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Urbanization

Urban expansion
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Urbanization

- B Urban and built-up land O Grassland O Water bodies B Herbaceous tundra
| O Dryland cropland and pasture # Deciduous Broadleaf forest O Herbaceous wetland
O Cropland/woodland mosaic O Eve[greenm O Barren or Sparsely vegetated
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Human Well-being

Changing need:s

Cuddd

Increasing densities

Gentrification
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Research question

1. How can we use public space more sustainable in terms of
climate adaptation, ecology, human well-being and mobility?
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Redefine streets

From an infrastructural place for cars ...

Transformation Willem Bufsfroof (MO Aufr) |

Willem Buytewechstraat (Google Maps, 2022)

.to a public space for everyonel
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Biodiversit
‘ 4 Soil subsidence

Ecological performance
Risks

|
ECO‘OQK:O‘ /> Sl salinafion

Low carbon emmissions —— Climate adaptivity

Urban heat island Heavy rainfall

Sealevel rise

Ethnic / cultural diversity
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Humans Logistics
Pedestrians :
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Education
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Recreation \Heahh Jobs Active

Metro
Lightrail

Tram

Public transport

Tracks + stations

Motorized vehichles

Roads

Train
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Public transport
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Design methodology

Assessment +

Assessment

Assessment +
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of public space for cars
PDOK, 2022)

cars per household

y N N O (Kadaster, 2022)
atalite view (Google , 2022
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1.

Mobility

Cities are accountable for 70% of CO? emissions globally, of which /8% is created by
(Allam et al., 2022)

vehicular transportation.
(PDOK dataset, 2022)

2. Half of the public space in Delishaven is used to accomodate cars.
While only 35% of residents say they primarily use the car for trips longer than 30 minutes.
(Research by Author)

(Greenwheels, 2019)

3. Shared cars require as low as 1 car per 14 users
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Humans
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Mobility system (Made by Author)
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Selection of representative sireets (Made by Author)

Main connector

- High volume of users

- Seperated mopbility flows

- Availability of public transport

Secondary connector

- Medium/high volume of users
- Seperated cycling & pedestrian paths
- Availability of public transport

Tertiary connector
- low volume of users
- Accesssible for destination cyclists
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Pedestrian

+ occasional cars
Cycling

Public transport

+ occasional cars

Cars

Natural

maximalization design (Made by Author)




Space for potential interventions (Made by Author)
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Reducers

Fcosystem food chain (Made by Author)

Producers

Consumers

‘ Fcology & Climate
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Urban Ecosystems

1. Habitat variety and size positively influence biodiversity, but small individual plots still

considerably support biodiversity [Norfon ef l, 2016

2. Large urban areas limit species dispersal, but can be mitigated by creating and improving

ecological connections. [Norlon el al, 2016)

3. Large trees cool down surroundings similar to 10 room sized air conditioning units operating 20

hOU S A dC]y. (Beatley, 2011)

‘ Fcology & Climate
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Trees Specification

Requirements

General

Large > 18m height
~15m crown diameter

Medium  9-18m height

~Om crown diameter

Small < 9Om height

~Am crown diameter

1m?® roots space / year
'/2 m* groundwater / year
'/3 m? high quality soil / year

~60 years
60m? root space
30m?* groundwater
20m?* high quality soll

~30 years
30m* root space
15m? groundwater
10m* high quality soil

~10 years
10m? root space
5m? groundwater
3m? high quality soll

Growth of trees (Made by Author | data from Gemeente Utrecht, 2022)

‘ Fcology & Climate
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Plants

Trees
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Trees

- White Maple
- Northern Maple

\ - American Lime -
- Western Sycamore

Plants
- Hairy Willowherb

Fcology & Climate

Ecosystems Rotterdam (Rotterdam, 2014)
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Guidelines

- The neighbourhood includes a variety of habitat types

Ecological corridors are connected to large nature inclusive areas

- Limit barriers on corridors
Pedestrians have priority and other modes of mobility are limited

Ecology

Habitat variety

Large ecological areas
Qualitative

Connective
Reduce barriers

Climate

Collective
Maintenance, garden management

Cooling down
Surface nature, tfree cover

Reduce flood risk
Draining & retaining water

Participation in design and maintenance by residents

40+% surface vegetation
30+% tree crown cover

100mm rain (38.000m?)

Capacity to drain 40% to canals
Capacity fo retain 60% in area (23.000m*

‘ Fcology & Climate
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Ecology types

Parks

Primary corridor Secondary corridor

Wetland

Sloped quays

Mobility corridor

Large frees, wide
Condition dense tree crowns,
spontaneous vege-

tation

Medium to large
frees, dense high tree
crowns, deciduous

Medium trees, dense
high tree crowns, deci-
duous, sitable grass

Temporarily wetland,

water resistant vege-

tation, water purifying
vegetation

Water resistent vege-
tation, water purifying
vegetation

Small to medium trees, dense
high tree crowns, road
salt-resistent, pollution

resistent

White Maple, Nor-
thern Maple, Ameri-
can Lime, Western
Sycamore, Tullip
Tree, Prunus, Horse
Chestnut, Oak,
Walnut tree, schrubs,
flowerbeds

Species

White Maple, Nor-
thern Maple, Wes-
tern Sycamore, Horse
Chestnut, prunus,
Tullip tree, Oak,
Schrubs, flowerbeds

Northern Maple, Wes-
tern Sycamore, Oak,
lime, Hornbeam,
schrubs,
sitable grass, hawthorn

Reeds, Willowherb,
Lilies, Woolgrass,
Blue Vervain

Weeping willow,
reeds, Willowherb,
Woolgrass

Northern maple, Oak, Ame-
rican Lime, Hornbeam

‘ Fcology & Climate
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Fcology & Climate maximalization design (Made by Author)

Primary corridors & parks
Diverse vegetation, spontaneous vegetation, large trees, grasses, flowers

Secundary corridors
Sitable grass, deciduous trees with high visual clearance, flowers

Sloped quays [

Reeds, bushes, sloped terrain

Wetland park -

Wetland, different elevations, water resilient trees, reeds

@ 0 200 m

35
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Social

FEconomical

‘ Human Well-being
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Health

I. Natural urban areas contribute to well-being of humans and are considered enjoyable
to be in or around. [Kothencz et ol 2017)

2. Urban nature improves physical and mental health of residents living within close

prOXim |Ty (Lee & Maheswaran, 2010)
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Social

Safer environments mean that people experience less stress and feel more invited to spend
time outside and letting their kids play freely without parent supervision. [Karsten & Felder, 2016)

. Attractivness of a path can influence peoples perception of distance and time and thus
extend accaptable walking distances. (Beatley, 2011}

Parents and kids that live in proximity to school often have stronger and longer lasting social
re|OTiOﬂS. (Karsten & Felder, 2016)

% Human Well-being
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Distance to school

Distance to friends

w
X

Distance to school (Karsten, 1998)(edited by author)

Amsterdam Rotterdam
Distance to childhood friends (Karsten, 1998)(made by author)
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Workplace parents
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Job location of parents (Karsten, 1998)(edited by author)
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Human Well-being

£
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Social space
Interactive, inviting, friendly, diverse

Active space
Active, fun, adventurous, useful
Comfort space

Safe, ‘green’ walkable, attractive

Accessible space
Connected, continuous, proximity

Public space includes a variety of
spaces to meet and interact

Parks and squares have unique designs
Public space includes elements where
residents can interact with nature

Dwellings facing public space
Wide and attractive walking routes

Park or square within 300 meters
Atleast two parks or squares accessible
without crossing any barrier

‘ Human Well-being

N
N



TR = =
- e i

Integrated
Design Phas



Mobility
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Ecosystems & connectiveness

cco

ogical

Biodiversity

Ecological network

Minimize paved surfaces

Parks with local based
ecosystems

Blophlllc design

Squares with natural
elements

' Ecological environments

Cooling the city -
C . E1[nm|5|ons Happines
marile b -
Rainwater storages & droinoge I_I U m O n We - e | n 9
Quality of city life Heglth

Less pollution

Prioritizing active and

collective mobility

Less space consuming

Walkable neighbourhood network!

Functions evenly spreac
/ in close proximity to
every part of the area
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- The neighbourhood includes a variety of habitat types

Ecological corridors are connected to large nature inclusive areas

- Limit barriers on corridors
Pedestrians have priority and other modes of mobility are limited

- Electric
- No private car ownership
- Cheaper & faster than cars

- 15 minute schedule
- Ample peak capacity

Collective

Habitat variety
Maintenance, garden management

Cooling down

Large ecological areas
Surface nature, tree cover

Qualitative

Reduce flood risk
Draining & retaining water

Connective
Reduce barriers

Ecology

Climate

> 3

Mobility  Human Well-being
Sustainable . S?CFFI spgce .
Interactive, inviting, friendly, diverse
Collective Active space
. Active, fun, adventurous, useful
Appealing

Comfort, efficiency, costs

Comfort space
Safe, ‘green’, walkable, atiractive

Accessible space
Connected, continuous, proximity

Participation in design and maintenance by residents

40+% surface vegetation
30+% tree crown cover

100mm rain (38.000m?)

Capacity to drain 40% to canals
Capacity to retain 60% in area (23.000m?!

Public space includes a variety of spaces to meet and interact

Parks and squares have unique designs
Public space includes elements where
residents can interact with nature

Dwellings facing public space
Wide and attractive walking routes

Park or square within 300 meters
Atleast two parks or squares accessible without crossing any barrier

! Integrated Design
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Transformation



Parking (shared mobility)
Child related facilities
Squares and playgrounds
Primary ecological network

econdary ecological network

Integrated final design Delfshaven (Made by Author




Subsoil infrastructure
below pavements

o

W.B.S.

Sewage pipes
downsized

@ O e |
SO 1T 1

Il

LR

Private gardens

Collective

roofgardens

I

Functions

Residential

Commercial (shops, cafés, restaurants...)
Workspaces (offices, flex workplaces...)
Car parking {shared mobility)

Bicycle parking

New building

Subsoil

Utility tunnel

Sewage pipe

Cables (elecktricity, internet...)

Bioswale

Contaminated soil

Decontamination by vegetation

Decontamination by soil replacement

Current terrain heights (vertical x5)

x5

New situation

| L®

Current situation

Section A (Made by Author)

+%

0 5 10 20

Car lanes / Buslanes
Bicycle path
Pedestrian path (Bike & car limited space)

Playground pavement (soft springy material)
Square pavement (permeable)
Pedestfrian area pavement (flat cobblestone)
Grass

Flowerbeds or spontaneous vegetation
Roof gardens (collectively managed)

Backyards (individually managed)

Trees

Playground



Soil decontamination Functions

Residential
[ ] Commercial (shops, cafés, restaurants...)
Workspaces (offices, flex workplaces...)
Il Car parking {shared mobility)
Bicycle parking
RS New building
Subsoil
&

i b Utility tunnel
TR T Ny N R ¥ T et N * % O Seveseee
Aoy T = =y i 00 Cables (eleckiricity, internet...)
i il | | :
(B e ioswale
Utility tunnel Wetland park T Contominated soil
Decontamination by vegetation
ESN Decontamination by soil replacement
|
Current terrain heights (vertical x5) x5
mmmmms Cor lanes / Buslanes
s Bicycle path

mmasmes - Pedestrian path (Bike & car limited space)

Playground pavement (soft springy material)

sl B AESE. LESLA .

New situation

Square pavement (permeable)
Pedestfrian area pavement (flat cobblestone)

Grass

Flowerbeds or spontaneous vegetation

Roof gardens (collectively managed)

Backyards (individually managed)

—® [ 1¢ Do O[] [hl160] M40 :
Current situation ﬁ. oo
-rp

Section B (Made by Author) Playground



Pocket parks on Westzeedijk Functions

former parking lots mobility corridor Residenticl
I Commercial (shops, cafés, restaurants...)

Workspaces (offices, flex workplaces...)
Car parking {shared mobility)
Bicycle parking

RS New building

Subsoil

Utility tunnel

@ ' [T] 00O ©Ooo ”‘g\\ A O Sewage pipe
‘ ‘ ‘ ‘ ‘ ’ ’ ’ ’ ‘ ‘ ’ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ’ ’ ( “ 00 Cables (elecktricity, internet...)
Al = Bioswale

Contaminated soil

Decontamination by vegetation

Decontamination by soil replacement

Current terrain heights (vertical x5) %5

mmmmms Cor lanes / Buslanes
s Bicycle path
mmasmes Pedestrian path (Bike & car limited space)

Playground pavement (soft springy material)

o B® | *

N 1 ot Square pavement (permeable)
ew situation
Pedestfrian area pavement (flat cobblestone)

Flowerbeds or spontaneous vegetation

Roof gardens (collectively managed)

Backyards (individually managed)

Currem@ifuoﬁon »\, )
7 Trees

Section C (Made by Author) Playground




Parking (shared mobility)
Child related facilities
Squares and playgrounds
Primary ecological network

econdary ecological network

Integrated final design Delfshaven (Made by Author)




Willem Buytewechstraat
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Streetscape 1 (Made by Author)
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Streetscape 2 (Made by Author)
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Pieter de Hoochstraat
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Streetscape 3 (Made by Author)



Wetland park

(dry season)

Wetland Park
Squares & Elevated Pathways
|sland
Elevations (O-3 meters)

Fcology
Native Ecosystem

Climate
Carbon Capture
Stormwater refention and disposal

Human Well-being
Unique park

O

Wetland park design - dry season (Made by Author)
56

0 10 20 50 100
Adventurous for kids



Wetland park

(wet season)

Heavy Rainfall

Dynamic environment
Different waterlevels
Fducational environment

O

Wetland park design - wet season (Made by Author)
S/

0 10 20 50 100



«——— Upland vle Coastal Wetland +4- Lake —+

b Marsh F
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a - High water level of lake ok i L el c
b - Average water level of lake S = 1| Y.L
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Wetland vegetation (Douglas et al., 2012)
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Wetland park

(dry season)

' 170 meter

_ - High water level

_—

X9 _ — — _ — - Average water level
— — — _ _ — - low water level

HHHH|~~Groundwoter
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Wetland park sefion - dry season (Made by Author)



Wetland park

(wet season)

1/0 meter

_ - High water level
— — _ _ - Average water level
~ _ _ — - lowwater level

HHH|H~ — Groundwater
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Wetland park sefion - wet season (Made by Author)



Climate

Wetland, Bioswale
20% (transitional)

Physical human-environmental interaction (Made by Author

Various ha

Ecolog t

20%

MULTI FuncTIONAL SPACE

R
HUMAN space as cLIMATE BUFF

uman

(water) Square, Sitable grass
60%

! Integrated Design
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Financing

=
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°
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Preperation

2030

Building shared mobility parking eaﬁt

Phasing out car ownership |

Demolishion central friangle
|

and playgrounds

Building & transformation of squares

Building utility tunnel in the Havenstraat

| Replace contaminated soil below new deve|oment

Transforming first streets |

Transforming primary + secondary ecological corridors |

Building wetland park

Transtormation Final stages

2040 2050 2060 2070 2080

| First generation of kids growing up in the car limited neighbourhood reach adulthood
Removing parking and driving |onef from pedestrianized corridors
Building new development + Thored mobility parking west Self driving cars start to be implemented
Shared mobility parkings move to the urban edges
Decontaminate pqu soil by microbes
Spaces are adaptive fo future preferences and demographic changes

Transforming mobility corridors |

Biodiversity is likely to increase exponentially unfill new balance is reached
| First planted trees mature to medium size frees First planted trees mature to large frees

First generation of kids growing up in the ecological neighbourhood reach adulthood

Removing subsoil water drainiong pipes
\

First phases

P st evaluation > Assessing results from first streets
Resulting in expansion of concept to other neighbourhoods

Project phasing (Made by Author)

Mobility inferventions Human well-being interventions Ecology inferventions

2nd evaluation > Assessment of final results and benefits <
Possibly leading to other urban areas adapting this concept

! Integrated Design



Regional potential (Made by Author)

Urban Area
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Conclusion

Interventions have positive interrelated effects

Delfshaven as pilot project

o -t

-

! Conclusion
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Buildings

48%

8%

3%

Delfshaven

-Q2%

+4060%

+200% .

Public space

o .
4 /O Public space used by cars

45% .. of area is unpaved and used to improve

.. ecology

.. climate adatability
.. physical and mental health

9% .. of area consists of squares or playgrounds that improve
.. likeliness of kids playing outside
.. social interaction between residents
.. diversity in public space

Public Space

Active Mobility

Unpaved

—— Vehichular Transportation

—— Squares & Playgrounds

Unpaved

Beach

Wetland Park

Primary corridors & parks

Sloped Quays

Secondary corridors ——

! Conclusion
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Discussion
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Eco system services

Potential for mediation by
socioeconomic factors

High

Low

Intensity of linkage between ecosy-
stem services and human well-being

q Strong
—
)

Medium

Weak

Ecosystem services and relation to human well-being (Edited by Author| (Millenium Ecosystem Assessment, 2005)

Constituents of well-being
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Challanges

Strategies

Design

(design phase) Themes

Urbanization

Population
growth

Climate
change

Human
well-being

Monocentric
urban model

—_ - =

existing

Increased pressure on

\/

Car oriented
design

public space

Mobility shift

Cars use a disproportionate
amount of space

<
away from cars
Disincentivize cars Shared mobility Slow mobility
Sharply reduce Improve public Improve cycling-
ownership and use fransport and pedestrian
of cars networks
Push factors Pull « factors

Free up space

Biophilic design

Redefine
purpose of streets

Biophilic design
Put humans and
nature at the center
of all design choices

Redefine
From primarily
infrastructure space
to a place of staying

Fcology

v

Re-design streets for

Ecology & climate

—> Next slide

| |

| " - Humans
| |

| Climate Transit oriented , . |- Ndfure

: 15 minute city
| adaptation development " - Climate
L - - - - - - - - - - - - = = = J
Mobility Human well-being

Concentual framework (Made by Author)
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Current situation

- Most streets have side parking
- All streets are accessible by car

Transformation strategy (Made by Author)

Parking reduction

- Parking voluntarily reduces by providing:

* low cost alternative distant parking
* Low cost shared mobility

* Improved public transport

* High trade-in value for cars

- Parking forcibly reduces by:
= Not giving out new parking permits
* Increasing parking fariffs

Existing parking permits will not be taken
away

| I
~ T 0
O I O

Street transformation

- Streets transform when:
= Parking demand is reduced suffieciently

- Neighbourhood is fully tfransformed when:
= All parking is voluntarily reduced ‘or’
= All parking permits expire



2025 2030 2035 2040 2045 2050 2055 2060 2065 20/0 2075 2080 2085

I D (fshaven
e ———  Center
I K ralingen - Crooswijk - Kop van Zuid
e Rotterdam Zuid
I Hillegersberg -Overschie
P Rotterdam Alexander - Pernis

I \VIaardingen - - Schiedam - Capelle - Berkel - Berschenhoek
|

|
|

e Den Haag - Rijswijk - Delft - Zoetermeer - Barendrecht - Hoogvliet
|

|
|

S, Piinacker - Nootdorp - Westland

Regional phasing (Made by Author)
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B Klasse A+ ++44
B Klasse d++4++
B Klasse A+ &+
B Klasse A++

B klasze &+

B Klasse s

[ Klazze B

[[] Klasse

[] Klasse D

[[] Klssze E

M KlasseF

1-1900

1900 - 1920
1920 - 1940
1940 - 1950
1950 - 1970
1970 - 1980
1980 - 2000
2000 - 9999

Construction years of buildings in Delfshaven (PDOK 2022)
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Wetland park design drawings (Made by Author)
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