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Climate Issue and Urban Heat Island

1971 to 1991 1991 to 2001 2001 to 2021

Initial development of the Rapid development of Many areas around major

city begins major cities cities are also becoming
urbanized

Urbanization Development
The city is growing rapidly and the
average temperature is getting warmer
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Figure is a courtesy from Kamyar Fuladlu
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How to Reduce Urban Heat Island?

Urban heat island effect

Urban heat island effect
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National tree map
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Cooling effect of green planting core

National tree map

11%, about 365,000
ha of Netherlands is
forested
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What Is Urban Forest?
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How Tree Works in Reduce the Urban Surface Temperature

Lowering temperature

Green areas have lowered surface
temperature than built areas

Max 7 ‘C

Urban wildlife habitat
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How Urban Forest Solve the Urban Heat Island Problem?
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Reasearch Question

How to transform cities from utilizing cool forest
features to becoming cities within cool forests

while also improving the urban forest system to
mitigate the urban heat island effect and enhance
the living experience of the neighborhood?

Sub-question

How to create a climate
mitigation city through
forest urbanism solution?

What kind of urban forest morphology
is effective in reducing urban surface
temperature?

How can we strengthen the connection
between the city and the surrounding
communities through forest urbanism?

How to improve the urban forest to benefit
people’s living experience?
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Methodology

How to transform cities from utilizing cool forest features to

becoming cities within cool forests while also improving the

urban forest system to mitigate the urban heat island effect
and enhance the living experience of the neighborhood?

A climate adaptation city development

i nadisae What kind of urban forest How can we strengthen How to improve the urban
mitigation city through morphology is effective in the connection forest to benefit people’s
forest urbanism solution? reducing urban surface between the city and living experience?

temperature? the surrounding
communities through
forest urbanism?
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Zwolle landscape potential
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Urban Forest History
& Development Process The Urban Tree Planting Map

The year of planting

<«——>» Urban Forest Expansion Trends

Tree Cover Loss in Netherlands 1367-1900 1901-1951 1901-1991 1992-2005 , Protected-sites Natura 2000
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From 2001 to 2021, Netherlands lost 29.1kha of tree cover,
equivalent to a 4.9% decrease in tree cover since 2000.

Current Landscape Potential
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Urban Building Expansion Map
& Heat Street Area

The Urban Expansion (Architecture Development)
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Analysis Research
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Research Site Selection
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Research Introduction

>
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NATURE

to cool down the surface temperature

Urban Layer
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Existing Typology Research
First Group: Extreme High Temperature Area
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Existing Typology Research
First Group: Extreme High Temperature Area
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Existing Typology Research
Second Group: High Temperature Area
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Existing Typology Research

Second Group: High Temperature Area
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Existing Typology Research
Third Group: Low Temperature Area
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Existing Typology Research
Third Group: Low Temperature Area
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Research Conclusion

L A & & 4

Higher ground surface
temperature

Higher tree canopy coverage

Growing with Cooler Green Ailin Han; 5528429; Urban Forestry; P5, 28/06/2023



Introduction Analysis Research Design Principle Design

Research Result 1: Landscape & Urban Relationship

01 02 03

Large open green Center core green Open and dotted green
combination

04 05 06
Street and community Decentralized interlaced neighborhood green
interaction node creation
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Research Result 2: Tree Arrangement

Point
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Research Result 3: Tree Selection
Tree Crown
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Leaf Shape

The original data (Speak et al., 2020)
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Enriched Color Experiences
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Green in the whole year
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Detail increase climate mitigation & planting specie diversity
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Regional Scale Analysis

Agri _u_ltural
Area

7 Agricultural ;
‘ Area

The city is divided by
various transportation
routes. The various
e communities are not
spasiel i well connected to the

SO s fE L city center.
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Understanding Where Urban Forest Needs

Heat stress area High density built-up

@ oo 5o

Lack of tree
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. Industrial
Area
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Site Analysis
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LEGENDS

Exisiting road condition
Street Level 1
~ -~ Street Level 2
———— StreetLevel 3
~———— Street Level 4
Bike Lane

) Transportation &
] grey infrastructure layer

Exisiting tree distribution (Planting year)

1827 - 1899
1900 - 1949
@® 1950- 1999
@® 2000-2023
Exisiting planting area Exisiting grassland area
Companies and industry - Companies and industry
Cemetery B Cemetery
Inner city - Inner city
Outside area - Outside area
Main green areas - Main green areas
High-quality office facilities [ High-quality office facilities
= Park - Park
- Sport | Sport
Mall Mall
- Residential area, offices and schools Residential area, offices and schools
Exisiting site content
Industrial area Church / Cultural area
Sports area School / campus

City park City plaza

Bus stop/station Train station

© o @
@ 10 (0 @

Exisiting site condition &
site content
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Site Exsiting Functional Use

Gathering Activities with pets Outdoor Sports

EChildren's '
:Playground
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Introduction Analysis Research

Design Strategy 1: Green Loop

LEGENDS > //’ 7
e E

<—> Green connection between communities

Existing green space

- New green spaces
NS New public parks
7 Sports fields

Exisiting green loop

Growing with Cooler Green

Activity space/
social hub

Leisure/relax
space

Nature
atmosphere

&

G1. Large open green spaces

G2. Optimization of hard-surfaced G3. Pollinator gardens
parking lots
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Gé4. Plaza and parks G5. City plazas Gé. Enriched circulation parks
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G7. Straight line urban forest G8. Multi-experience G9. Large group of tree

urban forest parks near urban area
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Impact:  e——
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Design Strategy 2: Transportation & Circulation

Street
C2. Adding more green to C3. Urban forest group near
industrial areas the high building density area
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N
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Exisiting Transportation &
Circulation
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Design Strategy 3: Activity & Social Hub

Community
activity space
A1. Neighborhood parks A2. Children play areas A3. Dog parks/pet friendly parks
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regional landscape
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Gy Main-use road connection
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Future Urban Forest Development Vision

LEGENDS
Main planting improve road
Second planting improve road

=== Boulevard

- — = Railway

I Landscape potential buildings

|| Newdesign buildings

[ Campus buildings

o @ Parks

Train station
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Design Layers

Layer 1 > Layer2 > Layer3

Improve street linear trees Enhance green patches Increase private green spaces
AN
7
Short term Long term
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Land use Street level Stree design planting principles Tree crown
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Detailed Design 1: Spoor Park
Site Analysis

7
4 0

7
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Design Concept & Process
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Masterplan

-
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Section Elevation
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Introduction Analysis Research

Planting Plan/Design
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Perspective
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The Relationship Between Tree & Street
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Detailed Design 2
Site Analysis

Mixed-use
=" building
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Mixed-use
building
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Design Concept & Process
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Masterplan
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Thank you for listening!

Special Thanks to:
First Mentor: Dr. Ir. René van der Velde
Second Mentor: Dr. Ir. Stefan van der Spek
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