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introduction

1.1 motivation



emissions
CO: global

from/1950s strong growth

: \
| .-./NW (auto) mobilisation
0 T -rrrrrr—rTrrr—Tr—Tr—TrT

1800 1850 1900 1950 2000

Year

source: G. Marland, T.A. Boden & R.J. Andres (2005)

CO; emissions
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emissions
share of transportation in total emission CO:

2003

/ 28,9%
>
N %\

source: Banister (2005) > absolute and relative growth
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unsustainable transport
cause of growth
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<+ spatial consequence
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urban sprawl patterns US and western Europe
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automobile

a space & time consumer

spatial problem:
unsustainable planning

> urgency relation mobility and urbanity

source: www.swimatyourownrisk.org (2009), Hall (2002)



. measures
different strategies, focus on planning strategy

ﬁa -
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7 supply control

planning strategies
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planning challenge
mobility and urbanity

infrastructure
(transportation network)

preconditions sustainable cities

key Z transportation (Bannister 2005)

74

> tuning = challenge (Hall, 2002)
- > transferable problem
|
— |

(housing and businesses) (flows of people and companies)

source: Hall (2002)



question

generic question

What is a suitable spatial strategy
for the management of a complex
unsustainable city-region?
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1.2 potentials and problems
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case _

Europe, Netherlands, Randstad, Utrecht-region
— ==

/ \\ A\ — 7~ N -
=~ main highways transportatlon corrldors east and south
'™«  main railways | - — X - \. W\

main waterways = Crossroad
Utrecht-region A \\
=== transportation corrldorsource Nota Ru1mte ), Meijers (2007) Batten (1995)

urban area - W \ \ \
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potentials

problems
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posmon in Randstad-

.- economlc clusters Randstad

economic clusters SEA -

x L. ~> knowledge and service sector city .-’
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'~ rail lines source: Randstad 2040 (2007), Meijers ('2007), Lambregts (2001)
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> 60.000 students

knowledge city

university

y

=knowledge & service sector city

top university Netherlands

& large amount knowledge workers

source: www.arwu.org - Sjang

nai Jiao Tong University (2008)
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problems




public transportation

poor city-regional system

F28ARRNN

". . .““\\ capamty}rtages

ITac mg qua ity and reliability

poor inter connectivity layers and modes

| N
> two systems: cCity- and reg1on‘l scz}e not, integrated

I

"
source: BRU (2004), GVU (!OO‘)), Gent et} (1998),
Priemus et al. (1999), Schoemaker (2002)



spatial mismatch

workplaces and dwellings

f more workplaces than workers

exchange commuting system

mismatch (van der Laan, 1996)

source: van der Laan (1996) > mOb]l]ty rSes
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households 2008

housing

oo NEEM for new dwellings

housing stock 2008

%

housing stock 2030

already housing shortage

AdkAd > increasing in future

[

shortage 2008

%

shortage 2030
= +/- 20.000 dwellings
‘ ‘ = +/- 20.000 households

source: BRU (2008), ABF research (2008)



national landscapes
extension possibilities

‘e
*e
-

S
P L2
<&
- .
‘C
&
.O
»
'0
’0
4
otann®
Tid "‘
(
-":
Sl
.
.
‘e
%
.
*

oooo

Yoass®®



summary
consider the facts...

+ strategic location in the Netherlands
- accessibility under pressure

+ strong (growing) region in Randstad
- limited extension possibilities
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1.3 research question



research question

main research question
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In what way can transit-oriented development
(TOD) manage a complex city-region in
developed countries?

-
How can this spatial strategy respond
to the need for housing and ensure
the accessibility of a city-region?

~



goal

& case Utrecht-region

Al >

The goal is boost the reglon s comparative
advantages, its spatial qualities and strengthen
the position of the Utrecht-region in the

Randstad
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research

2.1 theoretical framework
2.2 research & design process
2.3 practice based research




theoretical framewor
types of theoretical researc

applied theory:
transit-oriented development anc oe-place-mo e

mext theory:
daily urban system

> direction and focus for researc
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transit-oriented development
planning concept

1“ app le t' eory:

§ B

mtegratmn public transport & spatial deve opments
= -

e > positive effects (sustainable, economical, social)
l |

'[F

source: Calthorpe (1993), Cervero (1998), image: Greg Keene
e
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transit-oriented development

goals on two scales

AT\ _ |
regional goalsue i =g
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mtegrate reg1ona transit system
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transit-oriented development

why focus on regional goals & design

regional regional
design goals

Transit Oriented Development

local ( local
design goals

most interactions take place on city-regional scale

> research and design on this scale necessary
source: Musterd and van Zelm (2001), RPB (2006)



node-place-model

complexity station areas

F / | 'l l: | | !
4 g’ 3 ;,.. X “;y-’ 1 ‘”_ -"K!_'F ™. applied theory:
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ns (Jacobs, 2000)
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ivalent: node transportatlon systems (transit stop)
r B 1 T T

and a place with varied urban activities (statlon area)

' e
:
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.
> analyt1cafmo?el to relate these two dimensions

&
source: Bertolini (1999), image: Isaac Vallee




node-place-mode

place value

determine

workers- and inhabitants density
degree of functional mix

place value
) X-aXIs




node value

y-axis node-place-mode
node value

determine

position public transport networ
position road networ

place value
X-aXIs




node value

y-axis node-place-mode
7 rugby ba

/

place value
/ X-aXIs



node value

y-axis node-place-mode
/ balance

place value
/ X-aXIs



node value
y-axis node-place-mode

place value
/ X-aXIs



node value
y-axis node-place-mode

place value
/ X-aXIs



node value

y-axis node-place-mode
unbalanced place

/
/7

stress

unbalanced
place

place value
/ X-aXIs



node value

y-axis node-place-mode
unbalanced node

/

unbalanced
node

unbalanced
place

place value
/ X-aXIs
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node value 2010

y-axis

1,0

0,8

0,6

0,4

0,2

Bilthoven
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Utrecht Centraal
Utrecht Lunetten
Utrecht Overvecht
Utrecht Terwijde
Utrecht Zuilen
Vleuten

Utrecht Vaartsche Rijn
Utrecht Leidsche Rijn Centrum
Utrecht Majella
Utrecht Lage Weide
Vianen

Houten West

Utrecht Lunetten Beatrixpark

Maartensdijk

place value

X-axXIs



node value
y-axis
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2010

1,0

Utrecht Centraal .
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node value 2010

y-axis
Utrecht Centraal

¥
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Bilthoven
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Den Dolder
Driebergen-Zeist
Hollandsche Rading
Houten

Houten Castellum
Maarrssen

Utrecht Centraal
Utrecht Lunetten
Utrecht Overvecht
Utrecht Terwijde
Utrecht Zuilen
Vleuten

Utrecht Vaartsche Rijn
Utrecht Leidsche Rijn Centrum
Utrecht Majella
Utrecht Lage Weide
Vianen

Houten West

Utrecht Lunetten Beatrixpark
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place value

X-axXIs



node-place-mo

mechanism

node value ++

new
infrastructure t

place value ++

intensification
diversification
urban activities

source: Bertolini (2008)
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context theory:

source: Tordoir (2005), Schwanen et al. (2001)



focus: daily interactions; daily urban system

TOD: intervene in this system: integration

station areas: crucial as nodes of daily interactions
node-place model: identify potentials of station areas

>regional design decisions: in a transit-oriented way
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2.1 theoretical framework
2.2 research & design process
2.3 practice based research




process station areas

development of the station areas

potential possible challenge

new
station
area

station
area

@<

external
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catchment area
rail station

rail line
light-rail line

urban area
7
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research station areas

example of Driebergen-Zeist

Node value

Position road network

85% |

Position transit network

j— 32%]

Place value

Workers/inhabitants density

L 8% |
Degree of functional mix
j— 26% |

Space value

Agriculture
L 3% |
Built
L 3% |
Open space
[ 35%]
Nature
[ 41%]
Water

source: Topografische Dienst Kadaster (2007) 'Oth 2% |

er

j— 16% |




statlon categorles
siX types
//urban centre

downtown centre urban neighbourhood

town centre transit zone special zone

o




urban centre

E 3 - |5 stories

60 dwellings p/ha
multi-family, mansions, attics,
appartment

“ﬂ 800 workers p/ha

office, retail, residential

interregional

®
‘ 85 % site coverage
=
&




research

2.1 theoretical framework
2.2 research & design process
2.3 practice based research




practice-based researc

crucial analysis

earlier research: Atlas of the Utrecht-region

application of the node-place-mode

workers-inhabitants analysis

> origin-destination analysis: movements and interactions
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3.1 proposal public transport
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regional design



~ public transport system

hierarchy ¢ and modalities

mternatlonal

agglomerative TINCAMCT
new layers: interregional and agglomerative

> inter-connectivit

local
source: priemus et al. (1999), Schoenmaker (2002)



public transport system
scale Randstad

I Amsterdam
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Utrecht Leidsche R||n

new international connection towards east

nnnnn

mternatlonal line

1 —
national system (IC), support > 100.000

national/interregional lines

[ y
_ too small national (IC), more than regional
.na |ona.sa|on . ,@ . . .
interregional station K > interregional layer introduced

bru area

international station
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public transport system
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international line
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international station
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national station

interregional station
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regional station
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public transport system

system map
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:' why light-rail:
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increase: capac1ty and reliabi ity

sustalnablllty decrease sound and alr pollut1on
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41_ integration: city anETregron
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synergy ic transport an spatlal developments
7> create alternative for ca
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source: prlemus et al. (1999), VUCth (1999), Bach et al. (2002)
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~ feasibility
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principle public transport

connecting and unfolding systems

O

| unfolding
connecting

connecting networks:"high speed and frequencies,
small amount of lines, greater stop distances

unfolding networks: low speed, big amount o

lines, smaller stop distance
source: Van den Heuvel and Promotor Van Witsen (1997)
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one technique two modalities
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source: ministerie van V&W (1997)
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regional public transport

justification design decisions
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3.2 proposal spatial developments



layers of design

regional design



downtown centre urban centre urban neighbourhood

O

town centre transit zone special zone

= B a 'a :Dj

@ O @O




| A ;' . ' i iy W
f o ... j . 4% ( %\*B\Lﬁ

! l', \ = _J HH A_'.‘_.L-ﬂ_;, f"' ------- N o Tt . S \
i)+~ station categories_.
N A ol o Y station categories)é

: - O

- ﬁ PO
i G . .,, iy ....‘
(Y .l‘l ! f & —
@ -~ 'y
@
)

.
[ B
......

-------------
wet
.-

VT A4 /- | T <8 &
- node-place model: Utrecht Centraal under stress
OWNLOwWvii L.CIILIC. .'Hi{";;%/;:ir._ \ | L Lp I;xull \ '*--‘r.;b__::tlhi' >

urban centre >Jntroduction urban centres, release pressure

urban neighbourhood

1.' & e g - \\E"_‘:T..-__ — \ “f;f. :\“_:; .\_H_.:_\_\_ . W Y 1::-;::-:
g AR 10 km Ny ’
town centre o & ] i-@- — E— — — ——




Ny

\I'n.ll'l

7

.
.
Al

catchment area

% _...J"-'H\\_le
rail station TN
spatial developments Eoa
- /) ]
new urban area : [ jw‘!
10 km -
urban area



—C

-~k Ay

AT

CRE L NI e
.t Irrre
ant® LEL L TS
5 F

catchment area
spatial developments
new urban area

rail station
urban area

O
O



£
i lg
1
1

L 4
*
-k ARy e

enges
opment

.

ll'and redevel

o e

A
e
ion, in

extens

\"

)
C
()
-
s c (a ¥
.0 O
\ %) v
VA C v
N L B =8
.._ \ () .m m



rules for spatial development

from extension to densification

near transit: destination functions, further away origin



proposal spatial devélopment

= W create support for pJEllc tranport
- e — T
make high quality puBllc transport feasible
T I T,
: > pundle act1v1t1es and movements
source: Kusumo (2007) ' \ 3

i



1 introduction

2 research

4 conclusion



conclusion

4.1 testing the design
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catchment area

rail station

urban area
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