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FASCINATION

WATER-FORMED POLDER LANDSCAPE

agricultural heritage
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FASCINATION

LIVE BY WATER

leisure time near water opera performance on water stage rice planting
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1/3 LOSS OF CULTURAL HISTORY

The polder structure is being deconstructed...

“Demolition and building a new house and infrastructure are good things, but retaining a
little local scenery can feel hometown”

waterway was interupted by infrastructre
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2/5 WATER SAFETY

WATER SHORTAGE , WATERLOGGING

Heavy rain on the eve of the TYPHOON caused water to accumulate in

L in Shaoxing, Zheji
many paces In shaoxing, Zhejiang
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3/3 FRAGILE ECOLOGY

LOW WATER QUALITY LESS BIODIVERSITY

industrial pollution domestic pollution

deforestation destroys the mountain ecology

eutrophication siltation
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PROBLEM STATEMENT

The polder landscape is being disappearing...

“People often only pay a lot of energy and money to repair the environment problems urgently, but ignore the potential value of the polder landscape to build a more robust
framework which is more beneficial to long-term sustainable development of the Ningshao Plain.”

Highly urbanized city: Ningbo Flooding in Ningbo Deforestation for agriculture

N

LOSS OF CULTURAL HISTORY WATER SAFETY FRAGILE ECOLOGY

Polder structure destruction water shortage low water quality
Heitage loss of value/fuction water logging less biodiversity
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OBJECTIVE

WATER SAFETY FRAGILE ECOLOGY LOSS OF CULTURAL HISTORY

"Designing a resilient landscape framework taking hydrological heritage
landscape as the basis to ensure preservation of cutural history and
sustainable development of Ningshao plain."
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RESEARCH QUESTIONS

How to build a resilient landscape framework taking hydrological heritage landscape as the basis
to ensure the preservation of cultural history, and sustainble development of Ningshao plain?

2

o
UNDERSTANDING
1. What are the landscape structure of the hydrological heritage landscape of Ningshao plain?
- What are the natural conditions and hydrological structure of the polder landscape of Ningshao plain?
- What is the ecological and cultural value of the polder landscape regarding to landscape design?

2. What are the key factors influence the change of the polder landscape of Ningshao Plain ? How they influence
landscape through time?

PRINCIPLES
3. What are design principles based on polder landscape? What strategies and principles are more resilient for
the development of Ningshao plain?

APPLICATION
4. How to apply the principles in a more adaptive to the local way?

REFLECTION
5. Does the design provide new practices for the protection of cultural landscapes? Is there any other relevance
value for society?
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METHODOLOGY | GUIDING THEORY
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Souce: weibo @ keyan Scenic Area, https://weib.com/sxkeyan




Introduction | Methodology | Landscape system of Ningshao Plain | Exploring Shaoxing Strip | Design Experiments in Two-lakes area | Discussion&Conclusion

METHODOLOGY

NINGSHAO PLAIN +

D.eS|gn ' 'SHAOXING STRIP # === =========mmmmmmmmmmenn-
Assignment R o

TWO LAKE AREA - - | TWO LAKE AREA '
Challenges & i

Opportunities THREE DETAILS

o Research : Design Design . .
Anal
Objective Questions (R Research Exploration SISTERIEI)

Conclusion

Fascination HIEEE
Statement

Hydrological Heritage Landscape

Cultural Landscape Protection through Planning
Resilient Capacity

Research by Design

Polder L " |
! + ; i ' RESEARCH PROCESS
; : o~ : :
E - protec£ polder : Dle Yol mme :
1 = S RN rerarsmesssts ot smmsamssesane . [ rk €= X
! ] : i | Design principles E E

Brefeeinnaiisnze Gl tigary Layers approach || E Principles METHOD & APPROACH
. : . : . Application
; E Landscape ; E
E : as System : :
v ! :
v : |

> THEORETICAL FRAMEWORK



03 LANDSCAPE SYSTEM ANALYSIS

In order to understand the landscape structure as the basis of the framework, the
polder landscape of the Ning-Shao Plain was apprehended by a layers approach
consisting of three sub-systems: hydrology, ecology, and socio-culture.
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LANDSCAPE SYSTEM ANALYSIS | NATURAL BASE Qiantang river

e

HANGZHOU BAY

QIANTANG RIVER

Source: http://tuchong.

Plain area
CAOE RIVER

4

 NINGBO PLAIN

Source by Feiyan Zhang: https://www.sohu.com/a/420725440_
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LANDSCAPE SYSTEM ANALYSIS | 1/3 HYDROLOGICAL LAYER

Lk
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Water machine
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| 1/3 HYDROLOGICAL SYSTEM

- systematic water system facing water safety issues

sea defence system — watercourse network — river — lagoon — Grand Canal — Reservoir
witness the reclamation history dense and systematic go to the sea lake remain after being reclaimed oldest canal in China common water storage

water logging

water shortage
domestic pollution
sediment deposit

industrial pollution agricultural pollution

agricultural pollution

sea intrusion
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Landscape system of Ningshao Plain

| 2/3 ECOLOGICAL LAYER

Q Needleleaf forests in subtropical zone
Coastal Area R S .

Intercropping cotton, wheat and soybean field

Middle Area

Mountain Area

Double- cropping rice and Chinese clover,
winter wheat, sweet potato

Broadleaf evergreen and deciduous scrubs
in subtropical zone

Tea, oiltea, camellia plantation; citrus orchard



Landscape system of Ningshao Plain

| 2/3 ECOLOGICAL SYSTEM

"The ecological elements of the Ningshao Plain are closely related to water, but relatively indepedent with each other."

deforestation

soil erosion

fragmentation
pollution

impermeable pavement

salinization

Forept + Shrub

land

* Wetland River
lat
CANAL ECOSYSTEM
Watercourse network . -
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A: lake polder
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DEVELOPMENT OF THE SYSTEM

Early time natural factors dominate, later human factors dominate the dynamics
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DESIGN RESEARCH SCALE

taking one type of polders as an example to do further research on the structure
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04 EXPLORING SHAOXING STRIP

On the basis of the general landscape structure, further research on the “polder
grammar” of the Shaoxing area.
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SHAOXING STRIP | TWO-LAKE AREA

accumulated water in lowland area after large mannul
lake project were reclaimed




Exploring Shaoxing Strip
POLDER GRAMMAR

"A planning tool that can guide design and landscape changes”

according to influencing factors

o~ =

Construction Expression

Formal characteristics derived from: Formal characteristics derived from:

1. Natural landscape 1. Plan type or concept (latent /explicit)

2. Drainage technique 2. Landscape architectonic form

3. Technique of occupation - basic form
- spatial form

4, Pattern of settlement - symbolic form ; = ‘ |
- programmatic form building blocks 1 § 4

A Nijhuis,S. (2016). Polderscapes: the landscape architecture of the Dutch Lowlands. .

"Polder grammar” is a set of structural rules and principles that determines the characteristic composition of the landscape: the
complexity of the pattern, the morphology, the visual qualities—and with that, the cultural identity of the polder while providing
clues for spatial development in the form of design principles (Nijhuis 2020).

Water structure form ' ' diverse interface

S e e = B o

irregular shape natural embanknment




Expanding
access to
nature

Bayou Greenways 2020
builds on a park system
conceived by Arthur
Comey in1913. Voters
and donors wanted to
create more connected

green space in Houston,

and following Comey's
plans about connecting
the city's bayou system,
did so but on a larger
scale. Nearing
completion, Bayou
Greenways 2020 will
place 1.5 million
Houstonians within 1.5
miles of green space,
and cover a span of
nearly 180 miles of
connected trails.

‘Source: Houston Parks Board
Staff graphic

%

wildlife
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Arts & Relax & For Kids Cycling Run § Walk out with

Exploring Shaoxing Strip
CASE STUDY

"From the case study, some resilient design principles can be learned and summarized as supplement to design principles of the polder grammar."

Bayou Greenway 2020, Houston, USA =» The Chicago Green Alley, USA

‘nmqllgm

= ©° 2
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= Brays Bayou =

ey \ : 69) Sims Bayou A
Bayou Greenway E LI g

2020 corridors Z Clear Creek
- AT £

Disconnected
downspout with
rain barrel

-

Entertainment Retreat rain barrel

GREENWAY GREEN ALLEY WETLAND PARK

build green park system along water sustainable alley design Lake transformation design in Shaoxing

greenway

Surface permeablity




water form

distribution
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POLDER GRAMMAR

water management

P

waterfront building form

water-related activities

Exploring Shaoxing Strip
RESEARCH APPROACH OF DESIGN PRINCIPLES

r———————- >

}— ———————— d BIULDING BLOCKS

————————— >

WATER SYSTEM

T s ey o d PUBLIC SPACE

TRANSPORTATION

CASE STUDY

GREENWAY

|
I Bayou Greenways 2020 is creating a continuous |
park system along Houston’s major waterways.

%(— tsa good reference of constructing multifunctimnI
= | networks along the water(Bayou Greenway, n.d.).

ﬁ' : The Green Alley Program looks at more sustain- |
248 able solutions to environmental problems in the |
! city like flooding issues, but not only solves a |

<~ -1 persistent problem, it also provides an environ-

I
| mental benefit by cleaning and recharging the |
| ground water(Richard M. & Thomas G. 2010). I

) The project uses the existing natural resources to |
= I further create more diverse open public spaces |
I g;,L €« - and natural landscapes, and increase biodiversity, |
) A | giving new vitality to the area and providing a
I strong ecological service function for Shaoxing
| (ing Hu.n.d.).

RESILIENCE THEORY

NETWORKS
REDUNDANCY

| BIO/ SOCIO DIVERSITY |

| MULTIFUNCTION |

| ADAPTIVE DESIGN |
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SITE ANALYSIS [ 1/5 WATER SYSTEM
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| 1/5 WATER SYSTEM

lakes shrinking

narrow channel with hard bank
DECREASED WATER STORAGE CAPACITY

LOW WATER QUALITY

—> Lake flow direction

Channel flow direction

sheet flow

natural bank

artificial bank

A

sediments accmulated

water pollution

lakes shrinking



Introduction | Methodology | Landscape system of Ningshao Plain | Exploring Shaoxing Strip | Design Experiments in Two-lakes area | Discussion&Conclusion

AQUATIC PLANTS

https.//www.photophoto.cn/su-
cai/09578607.html

)

M t:i_ COMMUNI
e “'-i ‘-é GREENpﬁle

SCAN

YAGJING LAKE

planting bank
tree lines

fish pond
greenhouse
woods
cultivated field

city green space



Exploring Shaoxing Strip
| 2/5 GREEN STRUCTURE

tree line along road hard bank

SCATTERED GREEN SPACES

M

lake habitat

77N fish pond- wood ecosystem

community green space

villages lack of green space
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SITE ANALYSIS | 3/5 BUILDING BLOCKS

current village

[ current city building

e main road

—> village development living on the edge living near port devleop along water

""""" » city development

,,,,,,,, — > YANGIJING LAKE

FIG2.1 natural analysis map

https.//www.e0575.cn/read php?tid=11465434 ~ FIG2.1 natural analysis map



Exploring Shaoxing Strip

| 3/5 BUILDING BLOCKS

recreation park has commercial effect

destroy the water pattern
city expansion

INCREASING HOUSING NEED

$0BIE

traditional village

dense residential

| industrial area

e main road

industrial development village demolition
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| TRADITIONAL LIVING ENVIRONMENT

WATERFRONT BUILDING

WATERFRONT ACTIVITIES
row relax wash market
S
water stage wander dinning meeting
e




Exploring Shaoxing Strip

|5/5 TRANSPORTATION

NEW TRANSPORT DEVELOPMENT DEMAND
DESTROY THE WATER STRUCTURE

ROADS REPLACED THE WATERWAY

Main road
Secondary road
Tertiary road
-------------- Walking road

[ Settlements
| Industry
O Park entrance

/ ==== Main fairway
\-— ; - ,’ ———~ Minor fairway



Exploring Shaoxing Strip
DIAGNOSIS

DIAGNOSIS DESIGN ASSIGNMENT
Decreased water storage capacity increase water storage capacity RESILIENT LANDSCAPE FRAMEWORK
WATER SYSTEM Poor surface water circulation water circulation Biatade =TT T T 1
| I
Low water quality water purification I | I
| I I
l_ 5 A ROBUST BLUE-GREEN |
Scattered green space | | SYSTEM I
— green network | | |
Hard bank ol I |
Villages lack of green space increase green space of villages : :
| I
| |
Increasing housing need Increase housing | |
BIULDING BLOCKS Industrial area become interface barrier Move industrial area far away from v?at_er_ “ : :
|
Lost connection with water More connection with water | | |
I__ :_ s|  LIVABLE DENSITY :
|
Scattered village public space more waterfront public space I : :
. |
Community public space far away from water connect public space . | |
Villages lack of high-quality public space more water interaction activities : :
| I
| |
Multi-model accessibility needs Multi-model accssibility | |
| I
TRANSPORTATION Roads replace the waterway High-quality walking routes —— -7 > MULTIPLE ACCESSIBILITY |
Lack of continuous walking routes High-quality boating routes !_ ______________ _!



CONCLUSION

POLDER GRAMMAR

water form

RV

pattern

22y &7
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distribution
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ecology

waterfront building form

water-related activities

Exploring Shaoxing Strip

I
r———————- sl WATER SYSTEM

l_ ________ NGREEN STRUCTURE
‘L ———————— dl BIULDING BLOCKS
\

_________ > PUBLIC SPACE

————————— d TRANSPORTATION

CASE STUDY

GREENWAY

|
I Bayou Greenways 2020 is creating a continuous |
) park system along Houston’s major waterways. |
‘%(— tsa good reference of constructing multifunctionI
e | networks along the water(Bayou Greenway, n.d.). i

|

& ) : The Green Alley Program looks at more sustain- |
- able solutions to environmental problems in the |
city like flooding issues, but not only solves a |

<=1 persistent problem, it also provides an environ- |

| mental benefit by cleaning and recharging the |
| ground water(Richard M. & Thomas G. 2010). I

The project uses the existing natural resources to |
further create more diverse open public spaces |

|
o _'\ <€ _I and natural landscapes, and increase biodiversity, y
i @ 7 I giving new vitality to the area and providing a I
| strong ecological service function for Shaoxing
|
L

(Jing Hu. n.d.). b

RESILIENCE THEORY

NETWORKS
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[ BIO/SOCIO DIVERSITY |

[ MuLTIFUNCTION |

| ADAPTIVE DESIGN |
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DESIGN PRINCIPLES
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05 DESIGN EXPLORATION

- HOW TO APPLY THE DESIGN PINCIPLES IN TWO-LAKE AREA -
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SPATIAL STRATEGY
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RESILIENT LANDSCAPE FRAMEWORK
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DSCAPE FRAMEWORK | AROBUST BLUE-GREEN SYSTEM
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| LIVABLE DENSITY
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RESILIENT LANDSCAPE FRAMEWORK | LIVABLE DENSITY
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RESILIENT LANDSCAPE FRAMEWORK | 2/3 LIVABLE DENSITY

mid-rise community plot ratio: 1.5 % low density ecological community plot ratio: 0.5 %

dense village plot ratio: 1.2 %
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| 3/3 MULTIPLE ACCESSIBILITY

Multiple accessibility means there are both high-speed route and high-quality slow travel routes to meet econmic
development and recreation needs.
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| MULTIPLE ACCESSIBILITY
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RESILIENT LANDSCAPE FRAMEWORK
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THREE LOCAL IMPLEMENTATION EXAMPLES
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Design Experiments in Two-lakes area

| DEVELOP AWETLAND

wetland transformation

. recreation routes
forest habitat

ecological agriculture demonstration
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fish pond
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FIG5.14 Current situation of Banze Lake (from GoogleEarth)
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EXAMPLE 1/5 WETLAND| LOCAL IMPLEMENTATION

WATER SYSTEM GREEN STRUCTURE contextualize the wetland to polder landscape

CURRENT SITUATION

DESIGN PROPOSAL

+ multifunction
+ biodiversity + redundacy

+ biodiversity + biodiversity

more resilient ecosystem '

]
0 25 50 100m



Introduction | Methodology | Landscape system of Ningshao Plain | Exploring Shaoxing Strip | Design Experiments in Two-lakes area | Discussion&Conclusion

EXAMPLE 1/5 WETLAND| APPLYING POLDER GRAMMAR TO CREATE WETLAND
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EXAMPLE 1/5 WETLAND| APPLYING POLDER GRAMMAR TO CREATE GRADIENT
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EXAMPLE 1/5 WETLAND| DRY SEASON
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EXAMPLE 1/5 WETLAND| RAIN SEASON
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| TRADITIONAL VILLAGE DEVELOPMENT

increase watercourse capacity
improve village ecology
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EXAMPLE 1/5 VILLAGE | LOCAL IMPLEMENTATION

BUILDING BLOCKS PUBLIC SPACE preserve the cultural identity, and develop its commercial and resilient potentials

CURRENT SITUATION
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+ multifunction
+ biodiversity + social diversity + redundancy
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| APPLYING POLDER GRAMMAR IN DESIGNING BOAT STOP SPACE
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EXAMPLE 1/3 VILLAGE | APPLYING POLDER GRAMMAR IN DESINING WATERFRONT BUILT-UP AREA

CURRENT SITUATION
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| TECHNICAL DETAILS OF WATERFRONT SPACE

[y 117ty
1 window |

- T

____________ ,

| veranda !

lecmceneme—--
i

'
1 door |

1__daar |

&4 trade with boat traveler

-
-y

Qfdeﬁver goods to the canal

+ REDUNDANCY

rain season

dry season




Introduction | Methodology | Landscape system of Ningshao Plain | Exploring Shaoxing Strip | Design Experiments in Two-lakes area | Discussion&Conclusion

EXAMPLE 2/3 VILLAGE | COMMERCIAL AND CULTURAL DISTRICT
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EXAMPLE 5/5 | URBAN AREA DEVELOPMENT

Road redesign
introduce water to community

traditional waterfront activities
green-blue corridor

increase community waterfront public|space
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EXAMPLE 5/5 CITY | LOCAL IMPLEMENTATION
GREEN STRUCTURE TRANSPORTATION PUBLIC SPACE adapt new strategies for city development to the local culture
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EXAMPLE 5/5 CITY | APPLYING POLDER GRAMMAR TO REDESIGN THE ROAD
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EXAMPLE 5/5 CITY [APPLYING THE POLDER GRAMMAR IN DESIGNING RESILIENT RAINWATER MANAGEMENT
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| RAINWATER MANAGEMENT DETAILS
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EXAMPLE 3/5 CITY | NEW LIVABLE COMMUNITY
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APPLYING POLDER GRAMMAR IN SHAOXING STRIP
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Discussion&Conclusion

TOWARDS A LANDSCAPE FRAMEWORK FOR THE NINGSHAO PLAIN
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TOWARDS A LANDSCAPE FRAMEWORK FOR THE NINGSHAO PLAIN
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LESSONS LEARNED | LANDSCAPE STRUCTURE
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LESSONS LEARNED | RESILIENT LANDSCAPE FRAMEWORK
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LESSONS LEARNED | POLDER GRAMMAR
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CONCLUSION

LADSCAPE SYSTEM — POLDER GRAMMAR _— RESILIENT LANDSCAPE FRAMEWORK
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