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Live with Water

A sustainable water-oriented urban development pattern
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the Lake Chao Basin as astudy case
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Water is everywhere in our life.
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Irrigation Washing

Manufacturing Drinking
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Economy

Society

Biosphere

.

water is the foundation
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The UN Sustainable Development Goals

14 lEIEEUW WATER

A sustainable water system is the foundation

for the UN's sustainable development goals.
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Increasing water issues all over the world.
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Flooding Water Pollution
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Water Quality Risk Water Scarcity Around the World
By Shichadao. (2020)
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Study location: the Lake Chao Basin

PHEECIE, BRI

Polder Agriculture
Protective Forest
™ ) | ‘ Urban before 1986

\ L &7 Urban after1986
Yangtze River Basin Yangtze River Delta The Lake Chao Basin

Metropolitan Area
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in the Lake Chao Basin

Increasing Flooding intensity in the past 60 years:
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Precipitationinrainy period(10.June-31.July) inthe Lake Chao Basin duringrecent 60 years
Adapted By Author,

Data Source:Anhui Meteorology Service

Villages around Chaohu City
during the 2020 flood
from Sinovision.net
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Water Pollution
in the Lake Chao Basin
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=5 The Eutrophication of the Lake Chao

Spatial distributi f Total Algal Bi inLake Chaof 2012 t0 2017.
Water pollution, Photo by :Ping Xie(2008) patiaraistibution o fotalAga |orrl13?/s:4|.nHj Y(?Zhaar?g rglrp/la etal.o(2021)
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Wal'er SCCI I‘Ci'l'y KBS
in the Lake Chao Basin
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Increasing Water Demand Limited Water supply
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Agriculture mIndustry mEcology local surface water . upstream water from west
Urban household Rural Household @® . 2ter from Yangtze river Mountain spring water

Water Supply and Demand Status and Forecast in Municipality

Water Scarcity, Photo by Congyu Shu(2007) of Hefei Data based on Xu et al(2015)
lllustrated By Author
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A once-for-all solution?
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Or the beginning of a vicious circle? o
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The water issues we face today are not solely about water,

but about how we urbanise.
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Research Aim: AR BE®
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What we need now is a systemic solution!
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ResearchAim: BB
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Research Question: R |A)E
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How can a water-oriented urban
development pattern be designed
and contribute to a future-proof

water system in the Lake Chao Basin
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The Vision:

What is

water-oriented

e urban development?
B=. TLEKATENmHAE?
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What is

water-oriented
l e urban development?

The Urban
Metabolism
Of Water
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What is

water-oriented
e urban development?
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Water -

Sensit KGR
ensimve BRIk

City Circular i povyn

Water  Ecologically
Loop Sound
Waterscape

What is
water-oriented

e urban development?
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Three Guiding Principles
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What is

water-oriented
e urban development?
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P

What is

water-oriented
e urban development?
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Three Leverage Points

to encourage more people to take their

responsibility. Reconnecting

-+ People with |
Nature -

Reorienting
Public
Mindset

' 4
-

Stimulating
Knowledge
Sharing and
Innovation

What is
water-oriented

e urban development?
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Water-oriented urban development
is not only about
,but also about

Vision: BR&
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2.Diagnosis:
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Problems from Water Safety: Rain Water Cycle
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Bl
B2

B3
B4

B5

low Permeability

Disappearing surface water

limited Interception
No Retention Buffer

Relying On Temporary Evacuation

2.Diagnosis: 1Z#f
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Problems from Water Quantity: Man-made Water Loop
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Rain Water Caught

by the Reservoirs

ATl  Water Intensive Paddy Field
A2 Water Intensive Industry 4

A3 Inaccessibility to Sustainable Water Source o

Water
Reservoirs
Surface Runo “ Directly from Yangtze River
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Bumping fo different levels
when needed
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Problems from Water Quality:Surface Water Ecology
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C1 Uncontrolled Nutrients
C3 Waste from Livestock

C4 Emissions from Industry

C2 Emissions from Mobility

C5 Man-made embankment

C6 Fragmented Blue Ecological Network

C7 Fragile Riparian Ecosystem
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3. The TOOIbOX: ST A

A Pattern language for water oriented urban development
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A Pattern Language

Towns -Buildings - Construction

Christopher Alexander

Sara Ishikawa - Murray Silverstein
WITH
Max Jacobson -Ingrid Fiksdahl-King
Shlomo Angel

3. The Toolbox:

A Pattern language can be compared to a natural language,

which has its own syntax and vocabulary.
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3.TheToolbox: &It TEE
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Pattern L
Context Patte
Pattern E Context ‘ Problem Context =
Problem Solution Problem Context
mn:“ Solution Solution Problem
Problem Solution
Flﬂlﬂl F Solu ﬁﬂn Pattern M l|
Context
fp:zg.le:rt“ Pattern D Problam Context Pattern T
solution Cantext Solution ;;T:tl_;nr: Context
Vad Problem Problem
Puttern K Solution
Pattern G Ldsung
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on on Problem Problem
Problem Problem | | solution | | P2ttern Q Context Solution
Solution /| Solution Context Problem
pattern ) Problem Solution
o Pattern V
Context Solution —
p Prablem
nH Solution Context Pro bl.em
Context Pattern R Problem Solution
Problem / Context Solution /
Solution | pattern| ,-’-/ Problem / X o
Solution Context
Context |_—| Context
Problem Pattern W Problem Problem
Solution Context Context Solution Solution
Problem Problem
Salution Solution

Bollier, D., & Helfrich, S. (Eds.). (2015). Patterns of commoning.

Commons Strategy Group and Off the Common Press,

Alexander, C. (19/7). A pattern language: towns, buildings,
construction. Oxford university press.
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The Pattern Language for the Water Oriented Urban

Development is designed to connect people with water.
DUKANSFHEBE T A ERIVES IR KM A BREGE —ic,

Water




3.The Toolbox: ZitTE®
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Current Issues Principles
SR iR

Linear and intensive water ‘(‘>
consumption |

Al

A2 Circular
= Water Loop

Vulnerable grey infrastructure —.

Water
Sensitive
City

o

Fragile and fragmented
ecosystem.

Ecologically
Sound
Waterscape

Sustainable
Water Supply

2]
4t

Water
Network
Reviving

Footprint
Minimizing

P12

Circular
Agricultural
Production

Delaying the
Storm water

Riparian
Ecosystem

Regeneration

3.The Toolbox: &I+t THE
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Circular
Industrial
Production

P23

+ M
i 0
Adapt to
major
Flooding
water level



3.The Toolbox: ZitTE®
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Actions

Principles

Translate

into
Delaying I'he Green Defense Groundwater Retention Zone
Storm water Recharging
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Low Permeability .
Current @ @ Disappearing surfoce water 3.The Toolbox: &It TAH
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AQO9
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Give Back
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Al10
Green Defense
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Adjustment on Water
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Circular
Water
Loop

Woater

Sensitive
City

Ecologically
Sound

Waterscape

3.The Toolbox:

Who is to act?
ERITE)?

AO1 AO2

Industrial Zone
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General Functional Zone @ @ ‘ |

Rainwater Greywater
Harvesting Recycling

AQO6
Industrial

Wastewater
Recychng
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Wastewater Smart Manure as Wastewaterto

Treatment Irrigation Fertilizer irrigation Manure

Fertilizer
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Low-carbon
Public Transport Network

Public Space
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56 TE KT

56 x Measures

10 #IE S

| PGO3 |
Fra =
Nature ﬂ- Frw
Exploration Agro-touris m
Route
| pGo5 |
) #
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Prod Urban Farming

Knowledge
Forum I lab
| pGoo _________MPGIlO |
2 =
i =
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wﬁb e
Circular Interns| hip Vocational
Programme Education

3.TheToolbox: &It TEE
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Rl +3 DAL R
10xProgrammes+3xLeverage Points

Reconnect

people This pattern language works as a tool to

with Nature

coordinate and engage more people.

- S REE T LU EN — MRS B2 AR ST A,

Stimulating
Knowledge
Sharing and
Production




3.The Toolbox: &It TEES
39/ 84

Water

<= Biomass
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Fertilizer
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‘ this?
Planner
Il
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3.The Toolbox: &It TEES
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Water

<= Biomass

¢ Heal
More interesting to
SN me! But | don't have
- / enough budget and
1550 07: 15 13: knowledge to do
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Planner -
Sl

Factory Owner
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Production
Open Day

‘ Yes!

Let's do it

Planner Horticultural Sector Waste Services

Factory Owners

3.The Toolbox: &It TEES
41/ 84

Cooperative
living lab

‘ Yes!
4

Knowledge Institution
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N Z5H LKA FA

Encourage more people to join and become water-oriented.




P1

Circular
Water Loop

PO2

Water
Sensitive
City

Principles
11 MEZRR N

Sustainable
Water Supply

P12
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Circular
Agricultural
Production
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Circular
Industrial
Production

P21

4

Water
Network
Reviving

\\\\\\

Delaying the
Storm water

P23

+ M
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Adapt to
major
Flooding
water level
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3.The Toolbox: ZitTE®
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The whole set of Pattern Language
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Low-carbon r—
Pedestrianized Public Transport wild
Public Space

Wetland-Upland Revive Natural Urban Biotopes
Transition Zone Food Chain Network

Actions
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Interaction
with Water

Nature
Exploration

Route

Production
Open Day
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Knowledge

Forum

B & @

[
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e
Circular Internship
Programme
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EERIVES
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Public Park
for All Ages

i =

Agro-tourism

o

Urban Farming

Cooperative
living lab

| PG10 |
=
Vocational
Education

Programmes
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Reconnect
People
with Nature

@

Reorient
the Public
Mindset

Stimulating
Knowledge
Sharing and
Production

Reconnect
People with
Nature

Reorient
Public
Mindset

Knowledge
Sharing and
Innovation

Leverages
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The Pattern Language Network
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P1
Circular
Water Loop
Pl P12 P13
Sustainable i Circulqr
Water Supply: r;i‘:<'i‘;: Industrial

Production

Vocational
Education

Cooperative
living lab

Stimulating

Knowledge

Sharing and
Production

Circular Internship
Programme

L3

P21

N

Water Netvwork
Reviving

Reorient
the Public
Mindset

Production
Open Day

P2

P22

AN W

Delaying the
Storm water

Knowledge

Forum

L2

Water
Sensitive
City

Agro-tourism

P23
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B

Adapt to
Maijor Flooding
Water Level

Urban Farming

Footprint
Minimizing

Public Park
for All Ages

Reconnect
People
with Nature

P3

P32

Nature
Exploration
Route

Ecologically-
sound
Waterscape

5

Riparian
Ecosystem
Regeneration

Interaction
with Water

3.The Toolbox: ZitTE®
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4.Implementation: ¥{THE
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Ecologically-
sound

........
sssssssss
Regeneration

nnnnnnnnnnn

Stimulating
Knowledge eorient QL&  Reconnec
e ic

Sharing and L3 People
Production with Nature

4. The Implementation:

How can this pattern language be used in the

future urban planning ¢
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4.Implementation: ¥{THE
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Three Scales-Three Pathways

Top Down B LMK
O 6 O

Regional-scale

XERE

MERE] £ FarE
Middle Out

o O :
City-scale
]

Bottom-Up B N L

Block-scale
HHRE
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Top Down

Regional-scale
75 WX B
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_ed by Authorities and Water Professionals
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Current Situation IR

I Population Density AOZRE
Industrial Zone T [X
Surface Water BFAKIE
Natural Reserve BfARIFX
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IR

Current Situation IR

I Population Density AOZRE

Industrial Zone T X

Surface Water B ZA7K{K

Natural Reserve BZARIPX

Water Source 7K;&EHH

Heavy Polluted Surface Water: IV #1ZRIG3EK

Heavy Polluted Surface Water: V #13R FH 287K

Heavy Polluted Surface Water: V+ #1355 F 38K
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4.lmplementation: ¥H{THE

Regional scale: The Spatial framework for the Lake Chao Basin 2050 X iz R E R B{EZE 51/ 84
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locations.
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Regional scale: Current Threats and Opportunties Assessment 5NEEH & 5 [£ /15717
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Current Urbanisation Trends EF LU BB D IFE
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Investment and cooperation
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4. Implementation:

® Organic Farming

[] Agro-tourism Zone

® Modern farmingzone

. Incentives for sustainable

] Innovation hub
and knowledge institution

—I— Industrial growth pole

O Projectedtransportation connection
__Existing transport infrastructure

— Existing urban zone
Bl Projected urban growth
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Regional scale: The Spatial framework for the Lake Chao Basin 2050 [X 13 < E Y= 8] HEZS 53/ 84

Framework for Water-oriented Urban Development
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The government gives incentives and support to
intervene on the three leverage points.

A= Leverage Points

> Stimulating Knowledge Sharing and Production
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Planner and Key Sectors
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Planner and Key Sectors can choose from ‘Programmes’ and ‘Actions’ from the Pattern Langauge
and create a vision together.
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The Strategic Project for the Tanchong River Basin 2030 ;& /41,0731 /E /9 ik B 52 I
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Current Situation of Tanchong River Basin: jE/778] /itig I 4K
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A multi-sector
collaboration process.
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A vision for Circular Water Loop: ;& /A5 FIF
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A vision for water sensitive city: ;& /5,078 7K U B 5 B IR X
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PGO9 Circular Internship Programme
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Bottom up

Block-scale
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A Co-creation process allows the
narticipation of multiple stakeholders
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Pilot Neighourhood in Tanchong River Basin ;&E/4;78] 77115 6 S ftX{E/N1l I

Student Engineering
housing Student

developer ‘ ‘

Innovator

A Mix-used neighourhood in New Campus Area

Urban
Farming
Researcher

Parents
CEO with child
Ty G
* Sees PG02 PGO8 PGO6 ‘
;*g 200020 -
» Wm0 ‘ ‘*"E --------- > A20 Al A2 y/ AO5  A02
‘ @m : A %@zghbourhood Regeneratioh

PGO6 PG4 PGos" — = 7ONE 5

[}
# i ATkwnh Urban Formlng_ 2
K@’hons >, # %ﬁ . S\A\\J 3

, — \)
= ¥ — i 5 P
I * """ o Farming and — kg p g /\[\%\‘J ZONE 3

¥ty Agri-tourism Zone > s
e 3 B Prog—// ¥ iy . 5 PrOgrommes @m Progrdmkmes
P pr——y V) | O @ @ ZONE 2 PGOI _PGO3

PG0O4 PG03 > e . ‘Achons

’ —
| 7
L - ','
e ] [ - YRy . > N V4 &
i < 9 S § A/ 7/ 2 :
I = o (P = iy . B . AO8 AR
0 » .._.r,. { T ¥ x J) Yz, 1 1 at -_ ;
% =5 17 ¥ 1 P - =S
: :." ] : PN )/ ( L & L) A Ls Pt ? Reserve = ?
== ‘r. F/OrVe el ) 00 3P I~ . A X
Tl /(A v ! , e " v\
¥ k “

= / 7 -
v ! 2 . *
= S/ A =i\, *, :
S o il : IAKEEN e Elder
g XX <
: (e > F R N
> e t;z~~\

Investor  University
professor

Business
Owners

Al15 A20 A0l A04 A05  A02

; ‘ ,— _w s Progrommg * * %—%"WM/ 3 V7 VIQI/\J oy . : S22 g
Y * 5 %« : J}’ ¥ - Mixed-use M Protective Surface Water
— Ao A A As A Al ?"W. [33] s Horticulture RefonnanZone
' o[ Residential
Programmes @ Q ZONE 4| PGO1 PGO3 PG0s  Cireular ProdUCihon H ;i w«* [] surface water

¢
2
“

-
2
2
2
2

| [ Residential & Commercial Ecological Zone

Y 1 1 Industrial & Busi
e - OOQOQOCOO®O .

A10 A12 Al6  A0O3 A06 AO7  AOI1 AO04  AO5 A02

Workers

Neighborhood
Committee



4.Implementation: H{THE
66/ 84

The Co-Creation Process:
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Student Community Plaza ==X 17
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Student Community Plaza ==X 17
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Contribution to the Water System
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A Water-oriented Community
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A Reinforcement Process that forms a Positive Feedback Loop in the system
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The water-oriented urban planning network
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The Lake Chao Basin 2050 78/ 84

A systemic change and a water-oriented future
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A Water-Oriented Urban Development Pattern

prioritizes the benefits of
water in urbanisation
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A Water-Oriented Urban Development Pattern

emphasizes on

and collaboration
among stakeholders and ‘
stimulates a

in future urban development.
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Sealable Buildings

Slow Traffic Bridge

Green Waterbus

Wet Biotope

Rooftop Habitat

Eco-Facade
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A Water-Oriented Urban Development Pattern

offers transferable interventions to other locations and
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Explanation of the Evaluation Criteria

Transferability:How the pattern is
suitable for implementation in a
differentregions.

Water Safety: How can the pattern
protectus from flooding.

Water Quality: How the pattern
could improve the quality either in
the ecosystem or for the sake of
otheruse.

Water Quantity: How the pattern
can help improve of the amount of
water available for drinking or other
sectors

SDG's:Sustainable Development

: Goals by the United Nations
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Thank you!
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Thank you for
your listening!
Q&A?
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