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MOTIVATION

Fig. 1-1-3 Famous Painting by Chinese artist Zhang Zeduan “Along 
the River During the Qingming Festival”: It captured the daily life of 
people and the landscape of the old-time capital along the river. 
Source: http://jgospel.net/

Fig. 1-1-2(right) City pattern of ancient Seoul, South Korea: 
Seoul was structured by a series of waterways and mountains. 
Source: Shannon (2013)



Fig. 1-1-5 The annul total and cumulative 
number of natural disaster events re-
corded globally between 1980 and 2006
Source: UNESCO (2009)

MOTIVATION

Fig. 1-1-6 People as victims of cli-
mate hazards
Source: https://blogs.worldbank.
org/
http://energydesk.greenpeace.org/



WORLDWIDE EFFORTS

Low Impact Development (LID) in USA
Sustainable Urban Drainage Systems 
(SUDS) in UK, 
Water Sensitive Urban Design (WSUD) in 
Australia (Liu 2016)

Fig. 1-2-2 Water cycle in natural 
systems (left); in an urban area 
without sustainable stormwater 
management (middle); and in 
an urban area with sustainable 
stormwater management (right)
Source: (Hoyer 2011)



61% of all 351 investigated 
Chinese cities have 
waterlogging problem 
since 2008 to 2010 (Data: 
MOHURD, 2010)

Beijing

Beijing

Shanghai

Shenzhen

Shanghai Shenzhen Guangzhou

Locations of Big Chinese cities and 
waterlogging pheonomena
Source: Adapted from http://www.
chinahighlights.com/guangzhou/
map.htm

WATER CHALLENGE IN CHINA Sponge City Development
Diagram



WATER CHALLENGE IN CHINA Fig. 1-2-3 Urban water man-
agement transitions framework 
Source: (Brown, Keath et al. 
2009)

AustraliaChina
Singapore



Table 1-1 City ranking by risk 
(AAL) and relative risk (AAL in 
percentage of GDP) for 2005
Resource: 
http://www.nature.com/

WATER AND GUANGZHOU CITY

Fig. 1-2-9 Guangzhou city trans-
formation and water sytem
Source: Tai (2011)



PUBLIC SPACE POTENTIALS

Fig. 1-2-11 (right)  The first Sponge City Exper-
imental Project in Guangzhou—Daguan Wet-
land Park: solely ecological and technical project 
Source: http://www.archcy.com/

Fig. 1-2-10 (left) Donghaochong Water man-
agement Project: consideration of social and 
cultural importance
Source: https://tonyw20.tuchong.com/1002072/

Fig. 1-2-12 Public spaces in Guangzhou can-
not function normally because of water issue
Data resources: 2010 Guangzhou climate re-
port 



Under the climate change background and the threats brought by water risks, public spaces in 
Guangzhou lacks water resilience to maintain its basic function and value when facing water 
disturbances. And in the future, public spaces are under the threat of losing vitality and identity for 
technical focused projects, lacking consideration of social and cultural dimensions. 

PROBLEM STATEMENT



RESEARCH QUESTIONS

What kind of spatial interventions can integrate technical, social and cultural dimen-

sions to solve water risks in public space?

a. What are the future water challenges in public space as the consequence of global climate change?

b. What kind of spatial solutions can increase water resilience?

c. What kind of spatial solutions can evoke public space for people?

d. How can climate adaptive measures adapt to local Chinese nature value?

e. How can resilient public space design measures fit in local life and planning culture?



PROBLEM ANALYSIS
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F ig .  1-6-1  Methodology 
Scheme 
Source: Drawn by author

a. What are the future water 

challenges in public space as the 

consequence of global climate 

change?

b. What kind of spatial solutions 

can increase water resilience?

c. What kind of spatial solutions 

can evoke public space for peo-

ple?

d. How can climate adaptive 

measures adapt to local Chinese 

nature value?

e. How can resilient public space 

design measures fit in local life 

and planning culture?



THEORETICAL FRAMEWORK



THEORETICAL FRAMEWORK

Qb:
What kind of spatial 
solutions can increase 
water resilience?

Qc:
What kind of spatial 
solutions can evoke 
public space for people?

WATER SENSITIVE 
CITY

Technical Support Social Support Cultural Support

SUCCESSFUL PEOPLE 
PLACES

Cultural-contextualized
Water Sensitive Public Space

“SHANSHUI”
CITY

Qe:
How can resilient public space design measures fit in local life and planning culture?

Qd:
How can climate adaptive 
measures adapt to local 
Chinese nature value?

Fig. 2-1-1 Preliminary Theoretical 
Framework Source: Drawn by 
author



Diversifying Water Sources and Infra-
structures

Providing Ecosystem Services

Building Social and Institutional Capital Fig. 2-2-1 The example of rainwater as alternated water resources (Potsdamer 
Platz in Berlin): rain is collected and stored in underground cisterns, eventu-
ally used in gardens and sanitation.
Source: Hoyer (2011)

Fig. 2-2-2  Swales of the police department in Brisbane, USA  
Source: (Hoyer 2011)

Fig. 2-2-3  Biotopes for retention in Malmo, Sweden 
Source: (Hoyer 2011)

WATER SENSITIVE CITY



C h i n e s e 
“shanshui” 
drawing: re-
flect the res-
o l u t i o n  o f 
l i v i n g  w i t h 
water nearby 
and mountain 
in the back-
ground
Source: www. 
99zihua.com

Integration with natural environment

Combination with Cantonese geography and climate  

Fig. 2-3-3 Guangzhou Jiuyao Garden
Source: (Lu 2013)

Fig. 2-3-4 Guangzhou Yuyinshanfang Garden
Source: (Lu 2013)

Fig. 2-3-5 Ying Stone Landscape in Guang-
zhou Yuyinshanfang Garden Source: (Lu 2013)

"SHANSHUI" CITY



Fig. 2-4-1 Pyramid of human 
needs 
Source: (Carmona 2010) 

Fig. 2-4-2 A Place diagram showing 
qualities of a great place. 
Source: ((PPS) 2009)
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THEORETICAL FRAMEWORK
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ANALYTICAL FRAMEWORK



Fig. 3-1-1 Criteria and indicators of techni-

cal-socio-cultural approach

Source: Drawn by author
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LARGE SCALE

Fig. 3-2-1(left) 2013 Permanent 
Population Density of Urban Dis-
tricts in Guangzhou
Data Source: 
Guangzhou Statistical Yearbook 
(2014)

F ig.  3-2-2(r ight)  2010-2015 
Guangzhou Severe Waterlog-
ging Spots emphasized by an-
nual climate reports
Source: (Hu 2011, Guangzhou 
Meteorological Bureau 2012, 
2013, 2014,  2015, 2016)

Fig. 3-2-2 (up) Yuexiu District and 
Sater Network
Source: Drawn by author



WATER SENSITIVITY
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LEGEND
District Boundary
Contour Line
High groundwater level (0-1m)
High groundwater level (1-2m)
Medium groundwater level (2-3m)
Medium groundwater level (3-5m)
Low groundwater level (>5m)

Fig. 3-3-2 Map of ground 
water level
Source :  Adap ted  f rom 
Wang (2013)  

3.3.1  Hydrology 3.3.2  Topography, Pedology and Geology

Fig. 3-3-7 Map of second 
layer soil (2m depth)
Source: Wang (2013)  

3.3.3  Techniques
Modern Techniques 

Historical Techniques

Gutters Urban water channelsHollow roads and 
sunken channels 

Ditches 

Infiltration plane 
meadow

Infiltration ditchesPermeable paving Water roof

Fig. 3-3-17(up) Seepage well 
in ancient Canton 
Source: Liu (2015)

Fig. 3-3-18(up) Diagram of 
drainage and water treat-
ment of seepage well 
Source: Drawn by author

Stone
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CULTURAL INHERITANCE

LEGEND
District Boundary
City wall heritage
Ancient street pattern
Street pattern in 1948
Important Historical buildings
Old canals

0  200       1000m

Fig. 3-4-2 Map of ancient city pattern and 
historical heritages
Source: Source:DEPT. of Historical And 
Cultural City, http://dhc.thupdi.com/

Arcade building in Chung-shan 6th Road
Source: https://zh.wikipedia.org/

3.4.1  Cultural Heritage 

3.4.2  Cultural Landscaping 

Fig. 3-4-4(left) Space division 
and comparison in Ke Gar-
den
Source: http://blog.sina.com.
cn/s/blog_5cf2b87f0101vvkg.
html

Fig. 3-4-5(r ight) Natural 
stone bank in Lou Lim Ieoc 
Garden, Macau
Source: http://www.bunbun-
hk.com/BBS/Discuz/view-
thread.php?tid=19221

Fig. 3-6-6 (right) Image of Canton water 
village
Source: Chen (2011)



MEDIUM SCALE

Water Sensitivity
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SPACE FOR PEOPLE
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Fig. 3-6-3 Typology of 
public space
Source: Drawn by author
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CLIMATE COMFORT & PUBLIC LIFE

Kayok: city treeFicus

Fig. 3-7-3 Site 2: Map of 
climate design 
Source: Drawn by author

Fig.3-7-4 Site 2: Map of 
activities and user groups
Time: Nov. 29 17:30 2016
Source: Drawn by author

0    20m

Tree cover
Arcade building
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0    20m

Merchant
Goods Carrier
Fresh food buyer
Tourists
Passer

Fig.3-7-1 2010 Guangzhou 
monthly precipitation and 
temperature
Data resources: climate statistic 
data in Guangzhou Meteoro-
logical Bureau 
(http://www.gz121.gov.cn/)



PUBLIC PARTICIPATION
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STRATEGY AND DESIGN 
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Fig. 4-1-2 Strategy 

Map

Source: Drawn by 

author

VISION AND STRATEGY

Fig. 4-1-1 Vision Map

Source: Drawn by author
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Fig. 4-1-4 Action process of  Phase 2
Source: Drawn by author

Fig. 4-1-3 Action process of  Phase 1
Source: Drawn by author

Fig. 4-1-7 Involved actors of  Phase 1
Source: Drawn by author

Fig. 4-1-8 Involved actors of  Phase 2
Source: Drawn by author
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Fig. 4-1-6 Action process of  Phase 4
Source: Drawn by author

Fig. 4-1-5 Action process of  Phase 3
Source: Drawn by author

Fig. 4-1-9 Involved actors of  Phase 3
Source: Drawn by author

Fig. 4-1-10 Involved actors of  Phase 4
Source: Drawn by author
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DESIGN PROPOSAL Fig. 4-3-1 Master Plan(daytime)

Source: Drawn by author
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WATER SENSITIVITY

Surface infiltration
Water flow direction
Underground water flow
Water outlet 

Fig. 4-3-7  Water cycle of Part 1

Source: Drawn by author

Surface infiltration
Water flow direction
Underground water flow

Fig. 4-3-10  Water cycle of Part 2

Source: Drawn by author



SPACE FOR PEOPLE

Fig. 4-3-2 Map of dry & wet scene  

and analysis of water experience (Part 1)

Source: Drawn by author
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CLIMATE COMFORT

Fig. 4-3-1 Master Plan (nighttime)

Source: Drawn by author
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Source: Drawn by author
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