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Source: Prosperous Suzhou, Xu Yang

The Grand Canal starting from Beijing to Hangzhou, 
a UNESCO World Heritage Site, passes through 6 
provinces. It is 1794km long,  links the Yellow River 
and Yangtze River. (Wikipedia). 

It was built as a infrastructure for defencing and 
transfer goods to the capital city and also act as a 
lifeline in the urbanism in history.



3Past

The Qianlong Emperor's Southern Inspection Tour, Scroll Six
Xu yang, 1770
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Fishing

Door to the canal

Farmland

Farmland

Houses

Houses
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Transportation line
Production

Landscape entertainment

Flood control and drainage
Irrigation

The role of the Grand Canal in history

Social

Ecological
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11Design example in Tongzhou
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Map of Tongzhou district in 916-1125 CE
Photo taken by author in "SANMIAOYITA" Museum 
in Tongzhou district

Water context in Liao Dynasty

City center

Tongzhou map in Liao Dynasty

Wetland
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Source from Wechat account "Beiyuntongzhou"
Eight scenic spots in Tongzhou

1 Confluence of two waters 二水汇流 5 Willow shade and dragon boat 柳荫龙舟

3 High platform and the grove 高台树丛 7 Pagoda volley above the clouds 古塔凌云

2 Savanna and the peak 平野孤峰 6 Bridge and the moon reflection 长桥映月

4 Water wave and the diversion marsh 波分凤沼 8 Ferries run neck and neck 万船骈集
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15Canal mostly used as water container



16Future?
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REDEFINE THE BORDER OF WATER

Exploring the potential of the Grand Canal as a backbone for 

adaptive and resilient urban development in Tongzhou

Objective
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How does the Grand Canal 
function as an operative 
landscape structure?

How to transform the 
canal to a landscape 
infrastructure(principles and 
strategies) ?

How to use the water source in 
Tongzhou as part of the urban 
infrastructure?

Is there room left for 
unexpected?

Research question

How to use Grand Canal as a 
backbone for adaptive and resilient 
urban development by social and 
ecological connectivity principles in 
Tongzhou district ?



19

Social

Ecological

Technical

Spatial

DISCOURSES

Longitudinal

Lateral

Vertical

DIMENSION

L (Regional scale)

M (Neighborhood scale)

S (Human scale)

SCALE

      Public space
Lateral connection

Diverse entertainments

Water resilence
Green connection

Diverse habitat

Water retention
Water purification

Routing

Visual diversity
Architectual characteristic

Multifunctionality

Theoretical 
framework
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To longitudinal

vertical 

From longitudinal

 lateral

Inspired by: 
Kondolf, G., & 
Pinto, P. (2017). 
The social 
connectivity of 
urban rivers.

Amount of water & Water connection

connection between water and city, 
ecology connection

connection betw
een w

ater and people, 
w

ater and ecology
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-Diagnosis



22

B
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Residents RoadRoad

D

Road Wetland

A

CBDRoad

Canal Luxury communityRunning
&Road

Canal

City park

Walk Plaza Parking Public building

RoadCanal Garden

Canal Park Pagoda

B

C

D

A

Canal-side
Central bussiness center

Luxury community

City park

Forest park
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A Central bussiness center

B Luxury community

C City park

D Forest park

Lateral connection
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BA C D

Vertical connection
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Central bussiness center0 City park Stadium Forest park Water 
management 

office

14km
Rural areaGoverment

Context
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This challenge of this project is to create 
conditions for the development of a social-
ecological inclusive urban landscape and 
sustainable water management.

Social

Challenge
Lost of identity

Longitudinal 
- Saperate public system 
- Space is a line instead of a zone

Lateral
- Weak connection to the community

Vertical  
- Boundary in the boarder of water

No coherent green-blue system to benefit 
an adaptive and resilient city 
 

Ecological

Challenge
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Water container

The role of the Grand Canal now

What if we learn from the history?



29Potential framwork

Tongzhou History
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Stitch ConnectUnderline Transfer
Social TechnicalEcological Spatial

Present

Design

Design assignments
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-Regional strategy
Green band

Green grid Natural park

Plaza

City park



Existing
1. Community Garden
2. City park
3. Historical park
4. Community park
5. Forest park

Intervention
a. Green buffer
b. Fountain(water inlet)
c. Natural park
d. Wetland
e. Bio-swale
     Longitudinal connection
     New bridge
     Lateral corridor
     Water interactive infrastructure
     View tower

a

b

BUSINESS 
CENTER

GOVERNMENT

URBAN RESIDENTIAL 
AREA

URBAN RESIDENTIAL 
AREA

30min

10min

30min

RURAL RESIDENTIAL 
AREA

1

2

3

4

5

c

d

e

Collect Purification Reuse Discharge

a

Open soil
Water
Hard pavement
Wetland
Forest
Residential zone
Line trees

Development strategy 32



33Social network

Longitudinal: Space under the bridge
Lateral:    Spce under the bridge
    Connect the two sides
Vertical:   Connection between people and water

33
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B

Residents

C

Residents

D

Wetland

A

CBD

CanalPark Luxury communityEntertainments

Canal City parkWaterfrontWaterfront Public building

Urban villageCanal Forest park

Waterfront Community
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Existing
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Green infrastructure

Open soil

Wetland

Natural area

Urban park

Plaza



Hydrological network 37
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Parking lot as water collection system

Present Design

Park with storage area

Slope to speed up drainage

Turn down the sport area

Roofs with storage area

Parking lot as water collection system

Present Design

Park with storage area

Slope to speed up drainage

Turn down the sport area

Roofs with storage area
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Purification

Collection

Collection

Purification

Reuse

Reuse



41Spatial networkEmbankment

Interavtive infrastructure

Narrow

Hard

Soft

Chair

Observation 
path

Look out

Floating 
deck

Pavillion

Bridge Dock

Wide
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This layer shows the spatial-
visual experience along the Grand 
Canal flows from urban to natural, 
from concrete to soft by applying 
different forms of embankments 
and interactive infrastructures.
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-Local implementation
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 1
Activate a resilient 
neighbourhood

2 
Transition to the 
ecological paradise

Scheme



Technical aspect-
Connect 

Ecological aspect-
Underline  

Spatial aspect-
Transfer  

Social aspect- 
Stitch  

45

 1
Activate a resilient 
neighbourhood

2 
Transition to the 
ecological paradise



46Activate a resilient neighbourhood
connection between the two sides of water



47Activate a resilient neighbourhood
connection to the community and water retention



48

Water retention

1 Parking lot
2 Sports field
3 Neighborhood park
4 Open green
5 Green infrastructure
6 Retention pond

1

1

2

2

7
8

9

10

10
11

6
12

13

14

15

15 6

6

6

2

3

4

4

4

5

5

5

0 250m 500m

Social connectivity

7 Pedestrain
8 Biking lane
9 Bridge
10 Zebra cross
11 Green corridor
12 Performance stage
13 Hydrophilic platform
14 Swimming pool
15 Floating deck

Activate a resilient neighbourhood 
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Stadium Community

Stitch
Lateral connection and 

waterfront space



50

Stadium Community



51Stadium
Day time



52Stadium
Night time



53Community
Dry season



54Community
Rain season
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Social network

Rooftop water

Collection Runoff

Parking lot

Purification

Sports field

Outlet

Path

Entertainment

Shade

Grand 
      Canal Grand 

      Canal

Entrance

Lateral connection

Verticle connection

Longitudinal connection

Water and bush

Grove

Line trees

Grassland
Grand 
      Canal

Hydrological network Ecological network

Rooftop water

Collection Runoff

Parking lot

Purification

Sports field

Outlet

Path

Entertainment

Shade

Grand 
      Canal Grand 

      Canal

Entrance

Lateral connection

Verticle connection

Longitudinal connection

Water and bush

Grove

Line trees

Grassland
Grand 
      Canal

Spatial network

Connect
Public space as Landscape 

infrastructure
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Municipal 
pipes

Rainwater from com-
munity and street

Water infiltrate to tank 
under parking lotWater purification

Water retentaion
Water discharge

Pumper Tank under 
parking lot

Retention 
pond

Grand Canal

CommunityParking lotNeighborhood parkPlaygroundFloating deckOverpass

CommunityParking lotNeighborhood parkPlaygroundFloating deckOverpass
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1

23

4

5

6

Social connectivity and 
seasonal change

1

2

3

4

5
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Staturated DryStaturated Frozen



58Planting plan

Planting plan

0 250m 500m



59Lateral connection
Dry season
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To the canal

Surface water runoff

Permeable pavement

Water tank Water retention

Lateral connection
Rain season



61Park
Dry season
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Water from 
neighborhoods

To the canal

Retention pond

Wtater infiltration

Park
Rain season



63Transition to the ecological 
paradise 



64Vertical connection
soft embankment and social interaction

2020s 2030

2050 2060 Rain season
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2020 Existing conditions

LookoutTraffic lane View point Ecological islands

Sediment

Sediment catching structures

Rain season
Dryseason

Balance between 
digging and filling

Form multiple 
ecological islands 

A rich and varied 
habitat environment

2030 Place the sediment  
 catching structure

2050 Form the    
ecological island

2060 Introduce visitors   
to the site

Vertical connection
Developing process



66Vertical connection
Ecological succession



67Longitudinal connection
space under the bridge



68Longitudinal connection
space under the bridge



69... Memory



70

Infrastructure to 
Landscape infrastructure

Social

Ecological

Technical

Spatial

Longitudinal

Lateral

Verticle

Landscape 
urbanism

Core

Method

Urban landscape 
infrastructure discourses

Expected ResultDesign exploration

Social connectivity with 
urban water corridor

Public space
Diverse entertainments

Green connection
Diverse habitat

Water retention
Water purification
Diverse spatial context
Multifunctionality

social-ecological integrated zone
&adaptive and resilient urban 
landscape infrastructure

Discussion
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Parking lot as water collection system

Present Design

Park with storage area

Slope to speed up drainage

Turn down the sport area

Roofs with storage area

EcologicalSocial Technical Spatial

1km0 1km0 1km0

1km0 1km0 1km0

1km0 1km0 1km0



72Reflections

Research and design
- clarify the objective of this project 
- idea of the main focus of the design
- limit the scope of the analysis

- the design is not completed gradually from large to small scale
- design concepts of different scales will be tested at the same time
- the final design will be formed through repeated considerations

Design across scales
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