUAFIE, WieEE L RREIZ
RERERER D BT IEIRFFH B ILE ZHRK
= EFR, ANTEKEEFANE N RKEER
Pl AN HBRERRENE 2BENNES
TTRBVERE (A% R, BITIEMEE=
BEROHKREIRAKERHNTE Z BIREB R D
WEERNIfER

the Existing FLIR
the Existing Buildings IRARERSR
Historical Waterway RsEsKE
the Existing Commercial Street IR Al &7

the No-Car Continuous Waterfront Public Space ESAVER ST
the Opened Up Commercial Buildings ERKELZE)

~N oo O NN

FIG. 3.152 Conceptual Plan of the Waterfront.
RSB IS T E]

1 the Existing Buildings T8 251

the Guideline S

the Wadis in Public Space for Rain Water Storage NHE=TEFNFBHAKER
A

P

the Bridge Connecting the Waterfront and Public Node TR RZABI AT TE T =

2 the Wadis In Public Space for Rain Water Storage ‘A% 8] H B RBIHEKE
3 the No-Car Continuous Waterfront Public Space ESRER ST AT (8]

4 the Commercial Buildings at The Waterfront JEIKE =)
5 Historical Waterway 752 7K3i&
FIG. 3.153 Conceptual Plan of the Water Management.
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2. The modern parts of the city (housing): 2. i EEX

Selectively eliminate some of the autoroads SNEET BED PR BLREX"NMHE, BikiFt
inbetween gated communities, to combine them B — e F X 50X 2 B ETERIRER, B
into the maximum 400x400m grid. Concentrate EITERMIEYT A 400 X 400K R BIEEIHE

and share visiting parking spaces. Create space for ~ FHFL{L, IBIMEHRZZ, TE TRN=E A LA
slow mobility, canals and water surfaces, wetlands  {EI{TRIB= 8 HTHKEFEK T B FEAHT
for water purification and storage and green public [\ fEBE TR RKBLEMEF £ X B EIEGE

space. RERERG LRI RO EMIEKT B ELE,
BIEH — R 5 TR BIELRY T AEKE
o

the Existing IR the Guideline S

1 the Canal 1&7A]

2 the Existing Road FIIRIE R

3 the Wetland at the Waterfront for Water purification and Storage TRIKEYZK BT A & KRR
4 the Downgraded Road and the Slow Mobility Space PR AYIE BE LU K7 1@ BR AT IE = 8]

5 the New Green Waterfront in the Neighborhood #E X PRFfTIE 4R (5 =K =5 |8]

6 the Naturalization of the Canal Kz AltgE B AL

FIG. 3.154 Conceptual Plan of the Waterfront.

TEIK T BRI IS T E

1 the Existing Buildings fﬂﬁ@ﬁ

2 the Wetland at the Waterfront for Water Purification ;E7KE# T 7K &1L

3 Water K&

4 the Wetland/Infiltration/Storage of Water in New Green Space E%ﬁ%iitﬁltE’Jfﬂ%/@%/ﬁ%@
5 the Existing Buildings LB J£57

FIG. 3.155 Conceptual Plan of the Water Management.
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3. The modern parts of the city (industry):

Widening the Suzhou Creek to its historical width.
Transform the first existing road along the main
rivers into a dike with a path of slow mobility on
top. Create water space/wetlands by reducing the
underused spaces and parking spaces. Connects
the canals and the green spaces along theminto a
continuous network.

The two waterfront spaces - the one of the
pedestrianized streets in the historical center

and the one of the linear green space in the new
parts of the city - are connected into one universal
network of public space, a base fora 100% public
waterfront.

the Past [T %2
Suzhou Creek in the Past [J152 RIS AT
Filling the River for Industry 3B 78 K R UG 10 Tl BN AR 3
Extension of the Width of the River a7k K
the Naturalization of the Bank B SALIR=E

the Existing TR

~N oo O NN

FIG. 3.156 Conceptual Plan of the Waterfront.
RSB IS T E]

3 X

ST MRE R IHAEKERR L L, BH
B pUR R 1T BAALANE, BB A MR R KR
METEAR ZPARNETEREEFTENE
DS IIERIER, HHhEIBTOEN =0
RFIREZMAHTEMINE, LbNEaNEER
Milmk &Y, ENRE T AREF EKELE . EEF
MEAR I BESFEMINERS K,

SN EERFERMX BT URNEKET 8 S HHXER
HXM T EKARLMERNESEKT B EEKR,
PN — PSR E LS —B BXREEA A A
HTB ARG XD RHETERF 7N KRIL100%
NHAATEK T [BIR A T £t

the Guideline S

the Down-Gradation of the Road and Consolidation of the Dike 48 /88 B& 3 IN5RIE A
the Wetland/Infiltration/Storage of Water in New Green Space E%ﬁ@ﬁﬂﬂtE’ﬂfﬂi@/@w/ﬁ%ﬁ
Mixed Densification within the Industrial Site at Waterfront 75 &K T X AR & H T 4

1 the Wetland/Infiltration/Storage of Water in New Green Space E%ﬁ@ﬁﬁﬂtE’ﬂfﬂi@/@%/ﬁ%ﬁ

2 the Existing Canals BIRIKIE

3 the Wetland at the Waterfront for Water Purification ;EZAEMMA T KBUE L F1T5E ALK BARKE

4 the Naturalization of the Bank B SALIR=E
FIG. 3.157 Conceptual Plan of the Water Management.
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3.5.4 - The Lakes And Pools
BEITFGHBH

The main concept is to reinforce the waterfront SN EEX EMAENIE. T8 HHXTEK
of the dense pattern of lakes as a structure and ~ =[EI#HITINE, F1SE B HBE 115258, BB XS
capacity forflooding control. The bank of the lakes  $.3F M HBVREHITINEN B AL IR, IRFAHE
and ponds has to be significantly naturalized and ~ £Z&SHME, WERZANVH S T EKTEER,
widened to improve its ecological value and build

the systematic system of rural waterfront space.

Area around the Taihu Lake

IR AR K E =8
2 Naturalization / Enlargement of the
Grand Canal and other Main Waterways

X AIE A FE BRI AR
Bk

3 Completion and Extension of the Water
Grid, the Elimination of the Dead-Ends

XY IEKAERI AR, THERET
SRR

4 Wetland: In-site Water Purification and

Storage Space
TR Bt RO R E R E)

5 Naturalization and Reinforcement of

FIG. 3.158 Conceptual Plan of the Waterfront. e the Agricultural Polders
TEIK T BT E XYL IR R AN E K B AL
Water Designs llI: Suzhou Garden, Guidelines for The Future
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1. The main lakes:

Profoundly naturalise the waterfront of the main
lakes (e.g. Yangchen Lake)and the waterways that
connect the lakes to the city. Create spaces under
and around the main infrastructure dedicated to
nature and limit the human activities within them.
Transform part of the agricultural land at the
waterfront into wetland and water storage. Connect
the waterfront to the villages next to the water with
public space and slow mobility.

1 EE2HA

Rthia LU B R85 1t Bk B8 AR K =18 (40
BRI BATAMNR B2, IRBALEEBLRE
Bflo EFTREIR AR BRES LUK = 2R S E 1% B
A EIRE B, X LT E) e 2 BRI AR
KENEMFRESBIR REFIKERIAN EH
RE & RARAK SO, B ES B ER AR
DB 18T IR B EIE R XX A EERITHEE
HITEHWRS, FrRAERDEK=RHEE—
ERWBITS I8 —EHERFET,

the Existing JIR
1 the Existing Road BLIRE B
2 the Elevated Bridgeﬁﬁﬁf
3 the Villages R
4 the Existing Industries IRAR T Al
5 the Water Gates 7K[]
6 Parking Lot {2217
FIG. 3.159 Conceptual Plan of the Waterfront.
TEKTEIERILITE

SN

1 the Existing Buildings I8 B

the Guideline S
7 the Wetland at the Waterfront for Water Purification
TEIKR BT KBTA LAY
8 the Natural Ecological Reservoir BRESKX
9 the Transformation of Agriculture FTEL R FERY
10 Industry Transformation T K&

2 the Wetland/Infiltration/Storage of Water in Green Space E£3#_E RSB H#Y /810 /iETF
3 the Wetland at the Waterfront for Water Purification ;E7KX BT 7KL AYE

4 the Existing Waterway IR 7KE
5 the Transformation of Agriculture FELR FERY
FIG. 3.160 Conceptual Plan of the Water Management.
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2. The polders and fishponds:

Re-introduce the dike-fishpond model with wide,
robust, yet natural dikes and banks with trees and
vegetation. The minimum width of the top of the
dike is 3m, and the fishpond cannot be within 10m
from the foot of the dike. Requalify the traditional
villages into local centers, with an extensive system
of paths for slow mobility along the waterfront.
The reinforced dikes are the basis to create a slow
mobility network in the villages located in different
polders, and to create a continues ecological
system with rich bio-diversity thanks to the variety
of natural vegetation and agricultural production.

2. AAVTH

BMMERSNRE REGRE, 2R, BAK
BRERRFEIRF LMEF ERER, IRAHHEA
AYEIBY N & 4. IR B A F3K, AR & yEiE
BER T/ NT 10K G AR ABIR L mERH R
BB, A 7R Mt BB R RIZHFIhRE,
Z5HNERREINEE, BIEN KA E
B T RN ERE FHRALBEAX DL, 5
T BB BT IR LBV IBTTI AR IE R BTN
& RIS B BV 1T GE SH X KR B B R
Z BB IBITRR T RN B E R K. BT ES AR
AR LR MR mE B EX MK AN E
MEFERAFEN— MK,

the Past i 5E the Existing TR the Guideline &M
1 Water between Polders 3 [8] 7K & 5 Traditional Fish Pond {4t & 1
2 the Villages &t FE 6 Modern Fish Pond BLCEE
3 the Dike 123 7 the Wetland at the Waterfront for Water Purification + Reinforced Dike

4 Agriculture 7R
FIG. 3.161 Conceptual plan of the waterfront.

TEIK T B IS T E

Water between Polders 8] 7KE

the Villages NE

Agriculture 7H

EIK R TR BTA LAY LUK N E A9 1R

1
2
3 the Wetland at the Waterfront for Water Purification ;EZK X BB F 7K B/ L A9 23
4
5

Traditional Fish Pond {54t & 1
FIG. 3.162 Conceptual Plan of the Water Management.
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3.5.5 - Guidelines: Classification
Sm: 53

The spatial system of waterfront space can
generally be divided into three parts: revetment
area, hydrophilic area and waterfront construction
area. The design of waterfront space needs to give
full consideration to the coordination among the
three elements of waterfront space, so as to form a
perfect and reasonable waterfront space system.

wsing lond red | E@_L,_

o &
= =
F Jk‘..-.

EAEE
Hydr gk lie Araas

ARlEE

Canatriection Johe

FIG. 3.163 Hierarchical division of waterfront space

R EIERIA R D

3.5.5.1- Revetment Area
AREX

The revetment forms can be divided into the
following five forms. Vertical revetment is suitable
for narrow river sections. Compared with single
brick or concrete material, ecological material

is preferred. Hard slope revetment has strong
artificial sense and good effect of flood control

. The natural slope revetment is suitable for the
wider reach, and has the best ecological effect.
Platform-type revetment is suitable for urban areas
where land is scarce and doesn't have enough

land for activities. We can design lifting platforms
extending to the water surface. Artificial and
natural combination revetment can increase the
hydrophilicity of the revetment by constructing
steps at the bottom of the grass slope.It can not
only protect the bottom of the embankment from
waves and scouring, but also provide more activity
space for citizens.

Waterfront Analysis and Design

R 5%t

R

Watlsr Forma &and Revelseml Deaign Hydraphilic Afeas Comalrustion Jome

RIKBEEAR R BT LA N =8B DA X SRR XA
RIKEIR X BT SRR = BRI T A 7 B+ 2
I BEMEL T 2380 K TEANFTHIE R 5%
KK EIEEITARR KM RS IR FRPAIR .
RSFIRMEREFIER  RKBIRK B ERRRLL
AR BRI H B R RKTEIRITFE
2 KA KSR FK TR KB =IE =
NEEERZENEENE, EEERENTE
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FIG. 3.164 Revetment Forms (from Left to Right): Vertical Revetment, Hard Slope Revetment, Natural Slope Revetment, Cantilever
Platform Revetment, Revetment Combined with Man-Made and Nature.

R (ARA) | EER R BRI BRI AR A TS AREA I,

The material form of the revetment has a
significant impact on the ecological and landscape
effects of the riverbank space. Natural ecological
revetment materials are mainly suitable for river
sections with natural gentle slope and gentle flow.
Artificial revetment materials have a wider scope
of application, but their ecological utility is low.
New porous concrete materials not only has less
restriction on slope gradient, but also effectively
maintains the hydrological relationship between
land and water and the growth environment of
amphibians. Cast-in-situ concrete or grouted
rubble material has strong stability, and are suitable
for areas with rapid water flow and steep slope.
Traditional pebbles and rubbles are suitable for
narrow rivers in old cities to reflect traditional local
characteristics.

It is suggested that the traditional materials

such as pebbles and gravel should be used as far
as possible in the river section of the old city to
maintain its traditional style. Ecological revetment
materials should be used to enhance the landscape
environment and ecological benefits of waterfront
space. Forriver sections with rapid flow, large
height difference between water surface and land,
and steep slope, it is suggested to use concrete or
grouted rubble material.

FIG. 3.165 Ecological Revetment Materials (from Left to Right):
Soil and Plants, Biological Organic Materials.

SRR EME (BEER) . TIEEY. EMEN
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BROMETE IR BN ES RN REE
BENTI BEAESEMHEZERTERETE (
REFTEBAREATEN), KMIEEN, KR
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NENRIGEAESEMNEY BN (A 1%
ER B EREREERBEMED) BEIPIEM
MR, MIBEY R RMENFE, ESTRER 2R
Eo ALREMEEREEE, BESHARIE.
MIUBR MBI ERE. ZFLMENBFER AT K
TR SR ABY R B, X & A R FR A A
BrUBEARER BARLREBEE. KL ZEBI7K
SRR IR EY B E IR R TR B 1 33 H])
BRartkl, BARSRBIREEMTUATIRE, & TR
RKESMHEER KEREFAIRAEALL
58, YU 7 K Z BB AES MR, RREYEA
FREEK, BASRMMESRRE LR FR
B.NE BEERFHMALZ TERNREM
kL BT ESGRERRRERE, RS 5E;E
REMREMTHRAER LUDKEHSEESEL
&, REFAIETEIR, AMIREDEKIRHEF F M.

EERNRNRERBFLMA. NaMELET
gL, R IERNIR SN ERAE AR A
ALSKES MR T EK =B S MIRE LS
MWato XY T AR KE S B S & K IR E RERTH
B, BICRRR B LSRRG BINRERAEK
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TEH, ®RIFLEEE, ARMREYERREESFMF

FIG. 3.166 Artificial Revetment Materials (from Left to Right):
New Porous Concrete Materials, Traditional Pebble, Cast-In-site
Concrete or Grouted Rubble.
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Waterfront space safety facilities are important
factors affecting the hydrophilic safety and walking
comfort of pedestrians. Guardrail is suitable for all
kinds of river sections in cities. It is suggested that
the height should be controlled between 1.05-1.2m.

Low baffles are mostly made of stone, concrete
and other materials.The height should not be less
than 0.3m. It has good hydrophilicity and certain
safety protection effect.

Strip stone or stone-laying is suitable for shallow
water reach. It is suggested that safety warning
signs should be set up in appropriate places.

Plant segregation can not only prevent people
from crossing the revetment, but also form a good
landscape.

Barrier or wall is negative elements of waterfront
space, which block the interaction between
pedestrians and water.

EKRE2RBIRITREWITAE KR 2EMNETE
MNEEER P, ERTHHPEETR AR
T ABRKE MBS ERIRIR T, BIKA
EEMREAFZRENIRIT. & ERWNITHIFELO-
1L2mARAUS ERSHEERMILE—E iRt

R, ZXBFAMGRELIR sEERNTF
0.3m, BINFEE M ER U L2 EEIMRURIEE
KEER R FK MR, BEA—ENZ2R
PIEM.

FATHIR, & FBKAERLTN, BFTAEAR
A& ZE < ImAERRNR KR F KRR, BiX
MEEHUERIZ2EERR,

1EY) D FRELRER LE ARSI R, XRITE A REF R Mo
EMEFKORRER Y T RARR LI MHNER
B, AR T EY, NTFEEFLER.
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FIG. 3.166 Safety Facility: Guardrail
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FIG. 3.169 Safety Facility: Plant
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FIG. 3.167 Safety Facility: Low Baffle

LEIRNE R

FIG. 3.170 Safety Facility: Barrier
TR =

FIG. 3.168 Safety Facility: Stone-laying
LI A

FIG. 3.171 Safety Facility: Wall
ZeIGh: EiE



Close-to-water construction facilities realize the
connection of land and water traffic environment
and ensure the macro-controllability of the whole
water system.

The main function of level bridge is to meet the
needs of cross-river travel. When choosing the
site, we should ensure that there is a good view
and sight Corridor around the bridge. The bridge
bottom elevation should be more than 0.5m above
the designed flood level.

For arch bridges, if is navigable for small duty or
sanitation vessels, The bridge bottom elevation
should be more than 1.5m above the designed flood
level. For rivers used as water tourism routes or
urban water public transport, the height should be
increased to 1.8m appropriately.

The design of water gate and pumping station
needs to meet the requirements of flood control.

Waterport is a unigue traditional hydraulic
construction facility in old city.

FIG. 3.172 Construction Facility: Level Bridge
Y RS i)
—

Y

]

Fagy

FIG. 3.173 Construction Facility: Arch Bridge.
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FIG. 3.174 Construction Facility: Water Gate and Pumping Station
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FIG. 3.175 Construction Facility: Waterport
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3.5.5.2 - Hydrophilic Area
FKX

The hydrophilic area needs to satisfy people’s
needs of recreation, entertainment, transportation,
communication and activities. Recreational
facilities provide a space for pedestrians to rest

and communicate, and enhance the capacity to
accommodate activities of waterfront space. The
spacing of recreational facilities such as flower
beds or seats should be 10-50 m, and the density of
seat equipment should be increased in the places
where people are concentrated. it is suggested

to set up corridor, pavilion and other recreational
facilities in the open space nodes to create a
vitality node of waterfront space. The hydrophilic
area of commercial waterfront space is suitable for
planning open-air commerce to increase the vitality
of waterfront public space. However, it is necessary
to control the scope of these commercial activities
so as not to infringe upon the right of public
activities.

Lighting facility is an important factor to ensure
the safety of pedestrians in hydrophilic areas at
night. The standard height of road lighting facilities
is 3-9m and the spacing is 4.0-5.0m. Waterscape
lighting is generally located at the edge of the
revetment, and the spacing should be 3-10m. Sign
lighting is mostly located under bridges, waterfront
platforms and wharfs. Plant lighting and building
lighting are also important lighting facilities of
hydrophilic area.
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FIG. 3.175 Recreational Facilities: Flower Bed, Seat, Gallery Frame, Pavilion, Open-Air Commercial Space
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FIG. 3.176 Lighting Facilities: Road Lighting, Waterscape Lighting, Sign Lighting, Plant Lighting, Building Lighting
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In the waterfront pedestrian area, some service
facilities need to be set up, such as garbage

cans, public toilets, signs and so on. The public

sign boards can be designed in combination with
regional cultural characteristics to introduce
regional culture and activities. It is suggested to
plan road sign boards in tourist areas to provide
pedestrians with clear reference to tour routes. The
toilet should be set up beside the river trail, and the
spacing should be no more than 800m. The location
of the sink and drinking water dispenser should

be combined with the toilet. The trash should be
placed along the road with an interval of 80-100m.

Forlandscape facilities, local plants should be
retained and prioritized. In the design of landscape
facilities, we need to consider the height of these
Treescrowns to avoid hindering people’s view of
the water.At the same time, different types of trees
should be selected for planting in different active
areas. In addition, flowering trees are encouraged
to be planted to increase seasonal variability of
landscape.

Public Signs
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Road Signs
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Toilet
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Trash
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FIG. 3.177 Service Facilities
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FIG. 3.178 Landscape Facilities
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The waterfront city slow traffic system is an
important part of waterfront space. It is suggested
that the motor vehicle lanes with large traffic

flow should be placed in the non-water area,

S0 as to ensure that the street along the water

to be a space for public activities. The width of
waterfront footpath should not be less than 1.5m

in general. The waterfront park trail is proposed

to be designed with adequate entrances and local
enlarged nodes for users’ convenience. The interval
between entrances and nodes should not be more
than 250m. The design of the trail where the height
difference of the footpath changes should meet the
requirements of the national barrier-free design
code.

The material of waterfront walkway is an important
factor affecting the comfort of pedestrian traffic.
Slate, pebble, wood, concert brik and so on are
common paving materials. Choosing the best
paving material according to local conditions can
effectively improve the space quality of hydrophilic
zone.

Waterfront Trail
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A
™R L i
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FIG. 3.179 Waterfront Non-motorized Vehicle System
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3.5.5.3 - Construction Zone

TEIKEIZX

The scale of the distance from building to water
body is an important factor which can control
the spatial form of waterfront space. Most of the
traditional waterfront buildings in the old city are
close to the water body.

It is suggested that the waterfront construction
area of new town should retreat more than 10m and
construct space for walkway, greening, corridor or
activity to create open waterfront space.

We suggest that the waterfront construction area
alone major urban rivers should be appropriately
increased backward distance of construction area
and create the openness of waterfront sight.

In the waterfront construction area alone the
wider reach, it is suggested that the distance from
building to water body should be more than 50
meters.

FIG. 3.181 Four Forms of Architectural Concession
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Architectural design of waterfront construction
areas encourages diversified facades. At the same
time, it is necessary to ensure that the facades of
the new buildings along the water are in harmony
with the facades of the original buildings nearby.

Reasonable architectural space texture, however,
can ensure the patency of the view gallery.
Pedestrians can view the beautiful scenery of the
waterfront space from the urban area, and the
waterfront pedestrians can also see the scenery of
the urban area from the waterfront.

Encourage the diversification of the shape of the
buildings along the water to reduce the pressure of
the buildings, so as to ensure adequate sunshine
and air access to open space and other public
areas. It is necessary to avoid the construction of
oversize buildings in waterfront areas.
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FIG. 3.184 Architectural Form
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Conclusion

The work led by a big group of teachers and
students from different Chinese and European
schools has been impressive. Still, this is only the
beginning of a research that should find a way to
continue and go deeper in all the different themes
and proposals.

The relation between cities and water is more and
more crucial and this is even more true in the case
of Suzhou whose traditional and contemporary
space is so deeply embedded with water design. It
is starting from this couple, water and urban space,
that the ancient city of Suzhou could be requalified
and renovated, the ecological continuities
restructured; that the villages structure could

be valorized instead of erased, the mix use areas
along the canals revived, the new campuses better
integrated, the agriculture maintained and made
part of the metropolitan space, the process of
urban growth rethought. The actual hydraulic
machine is in need of reconsideration at the prism
of climate change and of water consumption and
pollution.

This is the moment of investing in design and enter,
in an innovative way, the ecological, demographic
and economic transition. As a guideline we propose
the vision of the “Garden of Suzhou” which aim at
translating the long term image of the traditional
Chinese garden into the future.
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Introduction

515

Entering the lake city
Yinchuan,
Wide roads, towering buildings,

The vast waters everywhere, the exquisite green
areas.

The sky is still blue and the mountains are still far
away.

HNZE LAY,
w1,
FErEAIRYE R, BEHEH,
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Beijing ItR Suzhou 73N Yinchuan &)1

FIG. 4.1 The three cities studied in this book, with the Urban Landscape, the Water System and the Road Network.Source: ESRI
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4.1- Background

L1-H5H5

4.1.1 - Discussion on the Role and Design Method of Waterfront in Yinchuan

KT IRIEKZRIABSIKIT AR

The design and research of Yinchuan waterfront
is guided by landscape architects and urban
designers, highlighting the analytical thinking and
design strategies based on ecology.

This chapter is the result of the work of Yinchuan
in the comparative study of the three Cities. It has
adouble meaning. it is a report formed by a group
of students, teachers and various institutional
researchers from different countries and regions
in the process of research and design exploration
for maore than 10 months. These includes: research
on the current water environment in Yinchuan City,
exploration of the “Research through Design”(RTD)
method, interpretation of the waterfront, typical
sites selection and design results, and results with
a final reflection of the lessons learnt.

In fact, the value of this collaboration goes
beyond the process of raising, analyzing problems
and designing solutions. Itis a challenge and
exploration of the limitations of cooperation

between different cultures and (design)languages.

Therefore, itis important to understand that the
solution presented here is not a fixed result.

The core value of this achievement is reflected
in the following aspects: the waterfront problem
and its design solution are based on detailed
and careful field research and comprehensive
consideration of social, cultural, historical,
environmental and institutional influences.

R PR EZIHA R TFER BN REMIZ M
FHHIRITIMHRFS|IS, RETETESFHNE
EEAIRITERRE,

AETEZPLLBRARPHITENNTERR, €
BENERNMEZT, ERHA—EREFRAER
X RFE BN EFIADARARELONZ A
BRI IR R G FI TR TIFR S, 2
BIEIE IR | 13 Rl KRB 5, 33 @i 18
THEYBRE” (RTD) 75 7ABVIRER, 3hR/K =B AR,
BRI IER A R i T AR, FEOR T RO 0H)I11F
NEEBIR B

KR EXNEERINEBE TR H. oA REAM 75
FIQITHN LI IR, EREXN TR A (%11) 15
S FZEIRGBIBIRSEINRR. XBFRRIIIHE
PER TR B A ENFERERRNE T,
PRUL XEFFR HRARR S ZHA B — P EENSE
RIEMX—REXEE,

X—RRZONERITE SEKZE YR A H
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4.1.2 - Urban Waterfronts, Global Trends and Local Reflections

AR K =R, £ BN R R

To explore the interplay between global trends such  RERSBEL W KZRENELIK GBS, SHEH
as climate change , water stress and urbanization IR RER) M IR 2 BIAEE 20, 3§

in China, especially the construction model WHARRN IR 5 XX E1EN F BN R
of Yinchuan city. That is necessary to situate EREZEMNEN, XU REFEPEWHIREKTEME
the global discussion for the future of cities in ARG RIBE XN EPITE,

connection to the main topic of this collaboration,
an approach towards the role of urban waterfronts
in Chinese cities.

FIG. 4.2 Typical Urban Waterfront Developments in China .Source: ESRI
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4.1.3 - Global Warming: Large Scale / Global Effects

SIKTIR  ARE/2IKFMm

Urbanization is developing rapidly in the world
today, the United Nations Population Division
predicts that the urban population will account for
two-thirds of the global population by 2050 (UN-
DESA Population Division 2017). At the same time,
the experience of urban development has fully
explained its positive and negative effects.

Climate warming is one of the adverse effects of
urbanization on the environment. According to

the studies that have set the goals for the Paris
Climate Change Agreement, the current global
temperature has risen by an average of 1.1°C
compared to the pre-industrial figures. In the past
100 years, the average annual temperature of the
whole earth has risen by 0.7 °C to 1°C, while the
average temperature of large cities has increased
by 2 °C to 3 °C. The spread and development of
urbanization have also impacted on agriculture, and
the overall disadvantages outweigh the benefits.
Other negative effects mainly include changes in
the layout and structure of agricultural production,
the spread of infestations and the increased use of
chemicals, while annual fluctuations in agricultural
production have increased.

HSMFRCENMENEESEL R, BEE AL
BIFM2050F i A LR S B 23k A C892/30 35
TREINZNELF7:7)HA T HIEAREBIBAL,

UL E BB AIMRERBERFMZ — B
REZMN, BRI TURLE T RFTR VR T
EATLICob—BER, BMHENETYTR
EFAT0.7°C~1°C, A MBI TR LA T2°C
~3°Co AU E BRI B EEES TN, &
R EBARTH. B ER I EE6E R EF~HE
MEME R, RIVFRER %, B0 S L
ENRAMHENIL S R BN FIRRENIE R,

FIG. 4.3 Typical Urban Waterfront Developments in China .Source: ESRI
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Global warming also impacts, directly or indirectly,
human health. The 2003 United Nations Framework
Convention on Climate Change has pointed out

that climate change has begun to endanger human
health, and the number of deaths worldwide has
exceeded 100,000 per year, possibly reaching
300,000in 2030.

In addition, global warming will directly affect the
world natural ecosystem, and will have a negative
impact on the survival and development of human
society. According to the analysis of scholar Chen
Qingtai, developing countries will face negative
impacts such as food and water supply shortages
and infrastructure damage under such climate
change trends.

+40% 0 -40%

FIG. 4.4 Precipitation Change 2050 Scenario 2.6 Source: IPCC
ESRI.
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FIG. 4.5 Temperature Change 2050 Scenario 2.6 Source: IPCC
ESRI.
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FIG. 4.6 Urbanization and Intensity of Green Surfaces (Biomass) Source: ESRI
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4.1.4 - Global Warming and Yinchuan
LIKTRER)I|

Since 2000, Yinchuan’s economy has developed
rapidly, and the scale of urban construction has
continued to expand. With the development of the
city and economy, the local climate of Yinchuan
has also experienced significant changes. The
city's average temperature has increased as rapid
urbanisation has enabled more people to enjoy
urban life, but climate change can also negatively
impact socio-economic development in the city.

According to the data, from 1951 to 2005, the annual
average temperature in Yinchuan has risen, and

the temperature increase was higher than the
multi-year average. Before 1987, the yearly average
temperature fluctuated around the multi-year
average; after 1987, the average yearly temperature
was significantly higher than the multi-year average
and has continued to rise since. At the same time,
the interannual changes in the "heat island effect”
have increased significantly. From 1972 to 1980,

the "heat island effect” became more and more
prominent and then stabilised.

The change of urban construction land area is
consistent with the shift in industrial output. The
temperature of the urban impermeable ground

is 6°C to 12°C higher than urban green space.
Urban construction and an increase in density

in Yinchuan has led to a rise in temperatures,
especially in the city centre. When the building
areaincreases sharply, the air temperature also
increases. Similarly, correlating the data regarding
construction intensity and temperature, it can be
concluded that the change of urban construction
land area is positively correlated with the
temperature increase trend.

Waterfront Analysis and Design
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4.1.5 - Water Scarcity: Arid Areas of Northwest China

IKZIRAZER PR F 2 X

China’s water resources are vast but the water
available per capita in Chinais reduced when
compared to the world's figures. In Western China,
there is a more significant stress on available
water.

According to the data from 2017 issued by

the National Water Resources Bureau, Tibet,
Chongging and Guangxi are water-rich areas,
unlike Xinjiang, Sichuan, Yunnan and Guizhou which
experience water-scarcity regularly. Ningxia and
Qinghai are moderately water-deficient areas,
whereas Shaanxi, Inner Mongolia and Gansu are
experiencing a severe lack of water resources.
Qverall, the five provinces in the northwest and
Inner Mongolia are mainly experiencing water
shortages as resources become depleted while
in the southwestern region, despite a highly
engineered approach to water management,
scarcity still exists. Additionally, water quality is
of significant concern in these areas as cities
continue to expand and demand increases.

Increasingly, there are issues with water waste

in agricultural operations. Water waste in the
agricultural sector is an extremely pressing
concern. Due to inefficient irrigation technology,
water use is unnecessarily high. The coefficient of
water use in the regional irrigation canal system is
only 0.40.

At the same time, surface water and groundwater
near many cities in the western region are generally
polluted, reducing the number of available water
resources. At present, the rivers near Xian,
Lanzhou, Chongging Yinchuan and other cities are
polluted.
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FIG. 4.7 Location and Natural Environment of Yinchuan City. Source: ESRI
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4.1.6 - Water Scarcity and Yinchuan
IKERIRFZIRFNTR) 1|

Yinchuanisin the arid north-western region of
China with an average annual rainfall of 200mm.
However, humidity levels have significantly
increased due to alarge irrigation area near

the Yellow River, where annual evaporation is
approximately 1149mm (generally below 1200mm).
Precipitation is unevenly distributed during the
year, and seasonal changes are more pronounced
than interannual changes. Precipitation is
concentrated from June to September, and it is
rare from November to March. This concentrated
period of rain often results in floods which are
restricted to detention areas and a flood discharge
channel, forming part of the surface water.

Water resources in Yinchuan are mainly from
surface water and groundwater. In recent years,
the total amount of water resources has remained
relatively stable except for a significant increase in
precipitation in 2012. Water supply from the Yellow
River has been decreasing annually, especially
since the implementation of a stringent water
management system in Yinchuan in 2014.

Qverall, water in Yinchuan is unevenly distributed,
characterised by low per-capita access and
excessive water use by the agricultural sector.

According to the forecast of economic and social
development, in 2020, there will be a situation
where the demand for water will largely exceed

the allocation of water resources. Not to mention
the cases of over-exploitation of groundwater,
especially in areas where industrial and agricultural
production is predominant.
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FIG. 4.8 Urbanization and the Use of Water Resources on the Yellow River Basin Source: Author’s Own with Data from ESRI/ Open Street Maps
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4.1.7 - Rapid Urbanisation: Chinese Trends

FPERRERRRES

Urbanisation mainly refers to the process of
agglomeration of large populations of people

and non-agricultural industries in cities. After
1949, China experienced an extreme urbanisation
process. It was not until 1979 that policy reform
was implemented, and urbanisation took on a
different form. Since the 1990s, economic growth
in China has led to a period of rapid urbanisation.
This process has affected labour markets in China's
agricultural sector as people have shifted to the
non-agricultural sector, accelerating China's
economic, social and spatial transformation. Living
conditions, public services and infrastructure have
also improved significantly.

This process of urbanisation has mostly occurred
over the last 30 years. In 1980, the rate of
urbanisation was only 19.39%, far behind the global
average. In 1990, China's urbanisation rate reached
26.44%, and the urbanisation rate rose to 49.95% in
2010. Additionally, this new urban population mainly
comes from rural areas, some of which are local
farmers, but most of them are migrants from rural
areas.

The inter-provincial differences in urbanisation
rates are significant in China’s vast territory, and
the level of economic development in various
places has always varied. Since 1990, coastal
areas have taken advantage of their favourable
location to integrate into the process of economic
globalisation. Due to the rapid economic growth in
the coastal areas, large numbers of people from
rural areas have been attracted to these central
and western regions. This characteristic has
dramatically accelerated the pace of urbanisation
and led to significant inter-provincial differences in
urbanisation levels.
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In a fast-growing economy, where urbanisation ERFERABRNEN, b — L EL R

occurs over a shorter period, the “time BHNA B EN NEIER B E R IAE R
compression” effect of rapid development can £, WEETEEREY E— M F LR
severely impact the city and its population. In R4, BREE=+ZFRFREEFTSMELKTE
developed countries, urbanisation has occurred HERIEK, AiEmS ARTR T AERINREIBE
progressively over the past century and a half. o

In China, however, the period of fast growth and
urbanisation has been concentrated in a period
of 30 years, severely impacting cities and its
residents.
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FIG. 4.9 Urbanization in China, Population Density and Structural Network. Source: ESRI/ Open Street Maps
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4.1.8 - Rapid Urbanisation and Yinchuan (Discussion

of the Current Process of City Expansion)

R AR AL (KT HRE T K2 RIERIY)

The urbanisation process of Yinchuan is affected
by macro policies administered by the state and

the autonomous region. It can be roughly divided
into three stages since the founding of the

country: recovery, volatility, and enthusiasm (1949-
1977), steadily rising stage (1978-1999) and rapid
development stage (2000-present). From 1978 to
2009, with the development of urbanization level

in Yinchuan, urban construction land expanded
year by year. Mareover, the growth rate of urban
construction land in Yinchuan is significantly higher
than the growth rate of the actual urban population.

The intensity of constructible land expansion is also
an important indicator of land use. This intensity

is generally measured by the absolute expansion
intensity (increased area of construction land/total
area of construction land) and relative expansion
intensity (annual growth rate of construction land/
annual growth rate of urban population). According
to this calculation, the absolute expansion intensity
of urban construction land in Yinchuan from

1978 to 2009 was 0.7, and the relative expansion
intensity was 1.69, which was slightly higher than
the reasonable expansion limit of 1.12. According to
the research data of the China Urban Planning and
Design Institute, a reasonable expansion rate of
acity is 1.12). Among them, the relative expansion
intensity between 1978-2002 was 0.82, which was
considered reasonable. The relative expansion
intensity in 2002-2009 was 4.04, and the urban
expansion speed was too fast, and many urban
problems may occur.

Waterfront Analysis and Design
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Since 2002, the expansion of urban construction
areas in Yinchuan has entered an accelerated
period. The Xingqing District is still the main area
for urban expansion, as it is an area located next to
the Yellow River, at the east of the Tangyu Canal.
Urban development and the protection of farmland
around the city have always been in conflict.
Although urban planning strategies have strictly
controlled development, expansion is continuing
at arapid and sometimes uneven, pace. Some
construction projects have even begun to take
place in areas outside the jurisdiction of urban
planning zones, particularly onland previously used
for agriculture.

The development of many cities in China is

based on development zones. In economically
underdeveloped regions, this phenomenon is more
prominent. Due to the influence of the national
"development zone fever”, Yinchuan has also seen
an unprecedented "enclosure movement”. Since
2002, it has developed and built a comprehensive
development zone such as the Yinchuan Economic
and Technological Development Zone. As the
region with a healthy investment environment

and rapid economic growth, the contribution

rate to Yinchuan's economy is as high as 40%,
which is an important source of urban economic
development. At the same time, however, the
“enclosure movement” of the development zone
has also revealed the hidden dangers of this type of
land use. Yinchuan's large and small development
zones cover an extensive area expanding tens

of square kilometres, causing a large amount of
farmland to be occupied. A large part of the urban
land has not been developed and constructed, due
to the occupation of some real-estate development
enterprises that have beenidle foralongtime,
which has caused considerable losses in precious
land resources.

20024 URIR) |7 I 2% AR 3 St \ 77 N IR
BYHR, ¥ SR E R Z RIRVEE, i A RRIR E AT
FROBX AR Bt B, HIKXARIEERER
DURRYS | =R RESEER, Hh A & B HE K
S5HXEENKRBRIPFEETENFES HR.H
RBYITT ALK R IART HL R & A T AR,
BLFR LY K@ B RS S B LIS B FH6kE
B2 ALK SN R, 55 2 H.

PEFZEHHABERHRUF R XK AERZIIEN,
LT RAZEHK, XM RENRH ZHEZR"
FHR K BR200, 3R | B I T RIFr R A BY “El
IBE” 0 2002F R) I BRI FRAF KK, B
TIRAFRRER. L5 IREE KA, IR 1255
TTNE Z1840%, BT AEF AR INEER
Ro PR, 5 IR, A& KK “Biss)” i8R T
XA F B R R R IR N AXEE
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Bl SR E# A B-KINE, ST E
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4.1.9 - Current Scenario

) ANEK = | R IR

The brief review of global, national and loca
trends regarding climate change and water
scarcity associated with urbanisation figures
presented in the previous pages points out to

an aggravated scenario. The current setting of
trends presents a future (present) scenario for
Chinese cities and Yinchuan where the exhaustion
of natural resources will be associated with the
worsening of quality of life for their inhabitants as
a consequence of the changes in the urban and
natural environment.

AT SR )R R AR RIS R IE 2 TR,
ERM M5 R INEBHNEERM, 577 — " EE
FRIRBYIN TR IR R BAR . BLFER) TR S H
E, W TR SKER B] RELe Kk B AR MG
15, B REBREBNFRH,

FIG. 4.10 Urbanization in Yinchuan and the Typical Waterfront Configuration.
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In this scenario, it is clear that the role of urban
waterfronts in Yinchuan must be reassessed and
water extraction from the Yellow River, which

has historically been the primary asset for the
region’s development, also has to be revisited.

The aim defined by this scenario for both research
and design exploration, is to find alternatives for
waterfront spaces from a future-proof perspective,
learning from historic practices in the use of limited
water resources and at the same time responding
to the authorities and population wishes for a
developed and prosperous urban environment in
Yinchuan

EXFERT, B NEIF T EKEEER
BYTER, EMTER AL R/ = 8] 5 &K R IRBI K
%, AAERKRRHREZMEX B UL R EE
TR A RARMRITRRB BT, EMARKEIAE
FHEATENEES R, BYSEBRKRRE
T A LT K REL, BIN 75 BT R AR &K
R IMRRIHAE

FIG. 4.11 Urbanization in Yinchuan and the Typical Waterfront Configuration.
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4.7 - Design Method

4.2 -1R1T A

4.2.1- Research through Design
B IR ITRIAA R

In the field of urbanism and its related disciplines,
landscape architecture, urban design and planning,
spatial design is a core activity oriented towards
generating solutions for urban and rural areas or
exploring potentials by creating conditions for
spatial, ecological and social developments. In an
academic context as well as in practice, spatial
designisincreasingly used and acknowledged as
aform of research, often referred to as Research
through Design (RTD).

RTD can be regarded as a powerful research
strategy in which complex spatial problems are
approached in a creative, integrated manner
(Nijhuis et al. 2017). In many cases, the exact
problemis not apparent in advance. Design -
conceiving of a spatial solution - can help to define
problems further and to search for integrated
solutions at multiple scale levels. The researcher-
designer answers knowledge questions by
visualising and testing spatial solutions. During the
design process, designers make choices based on
their specialised knowledge, the context and the
situation. The targeted search plays a central role
within a process in which thinking and producing go
hand in hand. Mechanisms of research and design
are combined with imagination, creativity and
innovation. RTD is not so much about the actual
design as it is about the use of design thinking to
explore possibilities and to solve problems. RTD
thus involves more than merely creating a design;
it is a systematic search for answers in which
possible solutions are made explicit (Nijhuis 2018).

R MRNF R EAEXFR, N RERF TR
THEL, RIS —TUZCVES), ETEN S #X
AVEMINRRIR AR RS =, SvEd ghE = 8l £
HERRFHRIBEEEFABRNLED, =
BN RS HARE R, FEA TR, X
— 7 REIE B MBS LIRS (RTD) o

RTDAI#E M N —FBE HHNM AR, ELUEIE
MR GENHENRITE M E R (Nijhuis<E
A5 2017) BV HZIER T, AAEMRIAH T 2IZH
BB G MB—ITREBAFR) BB T#H—F
BRI RN, HIEZ MRS LI REEMRF R AR
g it M eIl A = (e R AR R T R B E
FIRAL AR, 1T IR TS A2, &I RIE M TR & W
FIRE =B RN ERE BHNMENREER
EM = HX— BRI R R IEEZOIER.
RAILITENHIRE S8R A, IS HMeIFIEE
HEMNRTDSETZXFIRITAE, A28 A
BT B RRRE MR R ARR B AR 75 0%
Ith, RTIDARBE MU BIECIR— Mg, EEEX
BERNAFURER, TXNERP, PIENBRAS R
Y (Nijhuis, 2018) .
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As an action, RTD consists of structuring through

a creative process that involves the interaction

of reason and emotion and that focuses on visual
thinking and communication. Structuring refers

to the intuitive or rationally supported spatial
translation or transformation of conceptual,
contextual or programmatic properties. The
conscious or unconscious synthesis that emerges
through this process is precipitated in some way
into a visual form through drawing, charting or
modelling involving the use of analogue and digital
media. Visual thinking is essential to the generation
of knowledge and ideas through the creation,
inspection and interpretation of the representation
of that which has not previously been visible. Visual
communication entails the effective transfer

of ideas into visual form (Nijhuis 2018). Given

these specific properties, RTD can be seen as an
intellectual tool for structured thinking and action
aimed at the acquisition of practical-productive
knowledge (Cross 2007).

YER—Fh175h, RTIDBE— N E T A& ENGS
X &, 12120 RIBEMIERAAEEER, HME
FBENIM AR REIRENS BT
B 1%, AR BIRE Y S R EFAREEIL,
AX M EREINEEIRREEIRNEEEE,
B AE. FIBZEE, RETENNHFEES R
FRZ AT B FE TSR FRIR MY Bl Bl I B ANARTR
BIFTAR A RIS = EHIRFBAR, M0 B
—IREFEREXEEN. I REERELE
SR B ZE (Nijhuis, 2018) o % FixX ik
M, RTDAI WAL BAMITIMNERE TR, B
TEIRERS AR A P14 21IR (Cross, 2007) o

FIG. 4.12 To Convert a Synthetic Idea into a Visual Form through Drawings.
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In this respect, RTD is a way to understand where
action, observation and searching are used
methodically in order to arrive at new insights.
Such new insights or knowledge can take on a
variety of forms, specific to a given location or
more generic (e.g. design principles, typologies),
but always practically applicable in some way.

The results of RTD are not necessarily objective,
although they must be characterised by integrity
and validity. RTD is not about the truth, but about
practical feasibility. Combining the application of a
spatial designer’s expertise with a precise manner
of testing creates an element of intersubjectivity
that forms the foundation for general applicability.
Although a designer can create a unigue spatial
solution, generally applicable principles can

be derived from the design experiments. The
assignment for designer-researchers is to work
ina manner that meets the requirements for
proper research: it is targeted, reliable, consistent,
transparent and usable (Nijhuis 2018).

ft 7 E, RTDZ2—FIRARIN A B ROt EAT1TE0.

MRAIBE SRR G IR T 7% X LAY T AR SY
HIRA R AEMEL, AT ETF— Aﬁmmmu,
W UE R B (FIamgit RN, 2£8Y) , BEEM
BEELSRLMERAN. RERTDINERUAMLLTE
BEMBRERFL BET—EEE M RTDR
BRTEL, MEXTEIRAT . BT EIEIT
IME9Z L FIR A SHERRNEG 5 ABE S, eld
T MR EEEMENITR, ATIER T SRBER %
R, BTN A LUS T H IR = B R TS
S%EE%%fWLﬁTuM&ﬁﬁ%$ﬁvﬁ%

RENGITIMANES ZLUBREE S RERN AR
jWﬁbﬁﬁﬁﬁ@fLHi—ﬁﬁuﬁﬁ&ﬁTﬁ
% (Nijhuis, 2018) o

FIG. 4.13 To Do Design Experiments to Derive Design Solutions by Drawing.
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4.2.2 - Conceptual Design as an Approach
Bt ER— A RME R E
During the workshops in Yinchuan and Beijing, the
design students worked with a method, which we
call Conceptual Design. One can ask whetheritisa
method or merely an approach where the “Concept”
plays an essential role in the process of design.

Most non-designers are not aware of the need

or existence of this key element. Clear and

tangible parts of the process are the assignment
accompanied by a measurable program and a final
design which is constructible. Anything beyond this
lies in the designer’s creative expression.

However, in the design process, there are often
key elements that structure the whole process.
The conceptis one of them and is a crucial
element. The definition of the concept initself is
a concept. Non-designers call a concept the first
draft or the first outcome in a productive process.
Designers call the concept the fundamental base
of subsequent design solutions. The Central Idea
isanother term used for this. So, by this definition,
the concept is not the early stage of the design
itself. It is the fundament upon which the designer
can make design decisions.

In the publication “"How Designers Think"(1997),
Brian Lawson describes the concept as:

....These primary generators, however, often do
much more than simply get the design process
started. Good design often seems to have only a
very few major dominating ideas which structure the
scheme and around which the minor considerations
are organized. Sometimes they can be reduced to
only one main idea known to designers by many
names but most often called the concept’or parti’.

Waterfront Analysis and Design

R 5%t

ERNFIERETOIY S ERE, 25181t TIFE
MWPEGRRT B EMBLE, BRI ZAE
Bt KL, AMIERRXERER—MIERS X &
BNE— MBS ERit I EREEEFRNNG

"
BiER.

REHBIAFRITMFHFAREX PR RBTRBIITHKAL
BFE, R DRI E N R R F it
ETEMAME RS R A R B ERFEIR I
FISEHEMVERZISITES, BRIt 2 b, — &R EIRHIm
BYRIIESEE.

SR, FEIRITI 12, —EESEMANRRANHE =
R ZENIIR “BE= (concept) "2 HHAH—
T EEREEN—TER ‘B NEXESE
— MR AR B RN E I IE PR
MiBEE— MR MM “BS" 7
BUR EIRAIZITHR R 5 RAVER, “hOBER
BEY 57— P AE ElI, RIEXDES, ‘B2
RITASHFHMNE, MERITHIMMHIRITRRR
%Emo

EZES

QI EEE) (1997) — B, mEE -

RS R :

AT, X E BB E RS 1B BT (B B B /E
IR RE AP BRI B R B IR M E BT
FEEE, XELERIEHIL T 5B, H R ESE
SEBBIRBRFAHRTE 2. BESENIRILIE
PRI I 1F 2 & I AIE B — D E B E, 1818
BN S EE



Lawson refers to “primary generators”. Thatis a
term which emerged from the research of Jane
Darke published in 1979. Based on a range of
interviews with British architects who designed
dwellings, Darke discovered the same recurring
element in the different design processes. These
architects tended to select and simplify just a few
objectives to reach an initial idea and by doing

so deliberately limiting all the possible design
varieties. Moreover, this is done at an early stage
of a project. Darke's formulation of “primary
generators”is a kick start for the design process. A
generator can even be a group of related concepts.

Designers must learn to formulate, draw and
express concepts in a broad range of ways.
Designers must learn to think conceptually. They
are intelligently simplifying the essence of the
design challenge. The concept can be materialised
and expressed in every form and manner needed.
In Yinchuan, we used drawing to express and clarify
the concept of The Garden.

Thinking about the situation in Yinchuan, with an
enormous amount of non-used green public space,
we came up with the concept of The Garden. A
concise idea about the meaning of public space.
The Garden became an alternative or addition

of a concentrated and meaningful place. That
worked, mostly as a primary generator for the
design process. However, we did not know how
controversial the concept of gardens was. We
discovered many different fundamental opinions
about the meaning, history and typology of the
garden between the Chinese and Western students
and designers (including the staff). However, this
made our discussion even richer.

SR TERER BE  ERELIITIFE
ARBIBA R MBI —DARIE, EREXNRE RIHE
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| FEEFEME©— LB LUARIRINRE, HB
A WERGIFE PRI I B R LIXFAIE
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SR ME NEELFRE AR, “EE 1R
BRHR L, ARETRES F&RE .
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Abstractness IR E

The following diagrams explain the position of the
concept in the design process.

The axes in the diagram are Abstractness and
Progress. Abstractness is the indication for the
non-measurable, the subjective and the more
value-framed part of the design process. Progress
is the indication for the process in time.

Diagram 1shows a simple chart with the linear
“Black Box" process as often perceived by non-
designers.

Diagram 2 shows the many components of the
design process with the analysis, vision, concept
and the model-phase on different levels of
abstractness. The conceptis on a high level of
abstractness because it is a simplification of
reality. The level of experience of the designer
(Darke 1979) and the understanding that the analysis
is a subjective activity, will push the concept higher
in abstractness and will make it more useful as the
fundamental base for design decisions.

Design

Program
%t
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Progress ;372

FIG. 4.14 Diagram 1- Linear Design Process
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FIG. 4.15 Diagram 2 - Components of the Design Process
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Diagram 3 shows that the concept, as the
fundamental base of upcoming design solutions,
is constructed on the basis of a) the interpretation
of the program, b) the outcome of the analysis of
the context and the program and c)the holistic

or specific, professional or private vision of the
designer him/herself. By testing the premises

of the concept in the model-phase, the design

will crystalise and descent into reality: the more
models, the better.

Diagram 4 shows the never-ending design process
as a spiral-like, iterative process. It only comes to a
halt with a certain degree of acceptance (which is
fundamentally different from the process of making
art).
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FIG. 4.16 Diagram 3 - Model Design Process
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FIG. 4.17 Diagram 4 - Iterative Design Process
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4.2.5 - Three Scales
=PRE

Generally, the objects of urban design can be
divided into three scales: overall urban landscape
system; city area where the site is located;
environment of the site and the internal space.

Overall Urban Landscape

AR

BE, B PERTI B RN RO A= PRE
R XIR. P ERYINT A X, LUzt =S8 K
Hi7Pfo

The overall urban landscape is manifested in

the external morphological characteristics of

the overall scene of a city, as well as the internal
mechanism of nature and society. It is under the
natural environmental conditions of a city, under
the influence of history, culture, social economy,
politics and cultural concepts in different periods,
and forms the tangible entity environment attribute
and intangible spiritual outlook. Deconstructing

it can reveal that the overall urban landscape

is based on the natural landscape environment
and meteorological phenology. Historical and
humanistic characteristics are its soul. Commerce
and civic life are signs of its vitality. The public
space constituted by urban sign landscape is

its essential carrier. It is the overall intention of
the city that can be perceived, remembered and
expressed by people.

Waterfront Analysis and Design
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Site’s Location and Situation in the District

PRI A X

Before studying the internal space of the site, the
role and function of the urban area where the site
is located should be studied first. In planning and
design, the mutual influence between the site
space and the surrounding environment should

be considered. On alarge scape, this helps to
define the context in which the site is located. For
example, in order to ensure the continuity of road
traffic inside and outside the site, specific nodes
within the immediate range of the site should be
taken into consideration. The purpose of this study
is to ensure that planning and design will form a
harmonious relationship with the surrounding area
in terms of form, function and temperament.

Site's Internal Space and Places

s e R 7P

ERR T B XIRH A 7 N B == 18] Z /1,
FENUFFERIE S A KRB EeER, Lk
it e 5 BN REHAE AR EE D,
HMAE ZHPITEX — A X A& E L flINERIE
HIAINYE R ITBRESNE, ERABRSIET
RETMRILSEER, BRI T =B RIKEK,
X7 (8] K B IR TR B B RO 0 T IRIE
M ERV I MTZES . Thee £ MR REAF
73 EER S BIAT NSRRI AR K R

Among the three scales of urban design research,
the design of a site environment and its internal
space are the smallest in scope, but the most
detailed in content. We should start from the basic
elements such as the building, road, hydrology and
vegetation inside the site. Through the study of the
overall appearance of the city, typical plots of urban
public space have been selected. Through the
study of the site and the surrounding environment,
a series of requirements have been put forward for
the planning and design of the site interior. At the
level of site environment and internal space, itis
possible to propose solutions to urban problems
through planning and design and respond to the
requirements of the surrounding environment.

= PRENETIRIHARN RS, Hth=E R EH
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4.2.4 - Seven Principles

TR

Principle 1: Meaningful Perspective

RN — 75 rREMERR

The sense of direction and orientation of urban iﬁiﬂiﬁﬁ”@fﬁ#‘*ﬂ?ﬁ%ﬁl’ﬁﬁﬁ?
natural environment should be displayed and FaRk AR s

established in the site design:

- WARRFREBIR DR 75 B R EARS R

— Visual perception of the direction of the - KARBRBEMITEERI
mountain skyline and landmark - HEXEAARK
— Flow direction and landmark - RBF A
— Direction of sunshine - W ERRNEERFRL S AR E =N
— Direction of wind — R TEHIARAL TR S AL 5 A AR S R

— Visual perception of the direction of the city
skyline and landmark

— Orientation and direction of visual perception of
urban landmarks and landmark

Principle 2: Appropriate and Characteristic Proportion & Scale of the Physical Space

RN = @ EmF e A=E IR E

Establish the sense of the scale of the Alyiriverand I ZHERIKAS W B RER::
Tanglai canal waterfront spaces:
- RAEIENAERE
— Thevisual scale and distance in the east-west - WM EINESITRERE
and south-north directions. - ABTTHEDRE
— The scale of design and construction.
— The scale of human behaviour.

Principle 3: Setting the Meaningful Stations & Circulations

RN = FEXNihR5RE

1LY SIealN:

Establish a streamlined system for the waterfront BIDRKT BV S AR RS
space site:

- ARt
— Accessibility. - RO, BENER
— Distribution of stations and viewpoints. - kAR
— Route organisation. - TERAEET

— Spatial and visual sequences.

Waterfront Analysis and Design

R 5%t



a b

O
Q.

FIG. 4.18 Orientation & Perspective, (a) Flow Direction. (b) Direction of Sunshine. (c) Direction of Wind. (d)Direction of City Landmarks.

HEFEMERRR a) KRAAE b) BIRAAER o) KEYS B d) #HtiRs 5

a b d

o

FIG. 4.19 Scale & Proportion, (a/b) the Visual Scale and Distance.(c) The Scale of Design and Construction. (d) The Scale of Human
behavior.

FEEBIFIRE a) AR P, mdbmpIE RE SRR b) RA. mitmIMRERESES o) Kt SHENIRITERERE
d) ABTTAESRE

FIG. 4.20 Station & Circulation, (a) Accessibility. (b) Distribution of Viewpoints. (c) Route Organization. (d) Spatial and Visual Sequences.

IR 5T a) PILEM b) iR, BEMSRR o) REAER d) =ERATEFS
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Principle 4: Climate adaptability & Physical Environment Comfort
RN SRS SRR ETEE

Establish a suitable microclimatic physical BiDEKTEEEEE R/ NS EYIRIFE
environment for the four seasons of waterfront

- EZFEM.PIERESAR SRILHE

— Shading, preventing heat radiation and - ZZRBREXILNE
reflection in summer; use Tuyere guide. - BRIRE TR NSRRI

— Thermal and wind factors in winter.
— Avoid noise and light pollution.

Principle 5: Diversity of Activities in Public Space
RUE : AHTEFENR ST

Establish the possibility of diverse activities: f=hviay) N =
— Maintain original local activities. - REBNLIFM S RE AN

— Meet current requirements for activity types. - BEH TESHERIES

— Plan for potential future activities. - BAERKENEBR=EIIM
— Event design. - FEEMHIEIT

Principle 6: Sustainable Design & Habitat-site Design and Construction
RN RSN S EIREE

Establishing sustainable and diverse habitats for BIDRKT BRI S IR
waterfront space:

- PIPEMESARIEERIRIT S EE

— Design and construct invertibility and/or - WiEKTEINEY SN
irreversibility. - BIEEIFRYRIRRSSE
— Biodiversity of urban waterfront space. - ZHEYERIRIT

— Sustainability of management and maintenance.
— Native plants in the design.

Principle 7: Adaptive Technique & Material
Rt SEEERNRAR S

— Traditional materials and construction - BHEMESRETZ
techniques. - MK ERETZ
— Modern materials and construction techniques.

316 Waterfront Analysis and Design
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Sosmme 1 Winter

a b c

FIG. 4.21 Climate & Physical Environment,(a) Shading. (b)Thermal and Wind Factors in Winter. (c) Avoid Noise and Light Pollution.

SUrSYPEIE a) EZFEEA. B LRSI R ST HULTHE b) £RBE KUK ) BRIRE SR JSRIKNE

FIG. 4.22 Diversity of Activities. (a) Maintain Original Local Activities. (b) Meet Current Requirements for Activity Types. (c) Plan for
Potential Future Activities. (d) Event Design.
SECIRI ST a) (RIS REED b) B 2 TERERIFR o) BERFERNRTEBR=TEIZFT d)

TRAEMHKT

a b c d

FIG. 4.23 Sustainability (a) Design and Construct Invertibility and/or Irreversibility. (b) Biodiversity of Urban Waterfront Space. (c)
Sustainability of Management and Maintenance. (d)Native Plants in the Design.

BIFFERE a) AL SR RIE MRS RIS b) M RKT BRI EY 21T o) BRI AIRSEIE d) 2
TEMESRRIT

FIG. 4.24 Adaptive Technique & Material, (a) Traditional Materials and Construction. (b) Modern Materials and Construction.

EEMENRASHH a) FHMHESZETZ b) IAMBSRETZ
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4.2.5 - Framework

TIFHESR
On the 14th of July, 2018, in the Three Cities 2018F 7B 14H, E(= W R KX M1 it th iR b
Waterfront Urban Design Comparative Study 2nd RYTIEFEE REARRN E, TEARE TR
Plenary Meeting, the work framework of urban AUEKT BT ITHA R TEESR, B8 ‘it
design research of Yinchuan urban waterfront B = NBERE . TR ST
space was proposed, including four parts, namely RGN ERD .

Site Space Composition, Three Levels of Thinking,
Seven Principles, and Landscape Design System.

Site Space Composition Three Levels of Research
it == (Bl X MARAN=1RBEEE
— Defining Waterfront Space — Urban Landscape
TE X R K =2 8] RN
— Waterfront Space Type Division — Site & Surrounding
R K= (B E PR FERI IR X
— Typical Characteristics and Problems
BRAYPEIHAIE Ko 8]
— Space & Place of Site
— Definition and Composition of Space =S8 X 7P
TR FRE ML
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Seven Principles
AR

— Principle 1: Orientation & Perspective

RN—:AREMERR

— Principle 2: Appropriate and Characteristic
Proportion & Scale

RN S EMmFer K E=RELAIMRE

— Principle 3: Meaningful Station & Circulation

RN = BEXHIER 55

— Principle 4: Climate Adaptability & Physical
Environment Comfort

RN SRS SYPEIF R SR

— Principle b: Diversity of Activities in Public
Space
RNWE A= EIEN SN

— Principle 86: Design Sustainability & Habitat-site
Design and Construction

R BIRIIFRIE S EIREE

— Principle 7: Adaptive Technique & Material
BNt B R AR SR

Landscape Design System
MR R

— Space Edge Limited by the Urban Building & Big
Infrastructures

HHRRSBITAR

— Water Body System
KIEZGE

— Vertical & Landform System

B SH RS

— Structure System

MRV ZR G

— Road & Pavement System

BNt RS

— Plants & Planting System
TBYRE RS

— Public Servise Facility System
RIBARSE

— Virtual Design Element System

BRI ERRS LA FE N BFF)

Design Method
i3 wabr
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4.3 -Yinchuan And Its Waterfront Spaces:
From Diagnostics To Projects

4.3 - 5R) | R EDEKSS

4.3.1-Yinchuan City and its Water System

W REKEFR

The urban ecological pattern of Yinchuan can be
summarised as ‘one mountain, one Chuan, and one
oasis”.

“One mountain.”

It refers to the comprehensive ecological belt of
Helan mountain, which consists mainly of the Helan
mountain nature reserve (in the urban area) and the
ecological buffer zone (at the eastern foot of Helan
mountain).

“One CHUAN"

It refers to the Yinchuan plain formed by the
alluvium of the Yellow River, as well as the rice
agricultural area and the natural landscape area of
Lianhu wetland formed by the Yellow River system,
the lake and valley water system formed by the
original geological structure, the Yellow River
irrigation canal system, which runs through the city
and the plain.

“One oasis.”

It refers to the oasis system composed of the
natural environment, the ecological background
of the oasis in Yinchuan city and the green space
system inside the city.

Yinchuan And Its Waterfront Spaces:

8] MIZ B EI0 B

’% IlﬁiiﬁEFﬁiufo%EW%%ﬁ =l ==&

BERZ, TEEFRIMHERANREZ L RE.

A= IMS/REHERFER, ERHHEM) B
5 REMREMA AR EKRMALFZR
5| R BERAHRIMRAIARAR o

=N

MEAZERRIIFR, 2HBAESHEMES
MBI R BRAVERIN R S0
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FIG. 4.25 Scenery of Waterfront in Yinchuan
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Tanglai, Aiyi

An old canal and a new river,

Yellow water and a clear lake,

One torrent of water runs north,

One flat quietly winding south.

Water runs through Yinchuan,

Telling the story of man and nature,

Carrying the time of nature and man.

Yinchuan And Its Waterfront Spaces:

BRI,
- _IZI_;I% _%ﬁ }\@)
— &k

//%’/

— R rEEEILE,
— Tt Lo
KEFR/ I,

WA G BABIE,
A BAG AR
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4.3.1.1- Evolution of the Spatial Layout by the Water System

KRG T8 fa

Yinchuan's river system is divided into four types:
Yellow River, ditch & canal, lake, and linked-lake.

In the prehistoric period, there were a large number
of freshwater lakes, saltwater lakes and salt lakes
in Yinchuan plain. In the period of Emperor Wu of
the Han Dynasty, the Yellow River was introduced
forirrigation, and no attention was paid to farmland
drainage. Gradually, “canal linked lake” water system
form was formed in Yinchuan plain. It can be seen
from the "Summary Map of Canal Flows in Ningxia
Province” drawn in 1935 that there are lakes lying

to the end most of the branch canals or among

two canals. The water area around Yinchuan
accounts for about 1/4 of the total area. After the
founding of new China, many shallow lakes and
waterlogged depressions were drained, and the
lake area was reduced due to the completion of
relatively complete drainage systems. From the
1950s to the end of the 20th century, the lake area
was greatly reduced due to land reclamation and
urban construction. At the beginning of the 21st
century, in order to restore the visual of “lake city”
in Yinchuan, it began to dig lakes and rivers, and the
area of Yinchuan waters gradually increased.

P

s\ L s

FIG. 4.26 Two Types of Lake in Yinchuan Plain (1935)
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FIG. 4.27 Main Water Ellements in the Landscape of Yinchuan
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FIG. 4.28 Evolution of Yinchuan Water System
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4.3.1.2 - Formation and Characteristics of Urban Space

tTh == (8] A2 AN AE

After the founding of the People's Republic of
China, the urban spatial structure of Yinchuan
experienced four stages:

1 Formation stage of urban spatial structure
from 1958 to 1985. The urban spatial structure
developed from the early "point shape'to a
"dumbbell shape".

2 Urban area development stage from 1986 to
1995. Urban form evolved from the "dumbbell
shape"to "four areas in one city and two
districts"(one city: Yinchuan city; two districts:
urban areas and new urban areas; four areas:
old city, new city, development zone, and new
urban area) spatial pattern, among which
are four areas separated from each other by
farmland and not connected to each other.

3 The scale expansion stage of urban built-up
areas from 1996 to 2002. Administrative division
adjusted into three areas along the road network
to form a zonal urban spatial form framework.

4 Urban regional structure improvement stage
from 2003 to the present. The urban form of the
downtown area of Yinchuan city starts to show
the trend of "axial spread" along urban traffic
(as opposed to the 'massive” form of earlier).
The urban central and peripheral areas (groups)
constitute the compact "four-axis two-belt
multi-center city" urban spatial structure.

Waterfront Analysis and Design

R 5%t

BEER/IHRH I A REHE MR, HZE
EEAE T Ao

1 1958—1985%F, I = BT T AL B 1k
= EEME RRER R R E AR M MR
A= B S,

2 1986—1995%F, P mh#thigiin R/ ER o T FZZS R ©
M EIR” R AR IR IO A (— 3 3R 1
5 PR 4 DA DK 5 PO - B3Rk A, FF &
XAF T X)W =Eg/m, B X2 EmR
RREIRE, FARIEMEBA,

3 1996—2002%F, i mh B A X AR 3K B0 1T
KRN AN =X, B8R AR RS RIS

= RFESHESR.

4 2003FES, W= EEMTTEN R R T
OBV S I 2T A "SRR B AT
3B MBI ERE” AU EE o i O XA SMNE A X
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FIG. 4.29 Evolution of the Relation between City and Nature
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FIG. 4.30 Evolution of Yinchuan Urban System.
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4.3.2 - I\Jefiniti‘ons of Waterfront
TEKZ 8] BN E]

4.3.2.1- Waterfront Defined in Urban Planning and Construction.

AR IR A T REKEE]

In urban planning waterfront is defined as “the part
of the town adjacent to the water body", “it belongs
to the special section of the city”, “itis the urban
public open space where the artificial construction
system and the natural ecosystem interact”.

In the detailed planning instruments, this refers

to waterfront construction formed by zones and
the area composed by the road, water line and
other sites composed of different properties. Such
areas are often composed of green spaces, but
activities are limited, the problem of homogenised
landscapes is prominent, and the separation by
different forms of boundaries makes pedestrian
accessibility difficult.

Y T ALY PR K B B RE X IR IR K AR Y BB
27, “BFWH R AME, “BRATRIRRSAH
BAESRGEEFERRMH AHFHM=E,

S AR B, SRR (8] 2 H Ak R A
TLATHIPRTZ BB E KX IRSEE, & =/ KK
B MEF AN K AR B8 B K R S AR BT7 e
EIF A BY X 15, X ZE B TE B I AR, SEEINE
RE—, ARASMEARY, RARFIBIAFRPR
DB, R ARIEMNE,

FIG. 4.31 Waterfront and the Built Environment in Yinchuan

R | PEK = B M2 AR
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FIG. 4.32 Typical Built Environment.
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4.3.2.2 - Waterfront Defined by People’s Perception
DR A FRYEKZ 8]

According to an on-site and online survey with BT RRVILIZH % & 48 A& 2REA, 'RK =82
residents of Yinchuan, the waterfrontisakey urban ~ BEBEWS| IR AFLFZH., FF T E RISk =R E
area that has the ability to attract the public with AXGMETERHTE.REBRIN, TR

parks, accessible routes, and residential areas . BEBUT VR, BEB Bk SR A T B FIEAS

adjacent to the water. Many residents believe that i8lo

green space for walking and views towards the

water all belong to the waterfront. RIE P B RXDEK BN OIRRRA RKE, JEK
= (8] AFiE = B ST R PTARE EL T A 9% 5 | BB B K

According to the “urban residents’ psychological £, &E— NRENNEEREE,.

perception of waterfront”, the range of public
spaces should be determined according to their
function and distance to people, without a specific
value and range.

FIG. 4.33 Structured Use of Waterfront Space FIG. 4.34 Informal Use of Waterfront Spaces.

L ERRYEKTE] FIEFERRYEKE]
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4.3.2.3- Waterfront Defined by the Spatial Composition

= [BIA B A T BYRK =]

The spatial composition of the waterfront includes:

the river, the shoreline and the land, among which
the spatial interface between land and water is
essential in redesigning the waterfront.

Water is the main factor that shapes the visual
perception of the waterfront, including design
factors such as water form, bottom texture

and colour, as well as water flow, the size of the
area and the opposite scenery affecting visual
perception. The bottom texture will influence
the formation of reflections and visual focus. It is
also an important part of maintaining good water
quality and the ecology of the river edge. There
are two kinds of waterscapes in Yinchuan City:
the static waterscape of Aiyi River, wide and open
with various opposite sceneries and the dynamic

waterscape of Tanglai Canal, with a strong sense of

direction but mostly inaccessible.

TR X BYES 8] F K K R AP A, EARRGIEE
B =B R AR EKTENZITHI X RBE R,

KR RCEK T BMREZNEERAR, ZKE
AU KRBT R FRRBIRNE, KIRBIBhER.

R ’5?Taa¢7/]E’JRF$DEE%%Mé’r%l]m%?é@?%o
KRB MBI R A S A TR = KBV B A 2
BRIKER }EET%EKEE’J%MO

TR |THEY B A KCSCRHER A S2 8 B TAZ A2 A i
KIERI, AR RS E K ER, FIE TR,
WRENFE;ERREZTIMESKERM, 751
58, B ASRIT,

FIG. 4.35 Waterfront and the Built Environment in Yinchuan
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FIG. 4.36 Waterfront and the Built Environment in Yinchuan
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The water boundary line includes a retaining wall
and the morphological features of the natural
shoreline. These edge types affect people’s
activities and behaviours and is also an important
component. Most of the embankments in Aiyi river
are natural grassy edges with winding shapes. Tang
canal has an artificial type of embankment, with a
hard form like a straight line.

The land adjacent to the river is typically part of

the large-scale urban construction happening in
Yinchuan, where land use is influenced by society,
culture, economy and ecology. The site contains a
variety of landscape infrastructures, such as roads,
plazas, and open green spaces. In fact, most of the
waterfront areas in Yinchuan are covered with a
large amount of greenery but, the waterfront is an
important area reflecting the image of the city.

KEBERFHERKRLTEISHE EF
MABIT AR, B KEESHIRHNEERRE
R BEMEH MR NF BT LEARZNE

ATMATERIRR, TS BIt. EHRRIAAL
ELURFo

TR (BB BL I ER 0 R TH T R IR BYE E T,
HAMMURAR, BEE EL HAAE BIHNER
FeFHM, B & —EREEE AR HARS %M. Z iRt
—RAANTHFURI, HESHENREF BT
HAR .

DTN | A T s

FIG. 4.37 Waterfront and the Built Environment in Yinchuan
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FIG. 4.38 Waterfront and the Built Environment in Yinchuan
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4.3.2.4 - Waterfronts Defined by the Ecological System

ESRGAA TR ANEKTE]

The bottom surface is an important component

of the aquatic ecosystem, which is the basis

for ensuring water quality. It is also the main
distribution area for deep-water and aquatic plants,
and the habitat of benthic species, waders, fish and
other animals.

The waterfront boundary is an essential part of
the ecological environment of water bodies and
wetlands, as well as the habitat of wetland plants,
amphibians, insects, birds and other animals.

The overall ecological function and ecological
landscape of the Aiyi river are good, but the
ecological function of Tanglai Canal is basically
lost.

KEBKFESEGNERAMED, BIRIEKR
AU B2 D IRBVR KM KEM R RER S B &
LETHYRITE o

KEZEBEMESIHIENEERE D, BIEH
1BY). IFZEEhY). B R SESTHYRIT B . =
BRI STEYME S N MEM ST it.

SO EARMIRGE, BEAEMINRE N EY S
MERET B

FIG. 4.39 Waterfront and the Built Environment in Yinchuan
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FIG. 4.40 Waterfront and the Built Environment in Yinchuan
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Main Water Features in Yinchuan

R 1 FEBIKRFHE

FIG. 4.41 Waterfront and the Built Environment in Yinchuan FIG. 4.42 Waterfront and the Built Environment in Yinchuan
R IR = 8 R AR IR R IR = 8 R AR IR
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4.3.2.5 - Waterfronts Space Status Analysis
TEIKZE (8] 17t 0] R AT A 35

The interpretation of the waterfront spaceis a
process that needs to be revised continuously and
summarised through a comprehensive field survey,
observation records, residents’ questionnaire
survey, designers’ keen judgment of the site and
other aspects. Based on this, the Yinchuan group
discussed the typical problems of waterfront
space in Yinchuan and northwest China. Based on
preliminary studies, three field surveys, paper and
online questionnaires, a survey summary and other
work contents, several key conclusions were made.

Summary of sacial survey (questionnaire) :
Residents are concerned about human-made
facilities and environmental problems in waterfront
spaces. The improvement of entertainment
facilities, fitness facilities, recreation facilities,
lighting and activity venues is directly related to
the vitality of waterfront space. At the same time,
residents hope to further improve the waterfront,
forming a beautiful, safe environment and suitable
microclimate.

KT EKE B HBYEE. TIREE I FREBIFIR,
FEEANTEM. ERASHEMNRITENGM
PHrES NI EN DT, 2B EN S 43889
T2 BT U, R TIFEERTHMAER. =R INiHE
& RRANMEBEEE UARBRSESE T ENE
Biti |, BRITIR) | TR K= (8] Y B AL [B)

HZPE (R15) D45

B R ERK T BRI A TR IR R R, PR
iz, 2 5. FREAIR B, IR RIg N AT
MEESS, BEEXRIEKTEZHAETT.F
B, BRALZR LU —D & RKZEIRIT, s
BMMLE REREARHEFEBEAERNIFE,

FIG. 4.43 Waterfront and the Built Environment in Yinchuan
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Summary of field survey (questionnaire): MWHRAE (RE) B
Water quality, the embankment, vegetation,

skyline, artificial facilities, sight and perception, FEXNEKTAIMEN KR IBFE B KPrgk. A
the intensity of use in open space and activities TIghE. LA, Fris = Bl A= A H 1T
were investigated and recorded. Three problems EMER REH=ZAFENE: LIEKTEES
are summarised: 1. The ecological sustainability AR E ; 20EK B RN R R ; 30RK

of waterfront space is low; 2. The character of the TELEIFEo
waterfront is not prominent; 3. Insufficient vitality

of waterfront spaces. - REKTEIMXPRLE XA B REFE A RN R
ARENREB=ZUNER, BLUERHEEE
— Waterfront space and skyline: the opposite BIRYNER, BERREARNRIRER A EMEE
skyline on the banks of the Alyi river includes WRERE,
Helan mountain but is partially obscured by — FFEEEERE EKEIE T BYER A
buildings; Tanglai canal's skyline is characterized KEANK, BAEFERAERT.
by vegetation along the shore. — ORAGEED EIKIAEIK, AR BB —,
— Theintensity of use in open spaces: the use of - RKTERNAM R Z AT, 1BITRIE AR
the waterfront ranges dramatically depending BEFARE,
o the season and the time of the day, but the - JEKFUENR  RUE—RZEBIE, BEIE
overall use of space is low. RE,
— Waterfront activities: near the water but not - RS A BEMLER M, Rk = 8%
hydrophilic, fewer activities and a single type. EER

— Accessibility of waterfront space: lack of
facilities, slow traffic is not convenient, not safe.

— Waterfront environment: low biodiversity, lack
of management, poor environmental health.

— Waterfront line of sight and perception: local
line of sight is blocked; waterfront spatial
perception is weak

FIG. 4.45 Waterfront and The Built Environment in Yinchuan FIG. 4.46 Waterfront and The Built Environment in Yinchuan
)| PR = (B R IR R )| PR = B R IR R
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4.3.1- Site Selection

HB9IEE
Considering the distribution of waterscapes, TR B KA =N 70 75 Sk 223 X IR SR 45 ALE, LA
the environmental characteristics of the urban TR EL AR E R 247, iRIBIm A2
construction area, an analysis of current land use WEBNTE, MRAXNEKT 8 K8 R I7HI& 1T
planning, as well as the needs of urban planning, FHHITI D, FRHI DRI E KT BI#IR, 1B
construction and development, the waterfront I 37 B B K2 BB 99 4, AR BN T 43R, E AR 2R
space and site design conditions were classified TRIG AR, 2R LB ETR R,

into 9 typical sites. Through site surveys and
research analysis, 4 sites were selected, 2 of which
are adjacent to the Aiyi River, and the other two are
close to the Tanglai Canal.

TABLE 4.1 Sites Distributiony

HIE& 1R
CLASSIFICATION SITES ALONG AIYIRIVER SITES ALONG TANGLAI CANAL
New Construction on the Vacant Lot  Site 1-the Site of Yuehai Site 4 - North Site of Tanglai Canal
Site 3 - the Site of Guan Lake
Site 6 - the Site of Alyi River and Laifo Temple
Rehabilitation Site 2 - the Site of Ning’An St Jinfeng District Site 5 - South Site of Tanglai Canal
Site 9 - The Site of Ximen Bridge
Reference Site 7 - the Forest Park Site 8 - The Site of Bao Lake Park
PAES SRR R EPRZR O HIR
TS IR )8R R4 EBRRLEBHIR
HIER3 SRR
HERE I ARG SR RS IR
b EEs IR AR T R A R HIIR5 FEERIR R AR IR
RO FEPRIRARI IR
BHIBELE HIRT MR EHIR HIER8 AR
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FIG. 4.47 Site Location.
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4.3.3.1- Projectual Possibilities: Master Planning, Mapping Analysis, Field Investigation

TE R A] RENE | BN KB 2 ISAE

TABLE 4.2 Field Investigation and Meetings

PERIOD WORK STAGE

WORKING PROCEDURE DETAILED WORK CONTENT

March to April 2018 Waterfront Spatial

Cognition

22-25 April 2018
27 April to 3 June 2018

Field Investigation

Mapping Analysis;

Preliminary Definition
Of Typical Waterfront
Space, Site Selection

4 June 2018

5-9 June 2018

10-14 June 2018
Selection

15Jduneto 2 July 2018  Site Selection

Field Investigation; Site

Mapping Analysis

Field Investigation

Mapping Analysis

The water body of Yinchuan is divided, and
the waterfront space of Yinchuan is prelimi-
narily interpreted.

Investigate the overall waterfront space.

Interpretation four plots given by CADG and
choose 1site, define the typical waterfront
space and suggested to increase site along
TanglLai canal.

To prepare the design specifications for each
site

Meeting CommunicationAt the first video meeting of the four parties,

and Discussion

Mapping Analysis

Field Investigation

Mapping Analysis

the team of Ningxia university formally joined
the Yinchuan waterfront space urban design
work camp, and the meeting confirmed the
research content.

Read the new selected 4 typical waterfront
sites, and write the design assignment for
each site

Investigate 9 sites, analyze their represent-
ativeness, discuss and determine the final
design sites.

Detailed analysis and interpretation of the
selected four typical plots, preparation of the
site design task.

EIGSES I

B8] TIRMER B (Sap7 FHRTIENE
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FIG. 4.48 Analysis of the Current Situation. (a) Road Network Hierarchy. (b) Waterfront Function. (c) Landscape Type. (d) Spatial Type. (e) Bird
Watching Sites. (f) Period of Construction.
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4.3.3.2 - Synthesis of the Analysis / Fieldwork and Design Brief.

LB /EMERNIZITRE T

Site 6: Aiyi river and Laifo temple
HoEZ6 LRI T HIR

Typical feature: The waterfront area of the new
city has an intense atmosphere of commercial and
religious culture.

Design idea: Highlight the traditional irrigation
canal system in Yinchuan city, waterfront design
reflects the local urban water system model. It
provides ideas for Yinchuan’'s urban water system to
inherit and innovate the wisdom of the traditional
irrigation canal system.

FIG. 4.49 Site 6 - Location and General Context
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Site 3: Guan lake
HIES3 SR

Typical feature: Semi-natural landscape, with the
potential to restore natural habitat.

Design idea: How to deal with the relationship
between people and land in Yinchuan city on the
premise of highlighting local characteristics to
achieve the balance between people and land. How
to explore appropriate ecological design methods
for Yinchuan city to provide ideas for the ecological
construction of Yinchuan's urban waterfront (for
the enhancement of biodiversity).

FIG. 4.50 Site 3 - Location and General Context
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Site 4: North of Tanglai Canal
HER4 EERZRILER IR

Typical feature: The waterfront canal area in the
new urban area has a variety of land functions
and a space to guide the city's new lifestyle and
waterfront vitality.

Designidea: Highlight a proper development
guidance strategy for urban expansion on the
waterfront. Take the vital waterfront node as a
catalyst to drive the benign urbanisation of this

urban-rural junction through the catalytic point of
the waterfront to realise the urban-rural link. This
start provides a way for the correct development
of the waterfront space at the boundaries of urban

expansion

FIG. 4.51 Site 4 - Location and General Context
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Site 9: Ximen bridge, Tanglai canal

HBERO REERIRES] IR

Typical feature: The waterfront canal area in the
old city is in an intensive construction environment,
frequently used, bearing a variety of urban life sites,
urban image is dominant, and has the needs for
urban renewal.

Design idea: Trace the historical memory of the old
city of Yinchuan, continue the context and memory
of the bridge by activating the vitality of the site
through an updated design of the old city along

its waterfront. Provide ideas for the renewal and
activation of Yinchuan's old city waterfront.

FIG. 4.52 Site 9 - Location and General Context

UAERO - (U EFSBRKFR

Yinchuan And Its Waterfront Spaces:

HyIREARE T E X IR R, A FEERIZIF
5P, SRS, AHESMINHEEN M, HhH
ERAERRE, HEA MM ERIER.

T ER BRI 21212, B IRKERX

AR, R AR SIE1Z, BUEHPRRYE
1o MR TEREME BB 5 EUaRH B,

— Skm N

From Diagnostics To Projects

RINRECRK= 8] NZETEITE

343



344 Waterfront Analysis and Design
BT 5%



4.4 - Design Explorations

4.4 - IGITIRER

4.4.1 - Introduction
N

Yinchuan's waterfront urban design summer

camp lasted 12 days. Considering the four typical
waterfront design plots that were selected, the
group divided into smaller groups of three students
each to carry out their design explorations.
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4.4.2 - The Oasis and the Garden Concept
LMATEEIRIBE

Yinchuanis an oasis in an arid area. The "Mother”
River, the Yellow river feeds the city.

All water bodies are human-made, including the
river and the lakes. Large green zones along the
waterbodies are public parks. Forty per cent of the
water supplied by the Yellow River is used for the
irrigation of farmland.

In the observations of the spatial configuration of
the waterfronts in Yinchuan, It became clear that in
some cases:

— Thedistances between the residential area
and the waterfronts are too large to have a
functional and spatial relationship between the
residents and the use of the waterfronts. In
most of the cases, wide roads form barriers.

— The greenzones along with the water bodies,
often designed as parks, are extensive and non-
descript. People do not use it.

— People do not treat water as a scarce
commodity.

These three observations lead to three design
ideas, namely accessibility, the meaning of space
and awareness.
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FIG. 4.53 Current Relation City - Watefront in Yinchuan
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— Accessibility: Can we connect the green zones
and water bodies in a better way with the
residential areas? Overcome the infrastructural
barriers, make precise access entries?

— Meaning of space: Can we make waterfront
places that will become favourite places?
Reduce the scale, carefully design these places
and offer the possibility to develop popular
activities. Moreover, can we design these places
in a Chinese and Yinchuan way?

— Awareness: Can we make meaningful
waterfronts which will contribute to
understanding the unique role water has in
Yinchuan?

These ideas combined, form the concept (or central
idea) of The Gardens. The Gardens are carefully-
designed, human-scaled and joyful, appreciated
places for the residents. The Gardens connect the
city with the waterbodies on selected places in
Yinchuan.

On the city scale: Yinchuan is an oasis and will

be an oasis in the future, but now built on series

of Gardens, connecting the city with the water
bodies. Meaningful and accessible to everybody.
This concept was a jumpstart for the further design
process by our students.
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FIG. 4.54 The Proposed Landscape of Waterfronts in Yinchuan
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FIG. 4.55 The simple open water surface model is transformed into a model combining lake and tidal flat wetland.
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4.4.3 - Aiyi River
A

4.4.3.1 - Site 6 The Site of Aiyi River and Laifo Temple

HoEg6 IARAIK T

Preliminary Work / Field Survey
ATHAT{F / SctthiERA

The research team conducted two field surveys:
a‘'before’and an ‘after’ one. During the research
process, team members found the waterfront
vacant, with little energy or vitality. The plots’
elements could be described as varied and messy,
e.g. the north-south commercial street across
the block, the temple, the abandoned railway,
abandoned farmland, the dry ditch, and the city's
only waterfront high-speed roads, etc., with no
connection between each other, and each element
lacking interaction with the waterfront space.

R R TR B EhI 2,
PABR R R IVEK B R AE DS EN, SRR
ZimacaL, AR s R AR LA B L . SREB T,
B BUERER . TR BYRH . BRI R LU i —
—FIEKRERERE, RILEELER, HES—1
TCRESRZ 5IRKT BN E &

FIG. 4.56 Increase the Visual Interaction of Each Waterfront Space.
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SWOT Analysis

EAISWOT O

STRENGTHS %

— The availability of green space. - BMEES

— Economic activities: commercial street. - &5EE AL
— Agricultural production of vegetables. - R

— Nursery for native species. - AR EE

— Less polluted water than in other places, making
fishing possible.
— Temple: a heritage and cultural site.

WEAKNESSES

— Diversity of people who do not want to mix.

— Decaying buildings in the village area.

— Isolated communities in the village area.

— lrrigation water is taken from the Aiyiriver.

— Lack of accessibility from residential areas to
green and water areas.

OPPORTUNITIES

— Bring different people together.

— Attract new inhabitants to the area.

— Bring back agriculture to the city.

— Allow leisure activities on the river (e.qg. fishing,
swimming - currently forbidden).

THREATS

— Displacement of the local population in the
village.

— Alyiriver gets polluted by grey water.

— Low water levels.

— Water table decreases and causes land
subsidence.

In the next phase, everyone discussed the status
quo together, and proposed four important to
consider: accessibility, public space, agricultural
landscape, and architectural texture, and
summarised the elements that the site can retain
and reuse for transformation.

Waterfront Analysis and Design
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FIG. 4.57 Connecting Street Vitality to the Riverfront.
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Conceptual Design / Conceptual Planning

Bt/ B

Based on previous research, exchanges, and
discussions we proposed a planning idea to re-
activate the interior of the plot and its waterfront's
vigor by creating a low-density city through new
urban agriculture and by tying up the missing canal
network. As part of the Aiyi river's urban section,
the plot reflects the urban evolution of both the
city’s low-density and high-density spaces against
extrusion, which is quite special.
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FIG. 4.59 Qingshui Street
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Key issues

KRR

Qingshui Street
— Lack of accessibility.
— Novisual connection to the river.

Waterfront Space

— Lack of waterfront activities, waterfront space
utilization rate is low, spatial structure is single-
story.

Laifo Temple
— Ithasnorelation with the water.
— The templeis unfinished.

Commercial Street
— Weak connection with the river.

Railway
— Lack of interaction with the water.

Farmland

— Thefarmland is barren, and has nothing to do
with the river

— Theditchisdry.

FIG. 4.81 Dry Ditch on Site
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Design Strategy
RITHRE

Scheme Design

The design relies on the wisdom of the traditional
irrigation district system in Ningxia, combined with
the ecological wisdom of the rainwater system

and modern technology of the water treatment,

to restore the damaged drainage-network system
and use it as a carrier to explore the water system
serving the site and surrounding neighbourhoods.
The model rebuilds farmland texture, creates a
farmland landscape, irrigates green land, improves
the site’'s microclimate, alleviates the problem of
land salinization, and revitalises the original base.

We grow our crops under the tall buildings
We work the fields on the land of the city
We stand besides the water and look West

The clouds go away and the Helan mountain appears.

FIG. 4.83 The Concept Image.
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FIG. 4.84 Strengthen the Connection between Commercial Street and River through Street, Garden Road and Greening
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FIG. 4.85 General Plan
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FIG. 4.66 Vision of Guan Lake Landspace
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4.4.3.2 - Site 3: Guan Lake
HIER3 KIAHIER

Preliminary Work / Field survey

AIRA L (F /iR

The selected site is located on the southwest
bank of Guan lake, a beautiful natural lake in the
southern part of the main urban area connected to
it by the Aiyiriver. At present, there are a few high-
rise residential buildings in the surrounding area,
with a low level of development, making it a rare
natural areain the city.

For the Guan lake site, the research team
conducted four field surveys. The first preliminary
field survey was completed by CADG and XAUAT in
early April, when the preliminary investigations into
the land parcels was completed (these were located
near the natural water shores). The second was an
in-depth field survey jointly completed by XAUAT
and NXU in early June, when the delineation of
typical plots of urban waterfront space in Yinchuan
was completed. Site 3 was the mode of “residential
area - road - urban public space - water”. The

third survey was a location survey conducted by
XAUAT in early July, laying the foundation for the
subsequent joint survey conducted by XAUAT,

TU Delft, and NXU. The fourth land survey was
completed jointly by XAUAT, TU Delft, and NXU, and
the detailed design site selection and site design
groups were completed.
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Field Analysis
e=3iubaii

From south to north, the Aiyi river is divided into
a number of sections: Qizilianhu lake, urban river,
West lake, Yuehai lake, rural drainage ditch, and
Guan lake (located in the Qizilianhu lake section).

Qizilianhu lake is located to the southeast of the
main urban area of Yinchuan. Through Aiyi river,
Tanglai canal, and the Liangtian canal the urban
water system forms an organic whole. This lake
district is a precious natural wetland preserved
amidst the construction and development process
of Yinchuan city. With less urban construction

and less manual intervention both the existing
ecological state and the wetland landscape effects
are better.

Satellite images from different periods show how
the base was farmland before 2010, and there were
plenty of fish ponds in 2004. After 2010, high-

rise residential communities were built around

the base, and the fish ponds disappeared. The
area of surrounding wetlands remained basically
unchanged, the number of reeds in the water
decreased and the exposed area of the water
became larger.
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FIG. 4.87 General View of the Site
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Status & Planning
B KA

The site is a large sparsely populated open space
with only a small number of residential areas. The
natural lake body has good resources and the
space is well covered by roads. The site is located
in the planned Qizilianhu Lake Wetland Park, which
is surrounded by the Yinchuan Special Botanical
Garden and the Yinchuan Wild Botanical Garden.
According to plans for the upper part of the site,
there will be alarge number of residential areas,
which will bring in large numbers of residents and
with them a large requirement for public space.
There will be more segmentation caused by new
roads, highlighting the contradiction between
human activity and nature.
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FIG. 4.88 Vacant land / Wetland - Visual Corridor to the Mountain - Built Environment

THh/SBH-F LRS- AT IR

Design Explorations

BITRR



360

Conceptual Design / Conceptual Planning
BRI /B X

Key Issues
[IFi7E

At the urban level, the most prominent problem

of the urban waterfront space in Yinchuan city is
spatial blocking and the separation of people from
water, resulting in poor participation of citizens

in water activities. In addition, the spatial pattern
of the water bodies is messy, and the waterfront
space lacks identifiable characteristics. At the
site’s block level, the prominent problems of the
waterfront space are mainly to do with connection,
activity, function, and ecology.

Current Situation: Weak Accessibility
and Continuity

PR ALEMESIEE
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from Lack of Activities to A Network
of Gardens
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from Marked Zoning and
Inaccessibility to Different Degrees of
Accessibility and Areas or Occupation
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from Disconnected Patches to a
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Integration of the Gardens in the Built
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from Big Highrises to Smaller Grain
Buildings and Punctual Interventions
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Design Strategy
I ITERRR

Progressive Circles Model

A common urban waterfront spatial patternis to
construct a circle of coexistence between human
activities and nature, where humans and nature
mix together. This progressive model of improved
enclosure divides the boundary between humans
and nature into three layers: 1) enclosures close
to human activity mainly serves these, while 2)
enclosures close to natural water spaces mainly
serve these, while 3) the transition zone see
coexistence between humans and nature, making
the main functions of these places different, with
different focuses and coordination.

Ecological Habitat design for Animals and Plants.
Land plants and structures can be seen as being
formed under the influence of yin or yang, which
account for dry and wet conditions respectively.
Soyin conditions are sunny and dry while yang are
wet. These can be divided into ten characteristics.
According to the morphological characteristics and
growth environment of different plants, different
ground-cover communities were developed by
selecting the group, seasonal phase, and ground
cover which corresponded to one or more of the
ten different habitat conditions.

Yinchuanisrich in species of birds and fish and
is located on the route of migratory birds. At the
beginning of April, large numbers of red-hilled
gulls can be seen in the many lakes in and around
Yinchuan.
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General Design
BRIt

FIG. 4.89 General Plan
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FIG. 4.70 Circulation and Mobility Network FIG. 4.71 Zoning
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FIG. 4.72 Conceptual Patterns
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FIG. 4.73 Vision of Northern Tanglai Canal Landscape
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4.4.4 - Tanglai Canal
FERE

4.4.4.1 - Site 4: North of Tanglai Canal
4 FEPRZRALERHIER

Preliminary Work / Field Survey
ATHAT(F Bt

Tanglai canal is the administrative dividing line
between Yinchuan city and Helan county. This site
is located on the northern edge of the city, where
the Tanglai canal and Chenjia lake water system
form a three-dimensional intersection. Natural
water features and artificial canal landscapes are
available.There is a Guandi temple in the area, and
the rest is open space. The surrounding area is
residential and commercial. There are plans for a
park, cultural venues, administrative offices, and
other land uses.

Field analysis
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For the north site of Tanglai canal, the research
team conducted four field surveys. The first was

a preliminary field survey completed by CADG

and XAUAT in early April when a preliminary
understanding of the land parcels was completed.
The second was an in-depth joint field survey
completed by XAUAT and NXU in early June when
typical urban waterfront plots in Yinchuan were
completed. The third survey was a location survey
by XAUAT in early July, laying the foundation for the
subsequent location survey jointly conducted by
XAUAT, TU Delft, and NXU. The fourth land survey
was completed jointly by XAUAT, TU Delft, and NXU
when the detailed design site selection and site
design groups were completed.
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Analysis of the Problem of the Status of the Site.
BRI A A7

The Tanglai canal's status has problems as
following four aspects:

Access/Connectivity
— Difficult to access the site/restricted access

from residential areas to site/canal.

Fragmentation (Spatial)

— The canal and the road system lack coherence.

Suppressed Historical Value
— Thevalue of historical features is neglected.

Lack of

— Facilities (Social/Cultural/Recreational).

— Functions(Social/Cultural).

— Integration between these above and the
landscape.

%H[q_*" !i'ﬂ ...é's

FIG. 4.74 Difficulty to Access the Site
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FIG. 4.75 Seasonal Variation
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SWOT analysis

EpISWOTZ .
Through the field survey, we have a further B WA, R NANEME TEHR PN T
understanding of the site. Summarizing the R, REREAR, oA T W EBISWOT 7.
research results, we formed a SWOT analysis of the
site:
=
STRENGTH - ERRERNSXMI SRR T8, RRE
— Waterfront of canal and lake. REHEK=E
— Attractive public buildings. - RHEBRRNEERS/
— Difference between lake and canal. - RABFAEFHREEERN KR EI LB
— Link with the old city centre. Bi56
- FMEWAOER
WEAKNESS
— Lack of accessibility. HH
— Lack of social or cultural functions. - BIAMRE
— General lack of safety. - B bInge
— Weak connection between residential areas, - ZRMENTERM
canal, lake, and between them. - BEXKCRGBATEZERZER
OPPORTUNITY M=
— People from newly planned residential areas. - REFAINBEERBALN]
— People from the old city. - REEWHIAL]
THREATS FELBD
— Fragmented residential buildings. - ABREERANERL

FIG. 4.76 Suppressed Historical Value FIG. 4.77 Lack of Integration
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Conceptual Design / Conceptual Planning
BRI /B

Key Issues
0] AR EX

How Can We Use Tanglai Canal to Define
Surrounding Space?

Irrigation was the most important function of the
Tanglai canal in the past. With the development of
urban construction, the function of that part of the
canal flowing through the city will change. Based
on this, our concept is to use the canal system’s
framework to develop an urban public space
framework.

—
Spatial Coherence
TEERMSE
—
L
Visibility
B

FIG. 4.78 Tanglai Canal, Key Issues
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Accessibility /Connectivity
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Design Strategy
I ITERRR

In the process of transforming village to city, the
space beside the canal also has to be changed. We
need farmland transformed into gardens, bridges
connected to cities, corridor bridges leading to
increased public space, and public life increased
along the canal.

Slow road transformation.

The general section of Tanglai canal is arranged
according to the reasonable walking distance of 10
minutes and 1kilometre; the key section of Tanglai
canal is arranged according to the reasonable
cycling distance of 30 minutes and 5 kilometres or
combined with public space.

The Past

Dominant Purpose: Irrigation - Agriculture

Wk - EEEMER - Kk

FIG. 4.79 Tanglai Canal, A Backbone of Development

ERREHIR L RAFTHTE
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ERENE RN

ERRIETRIUE
EHRREBREKZEIREASES1T1I09 ¢ 8T
B IkmBVEEEHTORME  ERRERRIRE
ANBEGEBTI00 M EL5kmIEERE S
NETEDERE.

The Future

Dominant Purpose: Stirring Social / Cultural Dynamics
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General Design
BRIt

FIG. 4.80 Conceptual Design Patterns of Strengthening Transverse Connection
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Vegetation Design

MR
1
16
14
2
n 9
3
12 8
5
7
15 10
13
6
4L
[} i o 1
1. Populus 2. Prunus 3.Pseudoacacia 4. Pinus Sylvestris 5. Acer Negundo 6. Salix Babylonica 7. Pinus 8. Buxus
Lt Lannesiana plic EF Linn B2 Tabuliformis Megistophylla Levl
H AR S0t P L5DF

9. Weigela Florida 10. Berberis 11. Sabina 12. Rosa Hybrida  13. Forsythia 14. Sorbaria
(Bunge)A. DC. Thunbergii Procumbens ESr=E] Suspensa Sorbifolia
SR BRI NEE SR & BIkiE

16. Iris Lactea Pal  16. Lolium Perenne
=1 BEE

Design Explorations

BITRR

37



372

FIG. 4.81 Vision of Ximen Bridge, Tanglai Canal Landscape
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4.4.4.2 - Site 9: Ximen Bridge, Tanglai canal
HEO RETRIR PRI I E:

Preliminary Work / Field Survey
ATHAT(F /Bt

The Tangmenqu Ximen bridge site is located at the
intersection of the Jinfeng and Xingqging districts
in Yinchuan city, in the middle of the Tanglai canal
section, adjacent to the Drum Tower in the Old
Town. The surrounding area of Ximen bridge is

one of the most representative of a dynamic old
town. Traffic is very convenient, and the population
density is high.

The plot runs north to Xinchang Road and south to
Liangtian Road. The east-west direction extends to
both sides, with the Tanglai canal as its centre. The
two sides are bounded by buildings. The interior

of the base is basically a square where the green
space next to the Tangyu canal meets the road.
The parking lot, which used to be the former Ximen
bridge market, is included as a carrier of historical
memory.

The Yinchuan Waterfront Space Research Group
went to Yinchuan for investigation twice in April
and June. At the time of the July summer camp,
Xian University of Architecture and Technology and
Ningxia University and the Technical University of
Delftin the Netherlands made an in-depth study

of the Ximen bridge site. During the research

work, alarge number of pictures were taken, and
some problems of public activity venues around
Tangshuigu were also found.

FEERRATMRUTER/NHERK 5 HRKAZ R
28, ERERREX BRI, Bk, RRER
ENNERXKBEME ” — 8+ @R, AR

WIRICEH SR, FBERHR EHRERTEHM LA
BIFAINFR, BEMAEEA N E KRR LALZ A
SERBENT 17, BEERA IETHEED.
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Conceptual Design / Conceptual Planning
BRI /B

Key Issues
0] AR EX

The Tanglai canal can be seen as having four
important elements: a rigid boundary; a tradition of
inactivity in winter dating back to the Tang dynasty;
the slow-scale transport system is not continuous;
the connection with the old city is non-existent.

Rigid boundary.

Tanglai canal is an agricultural irrigation canal; its
elevation is higher than the residential areas on
both sides of the canal. The entrances and exits
to the public venues on either side of the canal are
few and inconvenient.

Tang dynasty inactivity in winter.

The Tanglai canal was inactive due to freezing in
winter, and because Yinchuan is cold, wet, and rainy
few people use the canal.

The slow-scale transport system is not continuous.
Tanglai canal runsin aline from north to south.
The pedestrian routes on either side of it are also
mostly north-south. Because of the Xinchang East
Road, Jiefang West Road, and Liangtian Road,
there are three east-west trunk roads blocking the
canal. The organic connection of linear walkways is
disturbed making it difficult for pedestrians.

The connection with the old city is not close.

In recent years, there has been a fixed open-air
market in the square near Ximen bridge. Not far
from the east side of the bridge is Yinchuan's
Phoenix monument, Drum Tower, and the Yuhuang
Pavilion, symbolising a new era. The places where
different people lived in harmony have been lost
because of alack of design considerations.

Waterfront Analysis and Design
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Design Strategy
RITHRE

Based on the thought processes listed above,

and the intense discussions of the group, we
summarized five solutions to the current situation:
1) penetration into the surrounding population;
2)seasonal changes in landscape and crowd
activities; 3) vertical and pleasant public spaces;
4)reshaping the canal's connections; and 5)
reproduce the memory of the ancient city. Through
these strategies the public life of the canal system
can come closer to those of the surrounding
residents. As people can quickly and easily reach
the canal and its activities, and can also arouse
ancient memories of Ximen bridge, representing
them as showing a connection with the ancient city
(Gulou, jade, and the Imperial Court are connected
to each other).

XSV PLESR A D ARR RS (1) RIIRITIE
R EANBEETE; ) KM ABETIHSEN T
t; QBERMEANRKTE; (4) EERER
FREVEEEME; (5) BIAMIRIZ. @i XLERIEER
AAHEZENMMGEALER, £AERES @

BYEARIA, MU A XA IR S EILIZ, AR E
SROEHHARSHELE2REERAER,

FIG. 4.82 Public Space Contact Tanglai Canal and the Surrounding Urban Space.
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FIG. 4.83 Problems on Site
W7 B

FIG. 4.84 Strategies

= ) SRS

FIG. 4.85 Level Diferences FIG. 4.86 Seasonal Variation
BE =R
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FIG. 4.87 Cars over Pedestrians and Ecology FIG. 4.88 Lack of Diversity in Typologies
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Scheme Design
FHEEIt

The design theme of “From the channel into
the world", the application of modern design
techniques to the ancient canal, intended to
reconstruct the local market life.

The design intent was mainly reflected by the
section design. One group extracted typical nodes
from the plot: firstly, the sixth elementary school
node of Jinfeng district, Yinchuan city. In order to
increase the amount of public activity space, we
proposed a time-phase management mode during
the day or normal school hours. There are many
possibilities here for the creation of public life.

In the second node, we selected the Ximengiao
section. The crowds are varied, and it is a busy
place. A height difference of four to five meters was
formed between the Eye Hospital and the canal. We
used the platform to directly connect the second
floor of the hospital with the walking path of the
canal, eliminating the separation of the canal space
from the Hospital by the parking lot.

At the same time, we selected more than a dozen
places that are not popular on the banks of Tanglai
canal and designed multi-functional devices for
them. During the investigations we found that
Yinchuan people of an older generation liked to
swim in the canal during the summer. Therefore, we
added some ways to facilitate people entering the
canal. In the winter, we designed a similar activity
tied into the Yinchuan marathon to make full use of
the lower space and transform the single-function
Tanglai canal into a multi-purpose recreational and
leisure waterfront space.

Waterfront Analysis and Design
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FIG. 4.89 Conceptual Models of Different Section Designs
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Activity scenes
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Vegetation Design
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4.5 - Lessons Learnt and Future Perspectives

g_lll_;\/lzl %}:tﬁ

4.5.1 - Re-Understanding and Re-Defining Waterfront Space in Yinchuan

RIITEK=ZERIBIANR S HE X
We learned from the urban design research of
Yinchuan waterfront space that urban waterfronts
cannot be defined only by the scope of land
construction. From the perspective of space, it

is necessary to discuss multiple levels of spatial
composition and the components on either side

of a waterline. Also, it is necessary to recognise
the urban waterfront space from a holistic and
systematic perspective. That means including

the formation and evolution of urban water
relationships, urban hydrological processes and
morphology, and the internal driving forces under
the influence of various factors. Among these
factors, there are society, economy, and policy, as
well as the urban design connotations of waterfront
space with the coordination of various functions,
such as urban public activity places, urban
landscape construction, and habitat protection and
construction.

From the perspective of nature and the historical
evolution of urban water relationships, it is
necessary to understand the type of water
systemin Yinchuan and its relations with urban
construction and development. The types of
waterfront space formed the old town and the
suburban agricultural district nearby the ditch and
canal, the new urban and suburban areas near

the lake, the new city area near the human-made
linked-lakes and the new area in the future city near
the Yellow River.

MER) I VER =BT iR R A, F AR ™
TEIK TS 8] A BRI LU IE A ST ISR E Mo MESE]
IR, EEIRITKIRERNN SN BRI
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INHI T EK T 8], ERE Sk R NEDR,
WHKSOIENES, T2 &7 BHRELHAER
N TNRAERSN A, YA AEIEEHF, 1HH
NSRS IHHERFRPE i%yﬂﬂj] EEARINE
B EKZS BT TR,

MIBKKX BN BEAE S MERLRENAENRE,
BSEMIZINREN K RER A SRR R
AT SN i bl =S u e ab i A P
B EEEAAE CENRIEH X AR X R
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In particular, Yinchuan is located in the Yellow river
diversionirrigation area. The farmland landscape
of the irrigation system and its historical evolution
are essential parts of the water culture in Yinchuan,
but they have been neglected and forgotten. Also,
the relationship between sustainable hydrological
processes and the landscape image of the
artificially restored “lake” and “river” system, is the
premise of the waterfront spatial cognition and
design strategy.

From the perspective of social preference, the
landscape image of Yinchuan waterfront space is of
considerable significance to the construction and
development of Yinchuan. Its symbolic recognition
should meet the preferences and needs of
different target groups, and it should also guide
the goals of sustainable development for future
urban construction. The significance of urban
water systems and waterfront space construction
should be examined from a more meaningful
regional perspective. At the same time, scientific
quantitative analysis and research should be the
basis of the urban water system and its waterfront
space composition.

From the perspective of economic development,
the waterfront space in Yinchuan should not

be used exclusively as a tool for urban land
appreciation and real-estate development.

Natural Water System
E o E

Water System in Yinchuan
B[]

Artificial Water System
LT AR

FIG. 4.90 The Classification of Water Systems in Yinchuan
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FIG. 4.91 Factors and Levels of Perception to Be Considered when Planning Waterfront Spaces.
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FIG. 4.92 Examples of the Transformation of the Waterfront Space in Yinchuan
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Lessons Learnt and Future Perspectives 385

ZBWSESRE



4.5.2 - The Design Language for Effective Translation between Different Contexts,
Historical and Contemporary,Local and Global, Different Disciplines.

EARRK 2 SMA A 52K U RARFER 2 @R ENRIHES

Exploration of Design Language with a Different Context.

AEIER MIRIHESHRE

The whole process of this project involved teams
with different backgrounds, including design, and a
combination of universities, including one foreign
and two domestic ones (one of which was non-
local), as well as local governments. In addition to
language problems, there were also differences

in cultural backgrounds, so there are deviations

in the understanding of some concepts — for
example, the word “garden”. There were different
understandings between teachers and students
from TUD and XAUAT. The modern expression

of Chinese traditional landscape construction
involving modern design language, and how water
conservancy knowledge and ecological knowledge
can be invaolved in site design, were some of the
challenges and explorations faced by the summer
camp.

In order to communicate effectively and build
consensus, a “Glossary of Chinese-English

Terms Used in the Design of Waterfront Space in
Yinchuan”was compiled at the beginning of the
summer camp to reduce misunderstandings of
some of the concepts. On the other hand, in view
of the unique natural geographical environment
and historical and cultural background of Yinchuan,
some common principles for urban design of
waterfront space were found and established,
namely the seven principles, which are called the
expression of a design thinking mode and promote
effective communication and the generation of
design schemes.

Waterfront Analysis and Design
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Operability - Typological Studies and Site Selection.

PIRIRIE— Rk = (8] S B K B2 U 17 3B 19BN

The determination of fundamental design
principles and the application of specific designs
are in the process of interaction and repeated
revision. From the design principles to the site
design method, this needs specific operability.
Conducting typological studies based on waterfront
types, selecting typical sites through investigation
and analysis, delimiting the scope and content

of design research, and organizing students

from three parties to carry out field research and
specific designs, we made each site a catalyst
driving the formation of a type of waterfront design
language.

Garden of Place and Scene - Concept and Design.

TP SRNEE—HR 51T
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Clarity of concept can often give a design thought
and direction, to be realised through a design
method. Lacking suitable scales and paths for
human activities, having regions without space,
sites without places, roads with greening but
without great scenic spots or thematic scenes, all
characterize the current situation of the waterfront
space in Yinchuan.

To help the group think about specific location
selection and design, a concept based on a series
of ‘gardens” (of places and scenes)was given. In
the summer camp, the specific design needed to
be done within a minimal time. Partners reached
consensus, closely focused on the theme, and
then designed very rapidly. The intervention of the
concept of ‘garden” made the teams quickly enter
their roles, and made the design thinking very
practical.
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4.5.3 - Diversified Cooperation Based on Local Values

BTHAMENZTEME

The year-long “design research and teaching” camp
is a multi-faceted collaboration based on local
values. In the research work of the “comparative
study on the urban design of waterfront space

in three cities”, CADG, as a front-line design
practice, plays the role of communicating with

the government and organising research work,
proposing tasks and promoting cooperation, and
establishing communication channels between
universities and the government. In addition, CADG
will compile the research results and complete
“the Yinchuan waterfront space urban design
guidelines”.

XAUAT is rooted in the well-known architectural
colleges of Northwest China. Facing Yinchuan

as the representative of waterfront space in
Northwest China, XAUAT has a solid research
foundation and working conditions and has become
the leading researcher of Yinchuan group.

TUD, as a foreign university with re atively mature
research and practical experience in urban
waterfront space design, places the waterfront
space of Yinchuan under an international lens,
providing an international frontier for theories on
this subject.

NXU's participation enables the work of the
summer camp to reflect more its local and
traditional values. NXU's teachers and students
are both designers and end-users of these spaces.
They can represent and give feedback on the social
convenience and usage of local waterfront space
and offer advantages of available research.

Finally, Yinchuan Urban Planning Bureau, as the
manager and decision-maker, implemented
the research and practice results of all parties.
All parties focused on the waterfront space of
Yinchuan city to achieve win-win cooperation.

Waterfront Analysis and Design
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4.5.4 - Feedback Wto Local and Long-Term Service

[Blf5R it 5 KW

The real value of waterfront urban design research
is to give back to Yinchuan. There are three
approaches: first, the research results have a
direct impact on activities, function, landscape
features of Yinchuan's urban waterfront space

to promote sustainable urban development;
second, to train local professionals; and third, the
social and ecological value of waterfront space in
Yinchuan should be recognized by the domestic
and international scientific communities. All this
requires more long-term planning and promotion,
not just one year's worth of research projects, but a
consensus among government, professionals, and
the public.

The government should actively listen to the
advice of professionals and investigate the needs
of the public to make better decisions and invest
in meaningful projects. Professionals should
respect the characteristics of the city, understand
the practical needs of the public, and thoroughly
study and design the project before implementing
their designs. As the users and beneficiaries of
waterfront space, the public often redesigns
waterfront space to promote the multiple functions
and social and ecological benefits of waterfront
space with northwest characteristics.
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FIG. 4.93 The Role of the Partner Institutions in the Process of Planning and Designing Waterfront Spaces in Yinchuan.
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FIG. 4.94 Aerial View from the Yellow River, the Plain and the Mountains

Al P RA WL BKBY S E

390  Waterfront Analysis and Design
TR 5% 1t



FIG. 4.95 The Phases and Process involved in the Planning and Design of Waterfront Spaces.
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FIG. 4.96 Aerial View from the Yellow River, the Plain, the Lakes and the Mountains
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Postscript

fa1c

The work process of the workshops was “problems
- hypotheses - pathways - directions - design
validation”. The purpose was to identify ‘new
possibilities” and establish the most valuable
directions before standard guidelines would be
compiled by a professional design team. Hence,

in a situation where a series of intrinsic ideas,
practices and extensive built-up areas are already
in place in all three target cities, the main value of
the workshops lies in how to find the right way of
work in a systematic and scientific manner that
both preserves the existing values and avoids the
constraints of these values, rather than work out a
mature package of concrete actions or a complete
set of standard illustrations. From this perspective,
workshops have fulfilled their tasks.

Beijing workshop: Chaired by Prof. XU Suning, this
part of the work gives an accurate manifestation
of the intention of the workshop design, within

a Research - Judge - Design framework. The
workshop determined the overall objective of
waterfront construction in Beijing based on the
historical evolution of city-water relations in
Beijing, city-water relations in other typical capital
cities in the world, and city-water relations in other
representative ancient metropolises in China;
evaluated the value system of waterfront areas

on the six dimensions of ecology, space, demand,
history, economy and aesthetics; established the
design strategy on these six dimensions and finally
validated them through typical node designs. The
systematic analysis framework resulted from the
workflow is logically well defined. The information
and value systems from research through design
are smoothly communicated.
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Suzhou workshop: Chaired by Prof. Pacla VIGANO,
this part of the work features a unique western
perspective in determining the vision of Suzhou
and also reflects the common demand of people for
high-quality spaces despite differences between
East and West. Its quick analysis of problems and
challenges, and accurate identification of problems
in ashort period of time are very impressive; it
efficiently grasped the characteristics of the
object and established the entry point for solving
problems; it provided enlightening pathway of
solving problems and came up with an astonishing
hypotheses that have never been thought about

in the existing experience of Suzhou(e.qg. the
potential possibility of acquiring a 4200-km long
waterfront public, open space in Suzhou). This is
aresult of the “design-oriented research” of the
working team, as well as the result of repeated
mutual checkup, inspiration and modification
between macroscopic and microscopic studies.

Yinchuan workshop: Co-chaired by Prof. LIU Hui,
Prof. CHANG Haiging, and Marco LUB, and Luiz de
CARVALHOQ FILHQ, this part of the work impresses
us very much with its technical route that enters
the theme from landscape ecology perspective.
The workshop tried to find a Yinchuan solution for
global and national topics such as climate warming,
water shortage, and rapid urbanization, established
design-oriented “seven principles” with definite
values long before, carried out design under the
guideline of the “oases and gardens” concept using
an “iterative design process”, and has worked out a
series of customized, creative design strategies for
Yinchuan.

As the final contribution of workshops in their
supports for the technical management of

the three cities, the professional planners and
designers from China Architecture Design

& Research Group, based on the insightful
conclusions from the workshops, worked on
themselves in parallel with the workshops, having
compiled technical documents for guiding the local
waterfront design of Beijing, Suzhou, and Yinchuan.
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Beijing team made emphatic investigation and
discussion on the structure and characteristics of
the water systems and the classification method
of Beijing waterfront, established the five design
principles of common sharing, clear hierarchy,
history inheritance, high-low harmony, and water
preservation against characteristics and problems
of water systems in Beijing, and provided an
innovative waterfront space classification method
that is applicable for all domains and contains near-
water spaces and adjacent-to-water spaces.

The Urban Design Guidelines for Beijing Waterfront
will be published for the compilation, approval, and
implementation of related plans. It will effectively
bridge the planning and requirements of individual
districts for water structure and classification.

The opinions and suggestions of water affairs

and parks and woods authorities have been
extensively solicited. Multiple readjustments and
improvements have also been made.

The guidelines, targeted at the municipality of
Beijing and based on the context of waterfront
spaces, review the water system frameworks of
the administrative region, downtown, and core
districts of the city and identify the focal points of
control for different levels of waterfront spaces.
At the administrative region level, the zoning and
classification design guides for waterfront spaces
based on the urban space structure in the general
plan; at the downtown level, using a guide and
control combining constraint with flexibility, the
design principles are incorporated into the review
requirements to ensure the design intentions are
fulfilled, and the key control contents and general
design strategies for waterfront spaces are
provided with the help of illustrative expression.
At the core districts level, the requirements of the
general plan for the restoration and protection

of historical water systems in old urban districts
are intensively fulfilled and, based on urban
design means, quantitative control indicators and
fine design guides are provided. By structuring
amultiple guideline series spanning from
macroscopic to microscopic levels, a technical
guidance document capable of leveraging the
integrated waterfront space design of the whole
areais established.
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During the research, Suzhou team held four
workshops in Beijing, Suzhou, and Tianjin, which
included surveys, interviews, central designs,
master forums, periodical discussions, and
output presentations. An important part of these
workshops was the special lecture given by each
of the foreign professors that offered chances for
exchanging ideas and widening horizons. These
workshops provided good basis for visioning
future prospects, reviewing the waterfront
space characteristics and summarizing existing
problems.

The research report was compiled simultaneously
with the Overall Urban Plan of Suzhou (2017-2035)
and the Overall Urban Design of Suzhou. During
the work, the two working teams joined together
to discuss the framework of water systems and
classification method of waterfront spaces in
Suzhou. The research covered the administrative
region of Suzhou. At the macroscopic level, the
urban space structure was reviewed, important
waterfront spaces were identified; the feature
zoning of the waterfront spaces was established
according to the current water network structure,
urban functions and urban features; operable
planning strategies and construction guidance
requirements for individual levels and classes have
were provided. At the microscopic level, around the
planning objective of a “waterfront space network
that is spacious and good for water preservation,
allows living by water, is open and shared, and
reflects the history and culture of the city”, design
tipsin respect of section design, landscape design
and surrounding building control were identified for
different kinds of waterfront spaces.

The opinions and suggestions of water affairs,
gardens and woods, and transportation authorities
were extensively solicited during the research.
Some of the outputs have beenincluded into the
Overall Urban Design of Suzhou, providing guidance
for the upgrading of the waterfront spaces of the
city.
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In compiling the Waterfront Design Guidelines for
Yinchuan, Yinchuan team has fully drawn on the
following valuable experience in three aspectsiin
the research outputs of the workshops.

Firstly, comparative communication. Through
comparative communication with the Beijing

and Suzhou teams, the Yinchuan team was able
to come up with a more pertinent, characterized
urban design strategy for Yinchuan. Besides,
universities also entered this research into events
like Beijing International Design Week, which
attracted more participants into our discussion.

Secondly, theoretical basis. Delft University of
Technology provided international perspectives
and mature experience; Xian University of
Architecture and Technology possesses specialties
in ecology and landscape, as well as rich research
basis in Northwest China; Ningxia University, as
alocal schoolin Yinchuan, can offer indigenous
feedback to our design and add to its workability.

Thirdly, survey data. The nearly 40 teachers and
students from the three universities provided
detailed and accurate survey data and analysis
results for our research.

On this basis, China Architecture Design &
Research Group reorganized the divergent,
theoretical research results of the universities
according to the realities of the city and turned
them into operable, easily usable regulatory
provisions, which are finally combined into the
Waterfront Design Guidelines for Yinchuan and
reported to the Yinchuan Planning Administrative
Bureau (presently Yinchuan Natural Resources
Bureau)many a time. So far, these guidelines have
been adopted at the expert review meeting and
mayor thematic meeting organized by this bureau.

The guidelines mainly include four parts: overall
understanding of Yinchuan, model study of
indigenous construction, guidance on urban design
at the general level, and guidance on urban design
at the key plots level.
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