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1. Preface

Prior to starting my Master’s in Urbanism | completed my Bachelor of Arts in Interior Archi-
tecture at the ArtEZ University of the Arts in Zwolle. During my Bachelor’s, my interest for
the movement of people through public space began to grow. For this | did 1:1 research
on how we perceive differently from different speeds and from different vehicles. After, |
wrote my bachelor thesis about mental reality and the filters that are between our brain
and the physical world that make us perceive a situation differently than someone else
does (figure 1). And finally, graduated with a public space design for the Grote Markt in
Zwolle. The square draws the attention of moving people into the presence by 13 physical
and mental experiences (figure 2).

Figure 1, What there is and what we see (Author) Figure 2, Bachelor Graduation project (Author)

My interest in the movement of people continues in my graduation internship at Erasmus
MC Campus development in favor of this thesis. The research is done within the City of the
Future studio to have the support of a multidisciplinary approach in relation to

future mobility since there are also TIL stfudents involved. It will give me the opportunity to
explore other ways of researching data and the movement from a to b in cities than used
in Urbanism.



2. Infroduction

The Erasmus Medical Center (EMC) campus
in Rofterdam is confronted with an intensifi-
cation of functions (figure 3) resulting in an
increasing number of people traveling in
and out the campus in the coming decades.
Mobility at and the reachability of the Eras-
mus MC campus itself is one of the biggest
challenges due to its location in the city core
of Rotterdam (figure 4).

This research thesis is commissioned by the
EMC as a graduation internship in the depart-
ment of Programma Integrale Bouw (PIB).
This research position is needed because
while the Erasmus MC campus is densifying
and welcoming more people, an increase
of parking spaces has to be avoided. Simul-
taneously, Rotterdam has a very dense city
center and vehicles are further and further
restricted to make the city more livable. This
is being done by taking away carlanes and
decreasing the speed. These facts make the
EMC motivated to research further whether
these scenarios impact their reachability,
because people tfraveling to the hospital

8

Figure 4. Address density in Rotterdam. Data source:

often don’'t have a choice to choose for an
alternative type of transport than a private
car. Lastly, recent patient journey research
shows patients are the most worried during
their trip. This raises the question whether
there's a link with the city and their level of
being worried. All these questions are further
elaborated in this chapter.

-

Figure 3. Location in Dense Rotterdam.
Data source: Kadaster, 2022. Edited by Author.

Kadaster, 2022. Edited by Author.



Erasmus MC Campus: where
healthcare meets the future

June 15,2021

For decades we've been seeing a sharp rise in the ageing population. People are getting
older and fatal diseases are turning into chronic linesses. Even though these are great
achieverments, they leave a growing population in need of care while the number of health
professionals stays the same. Simultaneously, personalized health care is rapidly replacing
generic treatment methods.

In the long run, this is an unsustainable state of affairs. We should constantly innovate to
maintain our high standards and keep a maturing population healthy. That is why Erasmus
University Medical Center and the city of Rotterdam have initiated a carmpus where
healthcare, technology and business come together. The development of the area will be a
close collaboration with governments, institutes and the business community.

Convergence

The campus will be a place that facilitates future developments, with sufficient free space
to respond to and adapt to new insights. The campus will also provide space to support the
pracess of convergence with TU Delft and Erasmus University.

Connecting health and technology

At the Erasmus MC Campus we facilitate the full innovation cycle, from cohort research to
business development and from prototyping to implementation. We do this in an urban
environment, with a strong connection to the city and society.

We will house a diversity of organizations focused on health-tech. The ecosystem includes
state-of-the-art co-facilities and optimal test sites, allowing residents to collaborate and put
their innovations into practice, while the medical center benefits from the latest
technological developments.

Based in Rotterdam and rooted in science, Erasmus MC Campus is a place for visionaries to
come together. It is a place where innovators feel the freedom to answer the questions of
tomorrow. A place for thinking, daring and doing.

Figure 5. Webarticle, Erasmus MC. (2021, June).



2.1 Problem Statements

Densification leads to
an increase of 5000 employees
and minor increase of parking

_______________

2050
2022
' 47400 m2 ! . 74400 m2 !
. BVO > | BVO |

_______________________

Figure 6. The growth of the EMC Campus (Masterplan, 2021, edited by Author)



Densification results info more people com-
ing in and out the campus, while the aim is
to not increase the amount of parking spac-
es. This could lead to a situation where the
Erasmus MC Campus is less accessible by
car. As shown in diagram 1 and 2. There is
an increase of 5000 employees towards 2050
and only an increase of 650 parking spac-
es. In 2050 there will be a total of 20.000 em-

5000
4000
3000
2000

0

ployees and only 2500 parking spaces for
cars (Masterplan, 2021). There are two ways
to look at this problem. The first way is to re-
serve the parking spots for the disabled who
really need it. The second way, which fits this
research, is to approach it as a challenge to
make it more aftractive to travelers to take
other ways of fransport.

Werknemers
== P-plaatsen totaal

== Fjetsparkeren

Graph 1. Increase towards 2050 (Mas-

terplan, 2021, edited by author)
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0

Graph 2. Total fowards 2050
(Masterplan, 2021, edited by author)
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Located in a
Dense city center with a decreasing car spead

Rotterdam is densifying as well and taking 50 km/h

cars out of the city fo improve livability. This “ Ringroad

eventually leads to a situation with not suffi- s 50 t0 30

cient access roads towards the Erasmus MC ) .

Ca mpus. Envgggn;%ratal address density
per x500m

According to the tfraffic plan of the munic- =j,ggg:ggg

ipality of Rotterdam for 2030, less and less

people will be using cars in the center of Rot- Il 5000 - 5500

terdam the upcoming decades (figure 8). [l 5500 - 6000

“The demand for healthy travel is increasing [l 6000 - 6500

and therefore stimulates sustainable mobil- Il 5500 - 7000

ity and innovative modes of transport. The Il 7000 - 7500

car as status symbol is therefore subject to Il 7500 - s000

change” according to the traffic plan of Il 5000 - 8500

the municipality of Rotterdam for 2030. (Ge-

8500 - 13000
meente Rotterdam, 2017) =

thor.
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Ontwikkeling mobiliteit binnenstad Rotterdam
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Figure 8. (Gemeente Rotterdam, 2017)

Bewoners willen minder auto's in
heel Rotterdam: ‘Weer doorgaand
verkeer al aan rand van stad’

Doorgaand verkeer moset al aan de randen van de stad worden gewseerd,
in plaats van pas in het centrum. Dat kan door meteen na de afritten van
de snelweqg de grote wegen smaller te maken, bepleiten bewoners en
(verkeers)organisaties. Alleen zo kiezen automobilisten vaker voor de
Ring Rotterdam en wordt de hele stad rustiger.

Figure 9. Artikel AD.nl (Keunen, 2021)
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In The current situation
Patients are worried until they reach
the main entrance door

Patients don’t feel relieved by the current way 1. Patients are quite worried during their fravel
of traveling towards the Erasmus MC. Arriving and only 34 percent believe that Erasmus MC
on time is stressful. The patient journey is rat- helps with the choice of the most ideal mode
ed average 5/10, which means patients are of tfransport.

quite worried during their trip 2. Appointments are sacred, arriving on time

is stressful. discomfort and unfamiliarity with
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14 Figure 11. Rotterdam (Kadaster, 2022. Edited by Author) Figure 1:



parking fees, use public tfransport and P+R.
On the next page all the conclusions of the
research are summarized by the workgroup
Patient Journey within the Erasmus MC.
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2. Atelier LEK - Erasmus Medisch Centrum. (2020)

Figure 10. Erasmus MC. (2020). Patient journey fieldwork research.
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2.2 Location: Rotterdam

This research is spatially approached on the Built environment
scale of Rotterdam, which means the focus of
the project is the last mile. The last mile is the trip Industry
between the P+R or public transport node, like a Rail
station, people arrive at and the EMC Campus. Il Roiway area
Grasland
The last mile is an important part of this particular
assignment due to the density in Rotterdam and Vegetation
the plans of the municipality. Figure 15 shows the
urban landuse in Rotterdam in relation to the B Trees
Erasmus MC and frees in the city. Rofterdam is
squeezed in between parks and dense residen- Water
tial areas. Furthermore, the high traffic roads go-
ing past the EMC avoid the campus from grow- [ ]Road
ing horizontally (figure 14). Metro
Rotterdam has a rich public transport network R
(figure 16), which is connecting the EMC cam-
pus to all 4 trainstations: Schiedam Centrum, @ Trainstation
Rotterdam Cenftraal, Blaak en Rotterdam Alex-
ander. ® Metro Station
e ITram Station
Bus Station
TUNNELTRALE
[ residonce
rosideng 4‘ L__‘___k o
_' CEMTE
SgRs 4—
MWL EUTA
Residenco gy

cles 3 ———Jp ERASMUS-
Bnuc
W [Worw | PARK rzgu-
NCE
maosruWEL

Figure 14, Rofterdam is squeezed inbetween high fraffic roads (author)




L =
Q 1]
| . 3 e Y 1
2% W e 2600 NRA
oS A plon e
. qor ! ALY > "
B S R J -
DU Ny o : —
b &)y >
\ 477 - 4
< J ) / \
LS S % N
‘?'» &,
> €K WX
S =

— -
b
2 ]

. : 5 ‘ . o
S e it W
- (YN S e T T Ve O\

l :0.000 NA Figure 15, Urban Land use in Rotterdam (Kadaster, 2022. Edited by Author)

| ; el
! | G otterdam
\ / ‘ = Alexg r
\\\\ i - j’ (- / : :
o
> /,/’ A :

.' \ 1 X L ) /X ". 'l
.: Y ) 3 . / 1 d et . . & St o
/ﬁ/\‘centrum-. . 2 k - {ﬁ * ] 3B /| y

%5

\
3
LA
1%

.\_{‘ 5
1:50.000 NA  Figure 16, Public Transport in Rotterdam (Kadaster, 2022. Edited by Author) 17



2.3 Summarized context: Rofterdam = " emremen

Industry

There are dalready not many roads — Metro il Roilway area
above 50 km/u anymore connecting

the EMC with the edge of the city (fig- - — = Train Grasland
ure 17).

Tram Vegetation
The EMC Campus can be seen as a city
on its own with several buildings. The o
passage in the middle is connecting °
Little C with the Museumpark from 2040
(figure 18). e Tram Station [ ] Road

Trainstation - Trees

Meftro Station Water

Figure 18 also shows the relation be- « Bus Station I Road below 50
tween the interior and exterior and how

the hospital is part of the urban fabric. x : Su———
Interviews with professionals within the Sl \
EMC has furned out that no matter I S 4
which building on which corner of the i
campus you have to be. You can al- SN e
ways use all entrances. That is why the {
roads inside of the campus, interior and A A
exterior have a high connectivity. There =y
is a strong connection with the Museum N ' o \
park, even having its own enfrance and \\ X
there's a less strong connection with N <\ Lo :
the Park on the Maas. This is due to the — e \
Westzeedik, a large road separating ; L AL 1A
these locations. : ==

/ \ D
| (i/;\i \\ l{:}\ng w.\RL\J \ / \\\gs»

18 Figure 18, Situation sketch interior connections
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2.4 Location: EMC Scale

This specific entrance square will be further re-

searched mainly because the patient journey

research is done at this location. This research

showed how people arrive worried untfill they

are inside the building. Also, this entrance is .

a problem to many employees at the EMC. Squor;e”[\_(\_g@ﬁrj"rronce
It includes a large public space, shared with

cars and there's no clear space function dis-

fribution and bikes are parked in places they

shouldn’t be. Lastly, this square is mainly used

for passengers arriving by public transport.

Traveling by public transport instead of car is

one of the problem statements and it would

be interesting to find out the value of the main

enfrance square in the perception of peo-

ple traveling to the EMC. In the early stages

of the project a fieldwork analysis has been o
performed for the main enfrance of the EMC 1:4000
(figure 22). The analysis observes people flows
and concludes the entrance and exit itself is
already not arelieving place by causing con-
fusing situations. Such as unclear directions
and obstacles.

Figure 21, Location of the Main Entrance

How do people move around the Erasmus MC main entrance?

Student: Rosalie Moesker 4878413

At the main entrance of the Erasmus MC the same re-
search is conducted ond several peoples paths have
been followed. In this location my inferest was between
people aniving and people leaving. Due to covid there

were different enfrances being used fo enter and exit ) ¢ Ibi0o . sunny 20° hhuma.nj 2en
the building. Also. the buiding heights numbers have .
been added to the map. s prderieiany

The people entering the buidding at entrance 2 ol ook
Ihe suane e 1oule. 1 was a logic ioule coming o
the metro station Dikzicht or the busstop.

The people leaving the building at exit 3 were confronted
with o confusing situation. Where it would be most logic
to follow the sidewalk. an opening in the green parks on
the parking lot seems to lock inviting and people choose
fo walk straight forward through this opening. After, they
end up on a parking lot and have to walk around the
parkinglot bamier. They all have this same problem.

Observation 1: The opening in the greenery straight be-

hind the et ic inviting people to take the wrong route.

The peupde using enlrancefexil 1, hud 1o vse usluies ond
fhey all took the exact some line on these stairs. When
ihey came downshairs they approach an obstacle, the
temace of the coffeebar. There s not a straight line from
here towards the metro Dijkzicht and the bussiop.

‘Observation 2: There is no space saved in the urban de-
sign for a terrace, the walking direction Is going siralght
through it

In refation to my project of researching the mobility to- |
wards the Erasmus MC., this could bring valuable insighis
on reflecting on the curent maosterplon and the con
nection bebtween the masterplan and the pedestrian
moblify In the city.

Figure 22. Fieldwork (Author)
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There is too little space for Parked taxi busses in front of Itis not clear whatis pavement
bikes and it is not clear where the entrance door blocking or a cycling path. Cars are ev-
else to locate them when it is the way. erywhere and even the ambu-
full. lance has a lane.

e e

(TR

Figure 24, poed bikes Figure 25. parked taxi busses Figure 26. Overview. (Eros-
(Author) (About EMC, 2022) mus MC, 2022) 21




2.5 Research Questions

Main research question

Which mobility scenarios are possible and
suitable for an inclusive accessibility the
future EMC Campus, and how can spatial
inferventions relieve stress on the last mile
and arrival?

Subquestions

* What are the most suitable and preferred
routes based on urban aspects and indi-
vidual motivations?

e How are the mobility personas defined
traveling to the EMC defined to
provide inclusivity e

* What aspects in the city influence mental
health and what spatial requirements can
be advised to minimize urban stress?

22
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2.6 Methods

M1

M2

M3

Method 1. The use of a digital parametric model
By using OSM. data in Houdini

In this model, the preferred route and mode of tfransport can be predicted by con-
necting the preferences of personas to attributes. Secondly, it can be used as a tool
to test the suitability of a specific route, and finally, it can test changes by design.

Method 2. Test by using personas
By using Data from data analytics EMC, interviewing and theories

Because of the large scale of this project, using personas is more suitable than con-
ducting 1:1 research with real people.

Method 3. Scenario planning
Different options to move from A to B, mapping, scenariofield

Scenario planning is important to not end up in tunnel vision. According to recent
research each exercise of scenario planning should be completely different in its
context (Stojanovic et al., 2014).

Method 4. Theoretical research
Read literature to research methods and research to built further upon

Method 5. Survey
Learn more about how society experiences stress and extract actual values

Method 6. Test by design
By adding spatial interventions in the model. Travelers will make different
choices in choosing their fransport mode and route.

23



2.7 Methodological Framework

Main research question

Which mobility scenarios are possible and suitable for an
inclusive accessibility the future EMC Campus, and how
can spatial interventions relieve stress on the last mile

and arrival?

* How are the mobility personas defined fraveling to the

EMC defined to provide inclusivity 2

* What are the most suitable and preferred routes based

on urban aspects and individual motivations?

* What aspects in the city influence mental health and
what spatial requirements can be advised to minimize

urban stresse

- Theoretical research on doing persona
based research and on stressors and
restoratives

- A survey with edited images based on
theory of stressors and restoratives to
define values as input for the model

Survey
data

\A 4

After this thesis, the Erasmus MC can
explore short term changes that could
be made on the scale of Rotterdam to

24

make the logic routes most restorative.
Survey data can be used to evaluate at
the qualities of elements along the route.
(Research based)




Method Elaboration
- Network transits
- Weighted Sum
- Shortest Path node
- Simulation Micro
Scale

Personas based on
- Basic needs
- Disabilities
- Preferences
- Mental Health

Create and design the digital traffic mod-
el for simulations in Houdini

The use of a digital parametric model
to test mobility scenarios by using per-

sonas reacting on the environment

\ 4

Possible routes chosen by personas preferences
and different scenarios

Personas arrive at the edge of te campus with a
measured stress and restorative value

v

Masterplan requirements and advice

based on outcome of traffic model and
persona stress and restorative values

FP == -

' ! Question

:‘ Product or data

D Method

The method and goal of this graduation
project is mainly research based. At the
end preliminary program requirements for
the Erasmus Medical center masterplan are
made to improve the arrival. These require-
ments can serve as a guide for the further
design proces. The main method will be a
digital model in Houdini. This method is cho-
sen because it can say something about
all aspects that are integrated into such a
model.

It says more than a map because it also takes
vertical things info account and more than
a person would be able to comprehend or
explore in the given time of this thesis. The
digital model is not about geometry any-
more, but the ultimate integration of data.
(Zlatanova, 2021)

This is exactly what the project needs. A very
elaborated digital replica to predict the out-
put of scenarios and prefered route of per-
soNnas.
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3. Theoretical Framework

PURPOSE

PREVIOUSLY DONE
THEORY THIS THESIS
BUILDS UPON

INCORPORATION OF
THESE THEORIES IN
THIS THESIS

MAIN RESEARCH
QUESTION

CONCLUSIONS AND
FINAL PRODUCTS

SCIENTIFICAL AD-
DITIONAL VALUE OF
THIS THESIS

26

Improving the quality of the routes towards th
urban stress for specific

RELIEVING TRAVELERS

City (Ro

Relieving by implementing
restorative enviroments

\/

Restorative Cities

Layla McCay

Mental health can be influ-
enced positively by creating of urban stressors and ex-
restorative environments. plained how this urban
The study builds upon how stress can be reduced
places can recover mental through urban design.
fatigue, depression, stress

and anxiety.

Urban Stressors
Marijke Koene
Koene elaborated a list

The restorative and stressor theories from McCay and Koene are be-
ing used as a base for the survey to gather more concrete evidenced
theory to measure the routes with.

Which mobility scenarios are possible and suitable for ¢
ventions reliev:

City (Rotterdam) scale

- Prefered routes on network based on persona simulation
- Data on which personas end up at which destination
- Measured stress value on the city scale

Secondly, the
ital health ca
ital model ca

Future research on mental health in cities can use the
preliminary results of stress and restorative values from
different elements in the city as a base or inspiration.



e EMC by digitally researching future mobility scenarios and relieving
personas traveling towards the EMC campus.

BEST SCENARIOS FOR PERSONAS

terdam) and Micro (EMC) scale

Create specific MOBILITY per-
sonas for the EMC Campus

Avoid retorical research
conclusions and explore motivation

N/

Tangible futures: Combining
scenario thinking and per-

N/

Maslow’s Hierarchy of Needs
A. Maslow

sonas - A pilot study on ur-
ban mobility

According to Maslow there
are at least 5 basic needs:
physiological, safety, love,
esteem, and self-actualiza-
tion. These needs are at the
base of our decision mak-
ing. (Maslow, 1943)

In this research they used
the following 3 theories to
define their persona’s re-
acting on mobility situo-
tions. (Vallet et al., 2020)

All persona’s have 3 filters. The Tst filter is 4 different personalities based on the researches by
Vallet et al. and Barth et al. The second is specific disability data provided by the Data analytics
department from the EMC and the third is based on basic needs behavior according to Maslow.

IN inclusive accessibility the future EMC Campus, and how can spatial inter-
e stress on the last mile and arrival?

Micro (EMC) scale

- Urban Design advice on the Masterplan to support mental relieve differently for dif-
ferent personas

-method of creating a system where dig-
re personas are making choices in a dig-
n be used as a base or a lesson for future

similar research. Mainly the reflection of this thesis on the
model saves time for future research to not struggle with
the same discussions.
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3.1 Social and scien-
tifical Relevance

Restorative cities by Roe and McCay and
the thesis of Marijke Koene about Urban
Stressors are the base of the theoretical
framework. Their research is being summa-
rized into a survey to rate the theories and
collect and compare them on the same
scale. Future research on mental health in
cities can use the preliminary results of stress
and restorative values from different ele-
ments in the city as a base from my survey.
Secondly, the method of creating a sys-
tem where digital health care personas are
making choices in a digital model can be
used as a base or a lesson for future similar
research. Mainly the reflection on the sim-
ulations in the model saves time for future
research to not cope with the same discus-
sions. Furthermore, new insights on restor-
atfive and stresscosts while moving through
a city can assist and inspire designers mak-
ing decisions to improve general mental
health.

The project is socially and scientifically rele-
vant from several perspectives besides the
Erasmus MC. For example, own research
points out how the academic hospitals
in Bristol and Essen are twins of the prob-
lem. With a comparable fabric typology,
density, number of inhabitants, located in
a dense location and no space for cars.
These academic health care campuses
can also learn from this research and adapt
it to their situation.

Development projects such as a master
plan of the Erasmus MC are an opportuni-
ty to simultaneously improve city mobility
networks for surrounding neighborhoods of
the Erasmus MC as well. The research and
model can show how high-quality connec-
tivity in Rotterdam with low urban stress and
implementing healing environments can
be achieved.
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3.2 Travelers Preferenc-
es for mobility scecarios

In order to research preferences, personas
need to be made to measure them. In this
research they used the following 3 theories
to define their persona’s reacting on mo-
bility situations:

“eThe sociology-based Social Practice The-
ory (SPT) (Reckwitz, 2002; Shove, Pantzar, &
Wartson, 2012) describing the basic compo-
nents of everyday routines,

*The Sinus Milieu approach developed in
market research (Berfram & Berthold, 2012),
which relates to the idea that behavior is
influenced by general values, beliefs and
viewpoints,

*The Behavior Change Model (BCM) in-
froduced in Persuasive Design Research
(Fogg, 2009), focusing on preconditions for
encouraging behavior change.” (Vallet et
al., 2020 p.7)

Even though these 3 theories are not all ful-
ly interesting for mobility aspects, they did
all have a few aspects which could be ex-
tracted for the persona’s in this research. In
figure 16 and 17, the personas conducted
from these 3 theories are further elaborat-
ed. (Vallet et al., 2020)

Interesting about this research is how it
combines mobility scenarios with certain
personas. The different mobility scenarios
are defined for these specific personas,
which could be a way to also approach
the research for the Erasmus MC.

Figure 29 shows the workflow of combin-
ing scenarios and personas. The scenarios
are not built for the personas, but they are
mapped with the personas. (Vallet et al.,
2020)
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Self-segregated
Wealthy

»Securing the state”
Modest
Risk-averse
Traditional values
Economical

»Paving new ways'
Ambitious
Open minded
Educated
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Figure 27. Mobility profiles defined by combinations of
availability of resources and general attitudes. (Vallet
et al., 2020)
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Mobility is also a means for
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and leisare. Transport modes
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from ather gronps (exclnsive car,
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Mobility is a means of getting
somewhere and is viewed
pragmatically, although “new” and
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wilh ease of nse and Nexibility are
very allractive (g, Uber).
Mobility is fun, sither through the
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tumes] up cars), risky behavior is
datermine their options,

Figure 28. Prototypical tfraveler profiles.
(Vallet et al., 2020)
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Figure 29. Workflow of the Scenario Personarrative Method (Vallet et al., 2020)
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3.3 Mental health and the environment

There are many theories on healing en-
vironments for our physical health, yet
also for our mental health. A recent
study by Engineer includes eight articles
of theories to support the connection
between design and health. Interest-
ing findings are for example the gen-
der difference in one of the arficles.
Namely the relation between green
space and cardiovascular risk fac-
tors. High green density has a positive
effect on females, but not for males.
Another research points out the rela-
tion beween open spaces and adult
renal function. (Engineer et al., 2020)

“The results reveal that a lower preva-
lence of chronic kidney disease is as-
sociated with proximity to open space
among adults in Taiwan without hyper-
tension or impaired fasting glucose.”
(Engineer et al., 2020, p.2)

The 8 articles are showing chances of
realizing healing public spaces around
the EMC, which are part of the last mile
towards the hospital and the first mile to
travel back home.

Kornelia Dimitrova created a design on
the intersection of mental health and
sustainable development for a GGZ
area. This is a good reference for the
small-scaled interventions, because of
the healing environmental values and
the integral approach. (Dimitrova, 2020)

Dimitrova discusses how it is important
for mental health to also create attrac-
five urban parks with diverse activities,
ambiances, and visitors (Dimitrova,
2020).

Relieving patients is the main focus of this
mobility research. This does not only frans-
late in mobility principles, like making sure
there is plenty of mobility choices, its reli-
ance and qualitative transits. Yet, it also
translates into creating environments that
are as relieving as possible.
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According to the book Restorative Cities,
mental health can be influenced positively
by creating restorative environments. This
means mental health, welness and quali-
ty of life is at the forefront of urbanism. The
study builds upon how places can recover
mental fatigue, depression, stress and anx-
iety. This restorative city concept is a con-
tributor in a larger framework together with
the regenerative city and the resilient city,
together confributing to mental health.
(Roe & McCay, 2021)

Two theories are elaborated to describe
the impact in a restorative experience. Ac-
cording to the ART Model by Kaplan and
Kaplan there are 4 successive stages:

1. Clearing the head
2. Recovery of directed attention
capacity
3. Process of contemplation or
‘cognitive quiet’
4. Deeper state of restauration
-Reflect on life
-Priorities
-Possibilities
-Action and goals

To achieve this restaurative environment,
natural environments have the strongest
evidence according to research by Staats.
(Roe & McCay, 2021)

In this specific research the duration of
staying/moving through the space is rath-
er short. Which could result in not reaching
all 4 stages. Yet, reaching stage 1 and 2 is
already in line with the ambitions of this re-
search. Clearing someones head and tak-
ing their afttention away from being at a
hospital, could be a solution in this research.

The second theory is the SRT by Ulrich, which
is focused on the like-dislike response based
on preferences. This immediately triggers
the body stress response (heart rate, blood
pressure and stress hormones). (Roe & Mc-
Cay, 2021)

A positive trigger in the body stress response
could lead to a more positive overall feel-
ing for patients. Not only wild nature cre-
ates a positive response on our stress levels.
There is no difference between managed
natural environments in an urban environ-



ment like greenways, green spaces, and
arboretums. This effectively copies the
characteristics of wild nature that people
find appealing, aesthetically pleasing, and
restorative. Also the short-time visits show
positive effect and even when seen from
a window the benefits are still counting. In
the book 7 principles in restorative cities are
being elaborated based on the following
framework. This happens on the city scale,
for infrastructure and mobility, and hap-
pens on the local scale for everyday life.
(Roe & McCay, 2021)

The applicability on different scales con-
nects well to the research, since this is also
being done on both of these scales. The
larger networks and the impact of the small
scale.

INCLUSIVE_ GREEN
PLAYABLE BLUE

NEIGHBOURLY

Figure 30. 7 restorative elements
(Roe & McCay, 2021)

Since one of the main problems is the
amount of stress patients experience
during their trip. Taking care of urban stress-
ors could be a way to relieve patients.
Koene elaborated on how urban stress can
be reduced through urban design (Koene,
2018). From a long list of urban stressors she
extracted the folllowing ones. These are
chosen because they are actually influen-
cable by urban design (Koene, 2018).

“Urban Environment Stressors

01. Density (Zipjet, 2017)

02. Crowding (Van den Berg, 2007; Van
Dorst, 2005; Stokols, 1972; Evans & Cohen,
1987)

03. Boring megascapes (Weintraub, 2015)
04. Garbage, graffitiand disrepair (Mont-
gomery, 2014)

05. Sharp architectural angles (Montgom-
ery, 2014)

06. Traffic (jams) (Levy-Leboyer, 1892;
Montgomery, 2014; Zipjet, 2017)

07. Parking problems (Levy-Leboyer, 1982)
08. Accessibility & availability of green
(Burton, 1990; Zipjet, 2017)

09. High-rise (Gifford, 2007)

10. Public transport (Montgomery, 2014;
Zipjet, 2017)

11. Perception of security (Zipjet, 2017;
Burton, 1990)

12. Lay-out of architecture and urban de-
sign (Burton, 1990)

Social urban stressors

16. Gender inequality (Zipjet, 2017)

17. Race inequality (Zipjet, 2017)

20. Lack of social support networks (Bur-
fon, 1990)

Stressors from urban conditions

21. Sunshine hours (Zipjet, 2017)

22. Air pollution (Zipjet, 2017; Evans & Co-
hen, 1987)

23. Noise pollution (Zipjet, 2017; Evans &
Cohen, 1987; Burton, 1990)

24. Light pollution (Zipjet, 2017)

Health stressors

31. Physical health (Zipjet, 2017)
37. Lack of exercise (Burton, 1990)”
(Koene, 2018, P.29)

On the next pages these theories are fur-
ther elaborated and images have been
created to visualize the restorative value or
stressor. In order to be able to compare the
stressors and restoratives with each other, a
survey is done along a broad peer group.
In the survey the same personas are used
as for the simulation of the mobility choice.
This means we can learn something about
the correlation of lifestyle and stress/restor-
ative influence.
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o Stressors: Urban Design Aspects

The following 8 spatial urban stressors are ap-
plicable on the Erasmus Medical Center. These
are categorized into 2 categories, namely: Ur-
ban Design Aspects and City Life.

Images of the location are edited to show the
visual difference between different stressors
and to make the survey more accessible and
clear.

1.1. Density (Zipjet, 2017) (Koene, 2018)

E———
b - | |

Figure 31, Erasmus MC (Phofographed and edited by author

1.3. High-rise (Gifford, 2007) (Koene, 2018)

Figure 33, Erasmus MC (Photfographed and edited by author
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1.2. Round architectural edges (Added for
survey comparison)

Figure 32, Erasmus MC (Photographed and edited y author

1.4. Sharp architectural angles (Montgomery,
2014) (Koene, 2018)

Figure 34, Erasmus MC (Phofographed and edited by author



o Stressors: City Life

The second category, City Life, is not spatial
like the first category. Urban Designers can
not influence these aspects directly by imple-
menting certain typlogies and visual shapes.
Yet, Urban Designers can invite people to be-
have in a certain way by the design of public

space.
2.1. Crowding (Van den Berg, 2007; Van 2.2. Garbage (not neat) (Montgomery, 2014)
Dorst, 2005; Stokols, 1972; Evans & Cohen, (Koene, 2018)

1987) (Koene, 2018)

B :
Flgure 36, Erosmus MC (Phofogrophed and edited by author

2.3. Space without added stressors (added 2.4. Traffic (jams) (Levy-Leboyer, 1892; Mont-
for survey comparison) gomery, 2014; Zipjet, 2017) (Koene, 2018)

= b T e A e e e s o
Figure 37, Erasmus MC (Photographed and edited by author




e Restoratives: program around water

A1l. The unedited version of the image below A3. Attractive planting around water p.59
without blue water (survey comparison) (Roe & McCay, 2021)

A2. High quality clean water (p.49, Roe &

McCay, 2021)

1

Figure 39, Westersingel (Baljon, 2022. edited by author

Figure 40, Westersingel (Baljon, 2022. edited by author)

A4. Crashing waves, dramatic waterfalls vs A5. Attractive seating around water (p.59)
static green scene with water (p.44, Roe & (Roe & McCay, 2021)
McCay, 2021)

Figure 42, Westersingel (Baljon, 2022. edited by author)
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e Restoratives: types of urban parks

B1. Simple urban park with a few trees and B2. Tree cover (canopy) of at least 30 per-
no green facades (Added for survey com- cent(p. 32, Roe & McCay, 2021) Street trees,
parison) pocket parks (p. 32, Roe & McCay, 2021)

»>
F|gr TPark Photographed and edited by author)
B3. Rich inbiodiversity like animal species (p. B4. Green walls (p. 37, Roe & McCay, 2021)

33, Roe & McCay, 2021)

Figre 46, Pocket k Phc_)fogrophed and edited by oufhor

Figure 45, Pockef Park (Photographed and edited by author)
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e Restoratives: sensory paving

C1. Aesthetics (symmetry, scale, proportion,
order, etc.) serve wayfinding by use of color
organization etc. (p. 87, Roe & McCay, 2021)

Figure 47, Blaak (Photographed and edited by author

C3. Cycle tracks separated from pedestrian
and vehicular traffic (p. 131, Roe & McCay,
2021)
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C2. One fully monochrome square paving
with no separated functions (added for sur-
vey comparison)

Figure 48, Blaak (Photographed and edited by author

C4. Textural variation, including nature based
structures (p. 86, Roe & McCay, 2021) C.4.
Pedestrian surface structure (p. 85, Roe &
McCay, 2021)

Figure 50, Blaak (Phofographed edited by au or)



e Restoratives: elements of facades

D1. Monochrome facade with one large
storefront (added for survey comparison)

Figure 51, Facades (Add MVRDV. 18), edited by author

D3. Varied facades (p. 87, Roe & McCay,
2021)

D2. Fine-grain storefronts (p. 87, Roe & Mc-
Cay, 2021)

I 1 -
- e :
]

Figure 52, Facades (Add MVRDV. 18), edited by author

D4. Aesthetics serve local character (p. 87,
Roe & McCay, 2021) B.4. Historic fascination,
urban environments with interesting building
facades (p. 25, Roe & McCay, 2021)
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4 Society research

What is missing in the theories of —_——————,
McCay and Koene is that the -
do e e o e quoly Urban Stressors and Restoratives
H‘y of the urban Ospec*l'S. To be Fur a Master of Science graduation project in Architecture, Urbanism and Building Sciences
. at Delft University of Technology (TU Delft), input is needed on the influence of spatial
Gble TO Compore The Theones TO principles on our mental state.

each other and research mental
h ”_h 1. 1_ . d i This is a short survey (4 minutes) with only 3 parts

ea Ospec sonrouresinda Igl 1 - We look at your personality type based on 41 anonymous questions
TCI| mOde|, SUI’Vey dCITO iS needed . 2 - We ask for your opinion on how stressful certain gituations are
The same 4 perSOI’]O”fy TypeS as 3 - We ask your opinion aboul how relaxing cerlain siluations are

drOWn from The preViOUS Theory The answers to this survey are completely anonymous. Responses to anonymous surveys
H cannot be traced back to the respondent. No personally identifiable information is recorded.
are also used in the survey. - el 1 pos
In addition, the answers arc combined with those of many others and summarized in a
report to further protect anonymity.

What is your age? *

(O <20

O 2w
O 30-39
O 10-4a9
O s0-59
() s0-69
ORLE

Which of the descriptions below fits you best? *

Conservalive, below average or average income. Traditional values are important
O (such as family, religion, honesty or modesty). New developments (other social
groups, technological developments, political changes) are received with ckepticism.

Conservalive elile, above average or average income, Preservation or extension of
O status and influence has priority. New developments are accepted if they support your
conscrvative attitude.

Hedonisl, below average or average income. Status and fun are important, that's why
O you sometimes use your savings for an expensive car/smartphone. You are interested
in new things, creative, adventurous and willing to take risks.

Muodern individualisl, above average or average income. You are inlerested in new

O developments and you are goal-oriented. You take calculated risks when success is
likely. You also make intensive use of digital media (for fun and, for example, for
effliciency and career).

You have just made a choice. How close is your choice to your real lifestyle and *
personality?

1 2 3 4 5 6 7 8 9 1

Don't connect at all O O O O O O O O O O Connect seamlessly

How relaxed are you right now? *

1 2 3 1 5 6 ) 8 9 10

Stressed O O O O O O O O O O Relaxed
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A variable is created to create a
scale and define the difference
between the 4 used personas.

How stressful would you find the situation? *

-
Y e b

o T 3 £
Situation 1 O (@) O O (@)
Situation 2 ) @) O @] O
Situation 3 O (@) @] (@) (@)
Situation 4 @) O @] O O

How relaxing would you find the situation? *

1|- nlot 2 3 4 5- \rr?-ry
relaxing relaxing
Silualion 1 O O O O O
Silualion 2 O O O O O
Siluation 3 O O O O O
Siluation 4 O O O O O
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4.1 Comparing Urban Stressors

1.1. Density (Zipjet, 2017) (Koene, 2018)

1.2. Round architectural edges (Added

for survey comgarisont

1.4. Sharp architectural angles (Mont-
gomery, 2014) (Koene, 2018)

2.1. Crowding (Van den Berg, 2007; Van
Dorst, 2005; Stokols, 1972; Evans & Co-

2.2. Garbage (not neat) (Montgomery,
2014) (Koene, 2018

2.3. Brick public space without added
stressors (added for survey comparison




How stressful would you find the situatione

5 General stress level

0

1.1. 1.2 1.3. 1.4. 2.1. 2.2. 23. 24.

Graph 3, General stress levels according to survey (Appendix 1)

5 == Conservative preserver

== Conservative elite

== Hedonistic

1.1. 1.2 1.3. 1.4. 21. 2.2. 2.3. 24.

Graph 4, Stress levels per lifestyle group according to survey (Appendix I)

5 == |\lodern/hedonist

== Conservatist

0

1.1. 1.2 1.3. 14. 2.1. 2.2. 23. 2.4.

Graph 5, Stress levels per social group according fo survey (Appendix )

Several conclusions are made
from the general results of the
research survey. Firstly, objects
far away in distance, such as
the amount and height of build-
ings at the end of a street, do
not have a significant influence
on the stress value given by sur-
vey participants. Participants
seemed to be more influenced
by what is happening in front of
them. This for example includes,
the black taxi busses. These
busses are the only stressor that
is significantly higher then the
stress value of not neatly parked
bikes, crowding or urban design
elements.
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4.2 Comparing Green and Blue Restoratives

A1l. Without blue water (comparison)
A2. High quality clean water (p.49, Roe
& McCay, 2021)

A3. Attractive planting around water
D.59 (Roe & McCay, 2021)

A4. Crashing waves, dramatic water-
fIIs (p.44, Roe & McCay, 2021)

A5. Attractive seating around water
p0.59) (Roe & McCay, 2021)

B1. Simple urban park with a few trees
and no green facades (Added for sur-
vey comparison)

B2. Tree canopy of at least 30 percent
p. 32, Roe & McCay, 2021

o

B4. Green walls (p. 37, Roe & McCay,
2021)




How relaxing would you find the situatione

5 General relaxing level

0

A1 A2 A3 A4 A5 B1 B2 B3 B4

Graph 6, General stress levels according to survey (Appendix I)

5 == Conservative preserver

== Conservative elite

4 A == Hedonistic

0

A1 A2 A3 A4 A5 B1 B2 B3 B4

Graph 7, Stress levels per lifestyle group according fo survey (Appendix )

5 == Modern/hedonist

== Conservatist

A1 A2 A3 A4 A5 B1 B2 B3 B4

Graph 8, Stress levels per social group according fo survey (Appendix )

Adding aftractive  planting
makes water significantly more
relaxing then clear water, wa-
terfalls or attractive seating. Fur-
thermore a tree canopy of at
least 30% is most beneficial for
the quality of a restorative ur-
ban park.
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4.3 Comparing Sensory Restoratives

C1. Wayfinding by use of color organi-
zation efc. (p. 87, Roe & McCay, 2021)

C2. Paving without separated functions
added for survey comparison

C3. Cycle tracks separated from other
traffic (p. 131, Roe & McCay, 2021

D1. Facade with large storefront (add-
ed for survey comparison)

D2. Fine-grain storefronts (p. 87, Roe &
McCay, 2021

D3. Varied facades (p. 87, Roe & Mc-

D4. Local character (p. 87) and historic
fascination (p. 25, Roe & McCay, 2021




How relaxing would you find the situatione

5 General relaxing level

0

C1 Cc2 C3 C4 D1 D2 D3 D4

Graph 9, General stress levels according to survey (Appendix 1)

5 == Conservative preserver
== Conservative elite

== Hedonistic

3 /_J

0

C1 C2 C3 C4 D1 D2 D3 D4

Graph 10, Stress levels per lifestyle group according to survey (Appendix |)

5 == \odern/hedonist

== Conservatist

C1 Cc2 C3 C4 D1 D2 D3 D4

Graph 11, Stress levels per social group according to survey (Appendix |)

An interesting insight is found
between different personas.
The conservative elite is show-
ing confrasting values in each
of the graphs towards the other
lifestyle groups. By concluding
their line is flat, the assumption
could be made they are used
to driving in a car a lot, which
makes nearby objects in the
public space not influence their
well being as much as it does to
other groups.
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5. Building The Digital Model For Route Calculations

There are 3 kinds of input, scenarios, personas and the environment.
This chapter will elaborate on how this input is collected.

Input network data
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5.1 Method Explanation: The Weighted Sum
Creating individual choices by persona based modeling

Now the workflow of the model is explored, the cific scenarios (Vallet et al., 2020). The following
personas are needed to be elaborated. As de- 4 principles are being used. In this research they
scribed in the theoretical chapter, personas used the following 3 theories to define their per-
have been created to react on mobility aspects. sona's reacting on mobility situations (figure 22).
Specific personas can be created to match spe- (Vallet et al., 2020)

Necessity of life

Bassic need
to be efficient

Personal Preference Disability Stress/Restorative

e Stress or restorative level

 Disability

e Lifestyle Personality

e Necessity of life

Method 1.

1°5 =

Personality Comfort for Stress and

preferences patients restorative level
Model Goal Weight
Avoid or Aftract 0.13 |
Mode is possible or not 0.18 |
Personal Preference 0.23 |
Fastest route 0.46

Table 1, Creating weights by the theory
of Brispat, P. ,2017 (edited by author)

The weighted sum method is used for this multi criteria analy-
sis. The weighted Sum Method is using more than one criteria
decision method in which there will be multi-alternatives and
we have to find the best answer based on many criteria. The
advantage of the weighted sum method is to identify a single
unique solution for implementation (Ooi et al., 2017).

Brispat recently did research on the weight people give to differ-
ent tfravel motivations (Brispat, P.,2017). Brispats’ concluded val-
ues are copied in table 1 and2 and compared to the research
data in this thesis fo define values. Both comparison methods
concluded the same values.

Method 2.
Value Value copy Multiply to make 1 New value Shortened Type of motivation Model event
Image 0.0473 0.0473 2.58535 0.122287055 0.12 |+ Stress level and restorative Avoid or attract
ibility PT system 0.074 0.074 2.58535 0.1913159 0.19  + Dissability Mode is possible or not

Travel comfort 0.0871 0.0871 2.58535 0.225183985 0.23 |- Lifestyle Personality Preference
Travel i 0

Safety 0
P i 0
Ticket price 0
Operational speed 0.1784 0.1784 2.58535 0.46122644 0.46 |+ Necessity of life Fastest route
Frequency 1.00001338 1

0.3868

Table 2, Creating weights by the theory of Brispat, P. ,2017 (edited by author)
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Before PS5 the calculations will also be writted as a mathe-
matical equation for everyone to understand.

The code on the right is elaborated at the end of the simu-
lation. This basically calculates the cost of one network seg-
ment. For example, a piece of road or subwayline between
2 points. The shortest path node in Houdini is used after to
calculate the path with the lowest total cost to the Erasmus
MC. Since the pathcost takes the path with the lowest value,
the benefit / non-benefit value will be turned around. This
means that stress is a ‘benefit’ for the height of the cost, cre-
ating a higher cost value. Restoratives are non - beneficial
for the height of the cost, keeping the cost value low.
Making the cost lower: MIN(Value)/Value

Making the cost higher: Value/MAX(Value)

Important to mention about the simulation is how the perso-
na preferences are incorporated. They do not not only have
their own code calculating the pathcost according to their
personality, they also create different perceptions in the cal-
culation for mental health.

Below is an example of a part of the code calculating the
weighted sum. This crucial fragment will be explained to
make the next pages easier to read.

( == "boom”){

In english this would translate to:

( ==1){
If the personalitytype is 1, the following statement is appli-
cable.

( == "boom”){
If there are trees adjacent to the road segment

f =2.7;
The restorative tree value is 2.7

The symbol } means that the statements are applicable until
here.

For each persona type the stress and restorative values and
the travel motivations are different. That is why in each as-
pect of the weighted sum, all personas have their own val-
ues to create different routes.

//personality lifestyle
@sum_personality =
(@min_personality/@costpersonality) * 0.23;

//basic needs
@sum_basicneed =
(@min_basic/@costbasic) * 0.46 ;

//disabilities
@sum_disability =
(@disabilitycost/@max_disability) * 0.18;

//mental

f@sum_stress =

(f@min_stress / f@stresscost) * 0.065;
f@sum_restorative =

(f@restorativecost/f@max_restorative) * 0.065;

@pathcost =

sum
(@sum_personality +
@sum_basicneed +
@sum_disability +
f@sum_stress +
f@sum_restorative);
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5.2 Persona based modeling: input model

5.2.1. Basic needs
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The Maslow pyramid is a hierarchy of
needs theoricing the psychology of hu-
man motivation based on the pursuit of
differents categories of needs. There are 5
main levels of needs from the most basic to
the most advanced according to Maslow.
(Maslow, A. H., 1943)

Physiological Needs

Safety Needs

Love and Belonging Needs

Esteem Needs

Self-Actualization Needs

(Maslow, A. H., 1943)

In recent research by Gromule et al. these
levels of needs are shown in relation to mo-
bility (Gromule et al., 2017). Safety, security

Figure 55 (Gromule et al., 2017)

A
-
A,
AR
BT

and reliability as a base, whereafter come
speed, convenience, comfort and experi-
ence (Gromule et al., 2017).

Below is the written code and the goals of
the basic needs in the model. Everything
with @ is an aspect with values that is on
the networklines. Basically like a variable
value in math. Perimeter means the length
of a roadsegment.

Goal: Choose a most efficient route based
on the shortest fime and least amount of
tfransits

f@costbasic;

if (@speed 1= 0){
f@fimecost = (@perimeter * @speed); |- 1€ sPeed.
} is not O, fime is
else { equal to length
@timecost = (@perimeter * 5); Spee'd‘ If O (it is
} a walking path)
hich means
if (@transit == 1){ length times 5.
@transitcost = 2;
}
else {
@transitcost = 1;

}

f@costbasic = sum(@timecost + @transitcost);

if (@costbasic == 0){
@costbasic = 1;

}




5.2.2. Personality Preference

A J ’
~Q’

The values used for personality preference are
creafted by a recent study which combined
theories to define persona’s reacting on mo-
bility situations. (Vallet et al., 2020)

The description texts by Vallet et Al., are trans-
lated intfo numbers from 5 to 1 describing the
likelyness a given decision is being made. The
closer a value is to 5, the less likely it is this
route will be taken.

To clarify, these are the same personalities as
researched in the survey, so the travel prefer-
ences can be connected to the stress value.

lifestyle and social characteristics

Conservative milieu of residents living in rural or low-income ur-
ban neighborhoods, traditional values are important (family, reli-
gion, honesty, modesty). Novel developments (new/other social
groups, technological developments, political changes) are met
with skepticism. People are very much based in routines and do
not like changes. They prefer to stay among themselves.

Highly influential conservative elite, wealthy and established in so-
ciety; feeling of social responsibility, but preserving or expanding
the status and influence has priority. Novel developments are ac-
cepted, if they support their conservative attitudes. Due to their
societal status, they have also the power to influence (support or
hinder) future developments.

Young modern performers and individualists, inferested in new
developments and devices, but at the same time very pragmat-
ic (goal-oriented); like everything supporting their goals and their
self-esteem; take calculated risks if success is likely. Intensive use
of digital media (for fun and for specific purposes, e.g. efficiency
and career).

Hedonistic milieu, try to make the most of limited resources. Sta-
tus and fun are important, hence savings are sometimes used for
expensive car/smartphone/body-art, even if the regular life (res-
idence, food efc.) needs to be cut down for it. Intferested in new
things and willing to take risks, creative and adventurous, there-
fore often seed for disrupting ideas.

Table 3 (Vallet et al., 2020. P8. , edited by Author)

mobility choice behavior

Mobility is a necessity; it needs to be afford-
able, safe and efficient. In rural areas, the car
is dominant; in urban areas public fransport
can be an alternative, if it is deemed safe
enough. The activity radius is quite narrow.

Mobility is a means for displaying the status.
Far-distance travelling is common for business
and leisure. Transport modes allowing (hierar-
chical) separation from other groups (exclu-
sive car, first class in frains and aircrafts) are
preferred.

Mobility is a means of getting somewhere and
is viewed pragmatically, although “new” and
frendsetting options are more interesting than
others. Services offering a notion of coolness
along with ease of use and flexibility are very
attractive (E.g. Uber).

Mobility is fun, either through the experience
provided by the means of fransport itself or by
the chance to provoke reactions from other
people (e.g. colorful or self-build longboards,
funed up cars), risky behavior is possible. Fi-
nancial limitations determine their options.
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Personality 1

Conervative Maintainer
Separate Car Calculation: Yes

if (@personality == 1¥

//CHOOSE MODE
if (@road_type == 2){ //fiets
@costmode = 5;

}

if (@road_type == 3){ //auto
@costmode = 1;

}

if (@road_type == 4){ //tfram
@costmode = 1;

}

if (@road_type == 5){ //metro
@costmode = 1;

}

//NO TRANSIT ABOVE TIME?2

if (@transit == 1){
@costtransit = 2;

}

if (@perimeter > 50){
if (@transit == 1){
@costwalk = 5;
}

else
@costwalk = 1;

Personality 2

Conservative Elite
Separate Car Calculation: Yes

if (@personality == 2){

//CHOOSE MODE
if (@road_type == 2){ //fiets
@costmode = 5;

}

if (@road_type == 3){ //auto
@costmode = 1;

}

if (@road_type == 4){ //tfram
@costmode = 5;

}

if (@road_type == 5){ //metro
@costmode = 5;

}

//NO TRANSIT ABOVE TIME?
if (@transit == 1){
@costtransit = 5;

}

if (@perimeter > 50){
if (@transit == 1){
@costwalk = 5;
}

else
@costwalk = 5;

Calculate the stress and restorative cost
@costpersonality = sum(@costmode + @costtransit + @costwalk);

if (@costpersonality == 0){
@costpersonality = 1;
} // Cost can not be 0

5.2.3. Disabilities
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For the disability input, complications of
actual EMC patients have been consid-
ered. Data Analytics provided data on
the amount and kind of dissability. These
are for the current model translated into
2 values that have impact on mobility.

Disabilities such as bad sight and wheel-
chair use are not being calculated in the
weighted sum, since it is not a motivation-
al reasoning, but a restriction on certain
transits. This means that in the procedural
model, the wheelchair and tactile pav-
ing characteristic of a transit are already
being filtered before connecting the net-
works together.

Personality 3

Modern Individualist
Separate Car Calculation: No

if (@personality == 3){

//CHOOSE MODE
if (@road_type == 2){ //fiets
@costmode = 1;

}

if (@road_type == 3){ //auto
@costmode = 5;

}

if (@road_type == 4){ //tram
@costmode = 4;

}

if (@road_type == 5){ //metro
@costmode = 4;

}

//NO TRANSIT ABOVE TIME?
if (i@transit == 1){
@costtransit = 1;

}

if (@perimeter > 50){
if (i@transit == 1){
@costwalk = 2;
}

else
@costwalk = 1;

Nauseous patient

//NAUSEOUS
@disability = 1;
i@disabilitycost;
i@nauseous;
i@speednauseous;

if (@oad_type==1 || 2 || 3)}{
@nauseous = 5;

}

if (@speed > 30){
@speednauseous = 4;

}

@disabilitycost = sum(@nau-
seous + @speednauseous);

Personality 4

Hedonistic
Separate Car Calculation: Yes

if (@personality == 4}

//CHOOSE MODE
if (@road_type == 2){ //fiets
@costmode = 1;
}
if (@road_type == 3){ //auto
@costmode = 1;
}

if (@road_type == 4){ //tram
@costmode = 5;

}

if (@road_type == 5){ //metro
@costmode = 5;

}

//NO TRANSIT ABOVE TIME?
if (i@transit == 1){
@costtransit = 1;

}

if (@perimeter > 50){
if (i@transit == 1){
@costwalk = 2;
}

else
@costwalk = 1;

Weakened Patient,
Small activity radius
//SMALL ACTIVITY RADIUS
@disability = 2;
i@disabilitycost;
i@notransit;
i@walkdistance;

if (@road_type ==1 | | 2){
i@walkdistance = 4;

}

if (@transit == 1);{
i@notransit = 5;

}

@disabilitycost = sum(@walkdis-
tance + @notransit);



5.3.4. Restoratives and siressors

L J/N

More categories here will be added and
further elaborated towards P5. The added
categories are shown in the data input envi-
ronment chapter. The values are used from
the survey research with the same person-
ality types. According fo McCay and Roe,

stressors and restoratives also work on our

AOWON—

STRESS RESTORATIVE GREEN

Urban aspects City life Water Urban park
Conservative maintainer 1.636363636 1.863636364 3.709090909 3.136363636
Conservative elite 2.21875 2.25 3.35 2.71875
Modern individualist 1.758064516 2.040322581 3.787096774 3.411290323
Hedonistic 1.909090909 2.159090909 3.527272727 3.113636364

Table 4, Research data on Stressors and Restoratives (Author)

Personality 1
Conervative Maintainer
if (@personality == 1){
if (s@type_landgebruik ==
"bebouwd gebied”){
f@stresscostl = 1.64;

if (s@type_landgebruik ==
“spoorbaanlichaam”){
f@stresscost2 = 1.64;

}

//RESTORATIVE GREEN
if (s@type_landgebruik ==
“grasland”){
f@parkcost = 3.13;

}

if (s@type_inrichtingselement
== “pboom”){
f@boomcost = 3.13;
}

if (@water == 1){
f@watercost = 3.71;
}

Personality 2
Conservative Elite
if (@personality == 2){
if (s@type_landgebruik ==
“"bebouwd gebied”){
f@stresscostl = 2.2;

if (s@type_landgebruik ==
“spoorbaanlichaam”){
f@stresscost2 = 2.2;

}

//RESTORATIVE GREEN
if (s@type_landgebruik ==
“grasland”){
f@parkcost = 2.7;

}

if (s@type_inrichtingselement
== “boom”){
f@boomcost = 2.7;

}

if (@water == 1){
f@watercost = 3.35;
}

Calculate the stress and restorative cost

f@stresscost = sum(@stresscost1 + @stresscost2);
f@restorativecost = sum(@parkcost + @boomcost+ @watercost);

if (@stresscost == 0){
@stresscost = 1;

if (@restorativecost == 0){
@restorativecost = 1;

Personality 3
Modern Individualist
if (@personality == 3){
if (s@type_landgebruik ==
“"bebouwd gebied”){
f@stresscostl = 1.76;

if (s@type_landgebruik ==
“spoorbaanlichaam”){
f@stresscost2 = 1.76;

}

//RESTORATIVE GREEN
if (s@type_landgebruik ==
“grasland”){
f@parkcost = 3.4;

}

if (s@type_inrichtingselement
== “boom”){
f@boomcost = 3.4;

}

if (@water == 1){
f@watercost = 3.79;
}

if (@road_type == 5){ //in the meftro it is not possible to perceive used restoratives and stressors

@stresscost = 1;

if (@road_type == 5){ //in the meftro it is not possible to perceive used restoratives and stressors

@restorativecost = 1;

}

//When a value is 0 it is not possible to use the weighted sum method. When trying to multiply 0 by
the weight, the model didn’t work/ make simulations anymore.

mental health when seen from a window
(Roe & McCay, 2021). Connecting tfo this, it
is important fo mention that urban stressors
and resforatives are not being perceived
from the metro and are also not being cal-
culated in the model.

Personality 4
Hedonistic

if (@personality == 4){
if (s@type_landgebruik ==
"bebouwd gebied”){
f@stresscost] = 1.91;
}
if (s@type_landgebruik ==
“spoorbaanlichaam”){
f@stresscost2 = 1.91;

}

//RESTORATIVE GREEN
if (s@type_landgebruik ==
“grasland”){
f@parkcost =3.11;
}

if (s@type_inrichtingselement
== “boom”){
f@boomcost =3.11;
}

if (@water == 1){

f@watercost = 3.53;
}
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5.3 Input Data

In the current research the survey data is made more abfract by using aver-
ages to calculate stressors and restoratives. This means the quality of the as-
pect is not being faken into account. As earlier drawn from the survey results,
a free canopy of at least 30 percent is more restorative than just a few scat-
tered trees. In a future model this can be measured by mulfiplying the length
of the roadsegment and the amount of trees adjacent to it. When there is a
cluster of at least 30 percent free canopy on a street, the canopy restorative
value should be used as shown in table 5. When there are just some frees in a
street, the free value can be used.

Persona Tree Canopy
1 3.00 3.18
2 2.50 3.13
3 3.00 3.27
4 2.23 3.87

Table 5, Survey values on tree and canopy. A canopy is more relaxing.

Fiure 56, Example séd to retrieve survey data Figure 57, Trees in a street example (Author)

B.2.

Figure 5, Exple used to retrieve survey data Figure 59, Canopee in a street example (Autho
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In figure 60, frees are shown in relation to roadseg- Other aspects that this project found evidence on and
ments. When a cluster in a certain radius is detected could be further elaborated in the weighted sum:
the canopy value is overtaking the free value.

- Neighborhood density

- Building height

- Crowding

. Tree

Road segment

SﬁuoﬂonZ'

Situation 1

Figure 60, Screenshot of Houdini (Edited by Author)
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5.3.1. Mobility Planning in Rotterdam

In the traffic circulationplan for Rotterdam probable scenario. Ideally, in the end, net-
in 2050, specific plans are described for work advice or changes will be proposed
how Rotterdams mobility network will de- on these interventions (Table 7).

velop. This is important to include in the
creation scenarios, since this is the most

Herinnchiing met verbijfsplen, meer ruimis voor fislsens en voelgangers en optimalsatie omiggends
krusspunten en sr - taging losleidende wegen

| Herinrichiing met Blaakpark, meer ruimie voor fielsers en voelgangers, 2x1-wegprofiel,

knespunten met 2 of oken van in o Marini g. geen onderdoargang Churchiliplein,

Herinrichiing en snelhaidsveriaging met maer ruimte voor fietsers en voelgangess an 2x1-wegprofiel
Maashaven oostride en Hilelaan

Snaheidsveraging

Betere oversieekbaarheid door Zx1-wegprfiel en snelheidsvertaging

Snelheidsverlaging

inpassing HOV Henegouwerdaan-Conradstraat en meer ruimis voor fistsers en voeigangers:

Meer rimie en sneiheidsveriaging voor fietsers en voelgangers door aanpassing kruispunten en wegvakken

Snathasdsveragng
Snahaidsveraging
gel om autos te op hat Kruisplein en Eendrachtsplein
Sneheidsveriaging
om aulo e fter hoogle van Delfisevaart
Jing en jal om avtoverkeer le beperken
L o jing en jal om auloverkeer le beperken ler hoogte van Van Ghanlstraal

Sneheidsverlaging en maalregel om auloverkeer te beperken ler hooge van bassischool 't Landje

| Meer vertijven. lopen en fietsen langs Nieuws Maas, Rotte, Schie

Snebheidsvertaging

P

1 uilbreiding gen

ol

Delfshaven (snelheidsveriaging)

Claes de Vrieselaan, Vierambachissiraal - 1e en 2e Middellandstraat, Beukslsdijk ol aan Mathenasserplain
(ook van Cillerssiraal), Mathenasseriaan, Schiedamsedijk, Heemraadsingel

Moord (snefheidsverlaging)

Bergweq, Bentincklaan, Walenburgerweg, Faagmolensiraal, Heer Bokelweg, Zwartjanstraat
ook esnnchiingsverkear naar coslen), Van Asrsenlaan, Rodenrijselaan

Kralingen-Crooswijk (snelheidsverlaging)

Crooswijsesiraal, Nievwe Boeremstiraal - Boeremsiraat, Linker Roliekade, Vondelweg, Warande, Pompenburg oost,
Dostreadiyk-Honngerdigk (incl. knip the Slaak)

GK van Hogendorpweg vanal kruispunt Van der Duijn van Maasdamweg (van T0 km/ naar 50 km/h)

Overschia (snelheidsverlaging)

Meijarsplain 500 extra plaatsen
Kralingsemom 500 extra plaatsen

Minder parkeren centrumgebied Alname 2.000 parkeerplaatsen
Coolsingel heringericht

GJ de Jonghweg heringenchi

Willam Buitewechstraat heringencht en 30 km/h

Posthumalaan heringericht met 2x1

Roseknoop heringericht

Bosdresl verlegd en heringericht mat 2x 1-wegprofisl

Doortrekiking A16

Blankenburgtunnel

Table 7. Verkeerscirculatieplan (Gemeente Rotterdam, 2021)



5.3.2. Traffic Model Rotterdam

There was close contact with the munic- traffic prediction model which is showing
ipality of Rotterdam to retrieve realtime intensities on roads in the whole network
valuable big data flows in the city. The of Rotterdam for 2030. These roads are
counting points (figure 61) on all main being used as a base for the entire road-
roads in Rotterdam, cars per hour, are re- network and diferences can be seen in
ceived. Yet, this data had the limitation connection of the network to the EMC

that it doesn’t have a future perspective. Campus.

This research is helped a lot by the future
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5.3.3. Landuse and Road Segments

I suidings
- Urban park
- Industry

Figure 63, Screenshot Houdini (Kadaster, 2022. Edited by Author)

Figure 64 Screenshot Houdini (Kadaster, 2022. Edited by Author)
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5.3.4. Trees and Water

Trees

Sy -

Figure 65, Screenshot Houdini (Kadaster, 2022. Edited by Author)




5.3.5. Accessible and Sensory Tram- and Bus Stops
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Figure 68, Map with wheelchair accessible tram- and bus stops






6 Calculations

6.1 Example Calculation

The tool in Houdini used for giving weight
to paths is called the pathcost. It is look-
ing at the value it costs to take a certain
path. This pathcost is inserted in the short-
est path node, which calculates the path
that costs the least. Before immediately
diving into the large mobility network of
Rotterdam, a vey simplified version of the
network and the calculation of the short-
est path is elaborated in this chapter to
understand and show the basics of this
method.

Figure 69 shows the base paths. 2 lines
connecting in the middle. In this exam-
ple only the type of transport (mode) will
be used as weight. The mode itself is not
a cost, but different disabilities and pref-
erences determine a cost based on the
mode.

This example takes a look at 2 example
personas with a different disability and
shows a single criteria analysis. In the first
case the metro is chosen as a road and
in the second case the persona chose to
fransit.

What if there are more costs on one line,
creating multiple motivations for the per-
sonase For example its urban surround-
ings. like pocketparks, trees or building-

types.
To determine the cost value based on

more than one motivation, the weighted
sum method has to be used.
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Figure 69, base poTPs (Author)
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Figure 70, shortest path 1 (Author)

i i e l

T

Figuré 71, shorfest pofh 2 (Author)

After the fests, in this chapter the route calculations
are being tested. Each persona is traveling twice from
the same location to the front square of the Erasmus
MC. First, according to the weighted sum standard and
secondly, according to mental health. The weighted
sum standard means the research is done according
to the values explained in the previous chapters. When
the method is mental health, the route is fully decided
by looking at the route with the lowest mental cost ac-
cording to the model. The values from the survey are
used as a base for the second method, creating design
requirements for the masterplan and frontsquare.



alculating Routes

6.2. Testing C

R 1.1. Settings
_ & =TT PERSONA: 1
DISSABILITY: 1
METHOD: Weighted Sum Standard

SCENARIO: 50 km/u

In this before scenario a very logic route is
taken. It is efficiént and highly restorative.
Yet, when the scenarios changed to 30
km/h, in the next simulations, the difference
between stress and restorative were less
significant.

Figure 72, Calculated Route (Author)

1.1. Setftings

PERSONA: 1
DISSABILITY: 1
METHOD: Weighted Sum Standard

30 km/u

Figure 73, Calculated Route (Author)

1.2. Setftings

PERSONA: 1

DISSABILITY: 1

METHOD: Mental Health

30 km/u

Figure 74, Calculated Route (Author)
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2.1. Settings

PERSONA: 2

DISSABILITY: 1

METHOD: Weighted Sum Standard

: .4"1 =S
e T

2.2. Settings
PERSONA: 2
DISSABILITY: 1
METHOD: Mental Health

S T
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Figure 75, Calculated Route (Author)
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Figure 76, Calculated Route (Author)
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3.1. Settings

PERSONA: 3

DISSABILITY: 1

METHOD: Weighted Sum Standard
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.
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3 Figure 77, Calculated Route (Author)
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3.2. Settings
PERSONA: 3
DISSABILITY: 1
METHOD: Mental Health

- Figure 78, Calculated Route (Author)

Z _
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6.3 Calculations Workflow

NETWORKTYPE MODE STARTPOINT ENDPOINT

0O

Car Car 3. Afrit C. P Erasmus

In model: Car network on

1. Measured data from 2020 received by the
Municipality of Rotterdam

2 SCENARIOS
2. Data forecast of 2030 received by the Mu-
nicipality of Rofterdam

1. NS Station B. Entrance Zone

+
Slow Traffic + PT 2. P+R B. Entrance Zone

In model: All networks on

The disabilities are not being calculated
in the weighted sum, since it is not a mo-
fivational reasoning, but a restriction on
certain fransits. This means that in the pro-
cedural model, the wheelchair and tac-
file paving characteristic of a fransit are
already being filtered before connecting
the networks together.

The model settings below show athedif-
ferent aspects that can be researched
separately from each other. Such as per-
sonalities and startpoints, fo create more
focused conclusions and requirements.

Model settings

NETWORK Public transport + Slow Traffic |
STARTPOINTS NS Stations | P+R |
DESTINATIONS Entrance Zone |

DISABILITY No |

PERSONALITY 112
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6.3.1. Start- and End Points

START POINTS

1. NS Station
2. P+R
3. Afrit

END POINTS

...................................

C. P Erasmus
D. Bike Parking

In total there are 9 different start to endpoint
simulations in the model. The goal is to show at
which destination a persona will arrive.

Each of the 3 startpoints and 4 endpoints shown
on the left are created as grouped points on
the network. In the shortest path calculation a
persona can choose for any of the endpoints
connected to the specific group. For example,
if a persona is programmed to travel from NS
Station to the Enfrance of EMC, it can choose
between all 7 enfrances in combination to
choosing ifs route according fo its motivations.

On the next page the start points are visualized.

#onell .
failg 7__ @ '
& (@
s T
RO
one 3

CEON
\
]
.

.

Figure 79, Start Points (Erasmus MC, 2021a, edited by Author)
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1. NS Station Start points visualized
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6.4 Final Calculations
6.4.1 Public Transport and Slow Traffic

Model settings

NETWORK Public tfransport + Slow Traffic |
STARTPOINTS NS Stations | P+R |
DESTINATIONS Entrance Zone |

DISABILITY No |

PERSONALITY 112}

Persona 3 and 4 take the same routes

Rotterdam Alexander

Rotterdam Centraal
Blaa:

Capelse Brug

Viaardingen Cenfrum

Figure 81, Calculation of routes (Author)

Model settings

NETWORK Public transport + Slow Traffic |
STARTPOINTS NS Stations | P+R |
DESTINATIONS Entrance Zone |

DISABILITY No |

PERSONALITY 112]

Persona 1 and 2 take the same routes

Rotterdam Alexander

Rotterdam Centraal
Blaa:

Capelse Brug

Viaardingen Centrum

/70 Figure 82, Calculation of routes (Author)

e Start points NS
® Start points Park & Ride
Metro
Slow Traffic
Bus
Tram
— Car



The routes differences between different personas
are shown in the rectangle boxes on figure 81 and
82. Yet, when calculating with the weighted sum
method using the 4 elaborated motivations, des-
tinations stay the same at the end of the route.
When researching what is the most restorative and
least stressful route, which is insightful for patients to
be advised on, it does show a change in entranc-
es based on persona preferences drawn from the
survey. This is further elaborated on the next pages.

The short lines connecting to the segments be-
low are also being shown and calculated in the
Weighted Sum Analysis, since they are seen and
experienced from the route. This does not count for
the meftro since aboveground restoratives are not
perceived from the metro.

Persona 1 - Conservative Maintamer A e |Derenng 2 - Conservative Elite

Amesi Eraranes 2o [Parsona 3 - Modem Individualist Al Eniness Zeniipinrsona 4 - Hedonishc

Different personalities do seem to prefer a different
part of a route every now and then according fo
the public transport + slow traffic analysis, but at
arrival it always chooses the entrance easiest to
reach.

Each arrival has a higher restorative level than
stress level on the graphs. This does not mean de
stress is balanced out now. Secondly, mentionable
is the lowest values at entrance 3 and 1 are met-
ro travelers, who have not been influenced by the
values as much.
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Graph 12. Different stress and restorative levels for personas (Appendix 2)
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Figure 83, Most used enfrances (Erasmus MC, 2021a, edited by Author)
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6.4.2 Public Transport and Slow Traffic - Mental Health

Model settings

NETWORK Public fransport + Slow Traffic | ©
STARTPOINTS NS Stations | P+R |
DESTINATIONS Entrance Zone |

DISABILITY No |

PERSONALITY |213] 4

Persona 2, 3 and 4

Rotterdam Alexande

Rotterdam Centraal

Schiedam Centrum Blaak

\floordingen Centrum

Figure 84, Calculation of routes (Author)

Model settings

NETWORK Public transport + Slow Traffic |
STARTPOINTS NS Stations | P+R |
DESTINATIONS Enfrance Zone |

DISABILITY No |

PERSONALITY 1|

Persona 1

Rotterdam Alexander

________

Rotterdam Centraal

Schiedam Centrum Blaak

Lode wegy
Capelse Brug
1

________

\}Ic;ordingen Centrum
e Start points NS
® Start points Park & Ride
. Metro
S Slow Traffic
Bus
Tram
— Car

/2

Figure 85, Calculation of routes (Author)



Like in the earlier test example, also here is the same
approach excecuted with only mental heatlh mo-
tivators. An Interesting aspect of the metro having
no restorative or stressor values in this model is that
personas choose to get out of the subway and go
for a walk for part of the road. This could also hap-
pen because it is an environment with many trees,
green and water. Persona one chooses prefers a
different stop than personas 2, 3 and 4.

Visible is how entrance 4 has a very high stressor
and restorative value compared fto the others. This
it not because the road is longer, because these
values are calculated by dividing it by the length
of the segment.

Secondly, persona 2 arrived at a different enfrance
than the other personas and even perceived a
higher stress than restorative level because of this.

Parsona 1 - Conservative Maintaner A™® B |\Dercona 2 - Conservative Elite A EwmsceZene |Darcona 3 - Modem Indmdualist A Emmss 23MDiarcona 4 - Hedomishe Amivat Enrance Zona
B Reswnwvve @ Siress B Reswnvree B Svess Bl Aeswrarve B Sress B Reswarve B Svess
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Graph 13. Different stress and restorative levels for personas

B 75-100%
: N 50-75%
25 - 50%
1 1-25%
- C1 0%
g 5150%0

4
3 9y

Figure 86, Most used entrances (Erasmus MC, 2021a, edited by Author)
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6.4.3 By Car in 2022

Model settings

NETWORK | Car
STARTPOINTS | Afrit
DESTINATIONS | Parking EMC Campus

PERSONALITY T

Persona 1 - 2022

Figure 87, Calculation of routes (Author)

Highway Exit
— Car

Model settings

NETWORK | Car
STARTPOINTS | Afrit
DESTINATIONS | Parking EMC Campus

PERSONALITY [ 3]

Persona 3 - 2022

74 Figure 88, Calculation of routes (Author)

Model settings

NETWORK | Car
STARTPOINTS | Afrit
DESTINATIONS | Parking EMC Campus

PERSONALITY | 2|

Persona 2 - 2022

Model settings

NETWORK | Car
STARTPOINTS | Afrit
DESTINATIONS | Parking EMC Campus

PERSONALITY | 4

Persona 4 - 2022




Parking 1: 80%
Parking 2: 20%
Parking 3: 0%
Parking 4: 0%

One of the issues the Eras-
mus MC is facing the fol-
lowing decades are the
mobility developments in
Rotterdam. For cars this
makes mainly a diference
in the parking garaga per-
sonas prefer. In 2022 most
of the people went to the
museum park garage and
in 2030, most of the people
went to the new entrance
on the side of Little C.

DAY

Figure 89, Most used enfrances (Erasmus MC, 2021a, edited by Author)
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Graph 14. Different stress and restorative levels for personas
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6.4.4 By Car in 2030

Model settings

NETWORK | Car
STARTPOINTS | Afrit
DESTINATIONS | Parking EMC Campus

PERSONALITY 1|

Persona 1 - 2030

Figure 90, Calculation of routes (Author)

Highway Exit
— Car

Model settings

NETWORK | Car
STARTPOINTS | Afrit
DESTINATIONS | Parking EMC Campus

PERSONALITY | 3]

Persona 3 - 2030

Model settings

NETWORK | Car
STARTPOINTS | Afrit
DESTINATIONS | Parking EMC Campus

PERSONALITY | 2|

Persona 2 - 2030

Model settings

NETWORK | Car
STARTPOINTS | Afrit
DESTINATIONS | Parking EMC Campus

PERSONALITY | 4

Persona 4 - 2030

764 Figure 91, Calculation of routes (Author)



Towards 2030 there is an increase in the use of P4
according to the model. This is in line with the EMC
developing a parking garage in this specific loca-
tion.

Visible is how drivers drive further around from the
center area ending up on this specific side of the
campus. The most used slow traffic entrance is the
main enfrance and the main used parking en-
trance is the new parking garage next to Little C.

Graph 15 leferen’r stress and res’roro’rlve levels for personas

Vi

Figure 92, Most used enfrances (Erasmus MC, 2021a, edited by Author)
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/ Design Requirements

Based on the conclusions and observations
drawn from the route calculations, in this
chapter requirements are given for the mas-
terplan. Due to the scope of the project the
requirements are preliminary, but have a
few important restrictions in order to make
them work. Therefore concept sketches are

made to show these aspects. Also, the proj-
ectis diving further into the front square in this
chapter. The front square is chosen o be fur-
ther researched in its potential, because the
patient journey research is excecuted at the
main entrance and perceived very stressful.

If certain groups perceive the environment differently than
others, design requirements can also be based on this.

/8



7.1 Tree Canopy

A room made of frees folds around the people walk-
ing over the square, for a relaxing walk towards the
hospital.

A1 A2 A3 A4 A5 B1 B2 B3 B4

== Conservative preserver
== Conservative elite

== Hedonistic

All lifestyle personality groups agree
about one thing and that is the value
of a tree canopy. A tree itself is not
the reason for creating a restorative
environment, it is the cozy canopy it
creates. There are some green spac-
es around the campus nowadays,
but is is not designed in a way that it
significantly gives a higher restorative
value. A room made of frees folds
around the people walking over the
square, for a relaxing walk towards
the hospital.

Figure 95, Possible locations for implementation (Erasmus MC, 2021a, Edited by Author) 79



7.2 Facade Aesthetics

W | e | vy e

el

Figure 97, (Picture by Aufﬁor)
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Facades B could be more beneficial for
people arriving by car, since they are not
approaching the building by foot. Facade
A could be more beneficial for people ar-
riving by public tfransport and approaching
the campus by foot.

\

c1 c2 c3 c4 D1 D2 D3 D4

== Conservative preserver
== Conservative elite

== Hedonistic

The conclusions from the route
simulation on the scale of Rot-
terdam also concludes which
fravelers arrive at which side
of the campus based on their
preferences. When looking at
what is known so far (the con-
servative elite arriving at park-
ing garages) facades B could
be more beneficial for people
arriving by car, since they are
not approaching the building
by foot. Facade A could be
more beneficial for people ar-
riving by public transport and
approaching the campus by
foot.

80 Figure 98, Possible locations for implementation (Erasmus MC, 2021a, Edited By Author)



7.3 Atftractive Water

- Adding attractive planting makes wa-
ter more relaxing then clear water, wa-
terfalls or attractive seating

—_

/)]

A1 A2 A3 A4 A5 B1 B2 B3 B4

== Conservative preserver
== Conservative elite

== Hedonistic

Figure 101, Possible locations for implementation (Erasmus MC, 2021a, Edited By Author) 81



/.4 Design Requirements Summarized

Important for designers of the area is to
know that adding all restoratives, does not
mean it will work on peoples mental heat-
Ih. It needs attention and the quality is most
important.

On this page a suggestion of different
themes is being made.

The green canopee forests are placed at
the most stressful arrivals due to the mod-
el research. For the canopee forest it is im-
portant minimum 30% of the square is a roof
made of frees places together. Other veg-
etation at eye height should not be added
to ensure visibility towards important points
such as the entrance. Here also a sightline
towards the enfrance should stay clear from
frees.

The green canopee wall is a wall of trees i
to create a border between the road and i Extra Car
the public space. Again, also here no other | Capacity
eye height vegetation should be added to Yowards 2030
avoid unsafety in the evening. The patient : Easy Bike For
journey research has pointed out people L amali B . Capacity
feel unsafe at night when leaving the EMC 2
Campus. Eyes from the road on the public
space are needed for a social secure feel-

ing. ]

2 Relaxing
The relaxing water areas are a space to sit Water
and relax next to nature looking water. The

quality of the seats should be ergonom-
ic and wood to create a warm ambience
with high quality seating. Around the water
colorful planting needs to be embedded to
make the water area visually attractive.]

- Make bikestalling inviting and easy to enter
to avoid crowded not neat parked bike in
front of the entrance.

- Monochrome facades could be beneficial
at entrances of parking garages to create a
clear view from far.

-Fine grain facade to benefit slow traffic

Small grain facade

Monochrome facade
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Figure 102, Summary of Design Requirements (Erasmus MC, 2021a, Edited By Author)
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/.5 Z7oom in: Main Entrance Current Situation

Stressors and restoratives are analyzed on the mainsquare to research its potential.

g

Figure 103 , Zoning of stress and restoratives current situation (Author)
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Urban Stressors

Urban Design Aspects

1.1. Density

1.2. Round architectural edges
1.3. High-rise

1.4. Sharp architectural angles

City Life

2.1. Crowding

2.2. Garbage (not neat parked bikes)
2.3. Brick public space

2.4. Traffic

Very Stressful

Not Stressful

Restoratives

Water

A1l. Without blue water (comparison)
A2. High quality clean water

A3. Attractive planting around water
A4. Dramatic waterfalls

A5. Attractive seating around water

Green

B1. Urban park with a few trees

B2. Tree canopy of at least 30 percent
B3. Rich biodiversity like animal species
B4. Green walls

Sensory Paving (category by author)
C1. Wayfinding by color organization
C2. Paving without separated functions
C3. Cycle tracks separated (functions)
C4. Textural variation, surface structure

Elements of Facades (category by author)
D1. Facade with large storefront

D2. Fine-grain storefronts

D3. Varied facades

D4. Local character, historic fascination

. Very Relaxing

Not Relaxing
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/.5.1 Improved Zoning

The following stressors are limiting improvement:
- The ambulance lane going straight through public
space

- Taxi buses that need a space in front of the en-
france. These should have their own space and not

be in a shared space with pedestrians.

Restoratives

Water

A1l. Without blue water (comparison)
A2. High quality clean water

A3. Attractive planting around water
A4. Dramatic waterfalls

A5. Attractive seating around water

Green

B1. Urban park with a few trees

B2. Tree canopy of at least 30 percent
B3. Rich biodiversity like animal species
B4. Green walls

Sensory Paving (category by author)
C1. Wayfinding by color organization
C2. Paving without separated functions
C3. Cycle tracks separated (functions)
C4. Textural variation, surface structure

Elements of Facades (category by author)
D1. Facade with large storefront
D2. Fine-grain storefronts

D3. Varied facades
D4. Local character, historic fascination

Very Relaxing

Not Relaxing
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Urlbban Stressors

Urban Design Aspects

1.1. Density

1.2. Round architectural edges
1.3. High-rise

1.4. Sharp architectural angles

City Life

2.1. Crowding

2.2. Garbage (not neat parked bikes)
2.3. Brick public space

2.4. Traffic

Very Stressful

Not Stressful
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8. Conclusion

The position of this research functions as
a bridgebuilder between designers and
computer based modeling. When look-
ing back at the research question: which
mobility scenarios are possible and suit-
able for an inclusive accessibility the fu-
ture EMC Campus, and how can spatial
interventions relieve stress on the last mile
and arrivale It can be concluded that
driving by car gives the least chance
on a restorative or stressful experience
based on this research. Walking in be-
tween the station and the framstop can
bring more stress than the whole cardrive
from the highway exit towards the cam-
pus by car. Therefore, it is important how
urban stressors and restoratives are not
only abstractly researched on the large
network scale, yet also, concretely ap-
plied on the microscale. This is the bridge
this research tried to built. Besides mobili-
ty scenarios, inclusivity and accesibility is
also an important part of this research.
Accesibility is added as a restriction
on fransits, when a transit is not wheel-
chair accesible or doesnt have tactile
pavement for the visually impaired it
has been removed from the network.
Yet, Rotterdam is developed in such an
advanced way that doing this did not
change any final results. Furthermore,
besides accesibility, inclusivity has been
implemented by discussing different per-
sonality traits and lifestyles in motivating
routes. Finally, which mobility scenarios
are possible is purely based on the ac-
tions of the municipality of Rotterdam.
When changing the data to the 2030
traffic plan, immediately other parking
locations around the campus became
more popular in the research model. In
future research by using more individual
data on personas, more specific answers
can be given on who arrives at which
entrance to optimize arrival it in the most
restorative way possible.
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8.1 Limitations

Due to its complexity and the short time
frame for this project, there are a few
limations to be considered in further re-
search. These aspects are present in this
project as well, but in an abstract man-
ner. By making the following aspects
more concrete, the research results can
be more refined.

Model limitations

1. The weighted sum method does not
take coincidences in account and
mathematically calculates the sum of
the entire route. This means, a persona is
already looking at the stresslevel of arriv-
al, when leaving from home. Familiarity
of the route is needed to achieve this re-
sult. Yet, looking at the fact many peo-
ple unfortunately do not visit the Erasmus
Medical Center only once, this does not
make the conclusion less valuable.

To solve this, it is possible to add anoth-
er layer to the model research and con-
nect the simulation method as discussed
earlier to create a situation where not
only the whole route has a motivation,
but also the smaller decisions on a junc-
tion along the way. Aspects to imple-
ment here are for example events like a
crossing child. Also, spontaneous stress-
ors like crowding or a restorative such as
choosing a sunny street above a shad-
ow street, could be implemented in such
a method. In the current model it means

2. The current model is not a traffic mod-
el and only uses the data of a traffic
model. This means waiting time, delays,
at a trafficlight for example is not taken
into account in a literal sence. It is only
calculated in the capacity data that is
used, which is part of the motivation in
the Weighted Sum Method. The impact
of changing this to a more direct ap-
proach would be an elaboration of the
event in a simulation method as men-
tioned in limitation 1.



3. The interweaving between 2 models
and the impact on the results at the low
scale level (the EMC Campus) and the
fransport model is not a common prac-
tice yet. Firstly, Houdini itself is a limitation
in the sense that it is not naturally made
for this purpose. Houdini is used to make
the tool to do this research with, which
needs a lot of coding. The 2 languages
of design and the digital model could
be interweaved much further with a pro-
rgram supporting such research. The in-
terweaving between the digital model
and the design requirements model re-
quires more innovations in other to form
a solid base for an urban design.

Input limitations

4. Persona groups, this research cat-
egorized personas info only 4 groups,
but according to the Sinus Praxis theory
there are more than 12 personagroups.
(Barth et al., 2017). When adding more
detail the current conclusions would not
change, but more conclusions can be
added.

In future research the most ideal situa-
tion would be to not work with personas,
but with solely a hybrid field of human
characteristics. All individual wishes can
be taken info account to show a richer
relation between people characteris-
tics and mobility motivation or mental
health.

5. The persona demographics datais not
retrieved from the Erasmus MC. In the cur-
rent research it is a limitation how these
are generic numbers. This is because
of the possibility of familiarity. Where
someone lives also has something to do
someting with the stress level. From geo-
demographic data it can be retrieved
where and how that person experiences
the environment.

8.2 General Value

This method can also be applied for oth-
er healthcare institutions. For Example,
the |kazia Hospital in Rofterdam. The
larger its urban scale, the more sufficient
it will work. The scale of the Erasmus MC
Campus is a good comparison. The lka-
zia hospitalin Rotterdam would also work
for this method because of two reasons.
It is approachable from different direc-
tions and there is more than one build-
ing. Another aspect to take info account
when applying this method on another
location is the amount of entrances to
the campus space.
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8.3 Reflection

The graduation project focuses on im-
proving the quality of last mile reach-
ability and arrival, by assessing societies
opinion on urban stress and restoratives,
and digitally researching scenarios by
the use of personas.

Relation to Urbanism, City of The Future
and MSc AUBS

The relation between the master track
Urbanism and the thesis is the evaluation
of spatial interventions influencing route
preferences of people. Whereafter, the
relation to Urbanism mostly translates
into a few urban and architectural de-
sign requirements. These are concluded
for the masterplan based on the sum
of urban stressors and restorative data
during the last mile of fraveling towards
the Erasmus MC Campus. The mulfidis-
ciplinary approach in the City of The
Future studio, gave the opportunity to
explore other ways of researching data
and the movement from a to b in cities
than used usually in Urbanism. Also, the
discussions with architecture students
about the masterplan requirements and
influences of stress based on architectur-
al elements are insightful. Furthermore,
the relation between researching the
reachability of the future Erasmus MC
Campus and the City of the future studio
is that there were many discussions, sem-
inars, and workshops based on thinking
about what the city looks like in the up-
coming decades. Lastly, related to the
entfire master program MSc AUBS, this
project is related in a way to geomatics
and architecture as well. The link with
geomatics can be made by the use and
building of a digital model as a main re-
search tool. The link with architecture is
mostly the scale of the small-scaled spa-
tial requirements.

Relevance

The book, restorative cities by Roe and
McCay and the thesis of Marike Koene
about Urban Stressors are the base of the

20

theoretical framework. Their research is
being summarized into a survey to rate
the theories and collect and compare
them on the same scale. Future research
on mental health in cities can use the
preliminary results of stress and restor-
afive values from different elements in
the city as a base from my survey. Sec-
ondly, the method of creating a system
where digital health care personas are
making choices in a digital model can
be used as a base or a lesson for future
similar research. Mainly the reflection on
the simulations in the model saves time
for future research to not struggle with
the same discussions. Furthermore, new
insights on restorative and stresscosts
while moving through a city can assist
and inspire designers making decisions
to improve general mental health.

The graduation plan and proces

The first approach of my graduation plan
was the use of a digital parametric mod-
el of the mobility network in Rotterdam
in Houdini. This approach worked out to
find the needed conclusions. | have had
doubts along the process, since | had to
built an entire traffic model, which is ex-
tremely complicated. Yet, first defining
routes by a general traffic model and
then afterwards adding values, would
not meet the conclusions that makes this
project special. Interesting is how with a
selfbuilt model the preferred route and
mode of fransport can be predicted by
connecting the preferences of perso-
nas. To connect the preference of spe-
cific personas to the choice of the route,
this traffic model had to be built espe-
cially for the project. This finally worked
out well, there are just a view points of
discussion. With a weighted sum model
it is being checked which route has the
best value. Yet, with a weighted sum it
only looks at the cost of the entire road.
Given as feedback by mentors previous-
ly also, it would be of great value for my
project to combine a simulation meth-



od with microscale decisions (like left or
right on a junction). By doing this we can
also predict the random decisions peo-
ple might make. For example when the
sun is shining in the one street and not
in the other street, they might choose
for the sunny street. Besides defining the
route in the model, a second approach
of my graduation plan was that the
model can be used as a tool to test the
suitability of a specific route. The suitabil-
ity in my project has turned out not to
be tested, but to define the route itself.
The third approach was to test routes by
using personas. While, in the final model
the personas decide the route, instead
of test it. These traveling personas are
being created especially for the EMC by
using Data from the data analytics de-
partment of the EMC and the support of
general theories. During my project this

developed into a field of personas and
preferences by calculating all their dif-
ferent motivations with a Weighted Sum
Model. Something that was not in the
graduationplan, but is now making the
story more complete, are the urban re-
quirements for the masterplan based
on the sum of calculations on urban
stressors and restorative data. In terms of
planning | have underestimated the un-
predictability of creating a working simu-
lating model with personas. At the begin-
ning was assumed the research would
include doing simulations and creating
interventions. Yet, actually the building
of the model has been the main part of
research so far and a very complex one.
Since | would like to go further with com-
putational design after my graduation, it
is highly insightful to have experience this
project. With such a model you have to
accept thatitis never perfect or finished,
it is an ongoing part of the project that
should be growing together with the de-
sign requirements and conclusions on
chosenroutes until the final presentation.
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Appendix |. Survey Results

98

1.1. 1.2

Timestamp Wat is je leeftijd? Welk van de onderstaande omschrijvingen past het meest bij jou? Zojuist heb je een keuze ( Hoe ontspannen ben je o| Hoe stressvol zou je de si Hoe stressv
4/30/2022 11:43:15 20 - 29 Conservatieve behouder, onder modaal of modaal inkomen. Traditionele waarden zijn belang 8 9 2
4/30/2022 11:53:28 30 - 39 Conservatieve behouder, onder modaal of modaal inkomen. Traditionele waarden zijn belang 8 9 1
4/30/2022 12:15:36 50 - 59 Conservatieve behouder, onder modaal of modaal inkomen. Traditionele waarden zijn belang 4 7 1
4/30/2022 12:52:38 20 - 29 Conservatieve behouder, onder modaal of modaal inkomen. Traditionele waarden zijn belang 7 6 1
4/30/2022 16:20:57 60 - 69 Conservatieve behouder, onder modaal of modaal inkomen. Traditionele waarden zijn belang 8 9 2
4/30/2022 21:17:15 20 - 29 Conservatieve behouder, onder modaal of modaal inkomen. Traditionele waarden zijn belang 5 10 1
4/30/2022 21:39:26 20 - 29 Conservatieve behouder, onder modaal of modaal inkomen. Traditionele waarden zijn belang 8 8 1
5/1/2022 10:23:18 50 - 59 Conservatieve behouder, onder modaal of modaal inkomen. Traditionele waarden zijn belang 6 8 2
5/1/2022 10:49:10 50 - 59 Conservatieve behouder, onder modaal of modaal inkomen. Traditionele waarden zijn belang 6 5 2
4/30/2022 15:52:52 20 - 29 Conservatieve behouder, onder modaal of modaal inkomen. Traditionele waarden zijn belang 7 10 4
5/2/2022 15:21:31 30 - 39 Conservatieve behouder, onder modaal of modaal inkomen. Traditionele waarden zijn belang 4 7 1
6.454545455 8 1.636363636
4/30/2022 12:18:57 30 - 39 Conservatieve elite, boven modaal of modaal inkomen. Behoud of uitbreiding van status en i 7 6 1
4/30/2022 18:24:13 30 -39 Conservatieve elite, boven modaal of modaal inkomen. Behoud of uitbreiding van status en i 5 8 1
4/30/2022 19:28:33 70 > Conservatieve elite, boven modaal of modaal inkomen. Behoud of uitbreiding van status en i 6 9 1
4/30/2022 20:32:31 60 - 69 Conservatieve elite, boven modaal of modaal inkomen. Behoud of uitbreiding van status en i 4 8 5
4/30/2022 20:37:59 60 - 69 Conservatieve elite, boven modaal of modaal inkomen. Behoud of uitbreiding van status en i 7 8 3
4/30/2022 20:50:00 60 - 69 Conservatieve elite, boven modaal of modaal inkomen. Behoud of uitbreiding van status en i 7 8 3
5/1/2022 20:05:13 30 - 39 Conservatieve elite, boven modaal of modaal inkomen. Behoud of uitbreiding van status en i 7 9 2
5/1/2022 20:56:23 60 - 69 Conservatieve elite, boven modaal of modaal inkomen. Behoud of uitbreiding van status en i 6 8 1
6.125 8 2125
4/29/2022 16:10:40 20 - 29 Levensgenieter, onder modaal of modaal inkomen. Status en plezier zijn belangrijk, daarom 4 6 1
4/29/2022 17:28:35 30 - 39 Levensgenieter, onder modaal of modaal inkomen. Status en plezier zijn belangrijk, daarom 8 7 2
4/30/2022 11:39:33 20 - 29 Levensgenieter, onder modaal of modaal inkomen. Status en plezier zijn belangrijk, daarom 5 5 1
4/30/2022 13:11:32 60 - 69 Levensgenieter, onder modaal of modaal inkomen. Status en plezier zijn belangrijk, daarom 5 8 4
4/30/2022 16:51:43 20 - 29 Levensgenieter, onder modaal of modaal inkomen. Status en plezier zijn belangrijk, daarom ¢ 6 8 2
4/30/2022 16:55:49 20 - 29 Levensgenieter, onder modaal of modaal inkomen. Status en plezier zijn belangrijk, daarom ¢ 7 6 1
4/30/2022 21:33:10 40 - 49 Levensgenieter, onder modaal of modaal inkomen. Status en plezier zijn belangrijk, daarom ¢ 8 9 1
4/30/2022 23:49:48 40 - 49 Levensgenieter, onder modaal of modaal inkomen. Status en plezier zijn belangrijk, daarom ¢ 7 7 2
5/1/2022 15:03:42 40 - 49 Levensgenieter, onder modaal of modaal inkomen. Status en plezier zijn belangrijk, daarom 6 8 3
5/1/2022 16:03:01 20 - 29 Levensgenieter, onder modaal of modaal inkomen. Status en plezier zijn belangrijk, daarom 6 7 2
5/1/2022 13:28:26 20 - 29 Levensgenieter, onder modaal of modaal inkomen. Status en plezier zijn belangrijk, daarom 7 8 3
6.272727273 7.181818182 2
4/29/2022 17:47:49 20 - 29 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 8 1
4/29/2022 17:49:53 20 - 29 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 8 2
4/29/2022 17:55:35 20 - 29 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 5 1
4/29/2022 18:15:05 20 - 29 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 6 7 4
4/29/2022 22:27:42 60 - 69 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 8 9 1
4/29/2022 22:36:38 20 - 29 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 8 6 2
4/29/2022 22:36:42 20 - 29 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 8 6 2
4/29/2022 22:39:52 50 - 59 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 8 8 1
4/30/2022 9:12:35 50 - 59 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 8 1
4/30/2022 11:02:59 50 - 59 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 3 4 3
4/30/2022 11:06:50 60 - 69 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 8 1
4/30/2022 11:14:04 60 - 69 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 5 10 1
4/30/2022 11:28:01 60 - 69 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 9 10 1
4/30/2022 11:28:34 50 - 59 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 10 1
4/30/2022 12:12:22 40-49 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 8 5 1
4/30/2022 12:37:45 50 - 59 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 8 8 3
4/30/2022 13:33:36 30 - 39 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 8 2
4/30/2022 18:54:46 60 - 69 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 9 2
4/30/2022 20:18:15 20 - 29 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 8 7 1
4/30/2022 21:14:00 40 - 49 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 8 3
4/30/2022 22:45:35 50 - 59 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 8 3
5/1/2022 0:05:51 20 - 29 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 7 1
5/1/2022 8:54:45 30 - 39 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 6 8 1
5/1/2022 12:29:25 40 - 49 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 4 8 1
5/1/2022 14:01:34 20 - 29 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 8 7 1
5/1/2022 16:07:22 < 20 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 7 1
5/1/2022 17:16:33 40 - 49 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 6 3
5/1/2022 18:04:47 20 - 29 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 8 7 3
4/30/2022 22:28:59 20 - 29 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 9 5 1
5/2/2022 10:47:26 30 - 39 Moderne individualist, boven modaal of modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 8 7 2
4/29/2022 15:59:00 20 - 29 Moderne individualist, modaal of boven modaal inkomen. Je bent geinteresseerd in nieuwe ¢ 7 7 3
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Appendix Il. Model calculation results

No disability, Weighted Sum Method

Entrance (same) Perimeter Persona 1 Perimeter Persona 2
Rotterdam Centraal > EMC Campus 5 4326 87 58 4326 81 61
Blaak > EMC Campus 5 9865 56 37 9865 53 42
Schiedam Centrum > EMC Campus 1 11395 30 28 11395 29 31
Rotterdam Alexander > EMC Campus 5 19102 282 174 19102 261 191
P+R Slinge > EMC Campus 4 8663 271 165 8663 248 183
P+R Capelsebrug > EMC Campus 7 13432 169 91 13432 156 99
P+R Schiedam > EMC Campus 1 11395 30 28 11395 29 31
P+R Vlaardingen > EMC Campus 1 24106 274 213 23592 249 229
Restorative  Stress Restorative  Stress
Low activity radius on, Weighted Sum Method
Entrance (same) Perimeter Persona 1 Perimeter Persona 2
Rotterdam Centraal > EMC Campus 5 4326 87 58 4326 81 61
Blaak > EMC Campus 5 9865 56 37 9865 53 42
Schiedam Centrum > EMC Campus 1 11395 30 28 11395 29 31
Rotterdam Alexander > EMC Campus 3 18168 272 158 18168 250 171
P+R Slinge > EMC Campus 2 9294 277 165 8661 252 189
P+R Capelsebrug > EMC Campus 7 13432 169 91 13432 156 99
P+R Schiedam > EMC Campus 1 11395 30 28 11395 29 31
P+R Vlaardingen > EMC Campus 1 23592 265 206 23592 249 229
Restorative  Stress Restorative  Stress
No disability, 100% Mental Health Motivated
Persona 2 gaat ineens vanuit Slinge naar entree 4 Entrance Perimeter Persona 1 Entree Perimeter Persona 2
Rotterdam Centraal > EMC Campus 5 4147 77 58 5 4147 73
Blaak > EMC Campus 5 9572 47 37 5 9572 44
Schiedam Centrum > EMC Campus 3 11395 30 28 2 11395 29
Rotterdam Alexander > EMC Campus 5 18904 257 157 5 19096 207
P+R Slinge > EMC Campus 4 8947 240 164 4 8947 222
P+R Capelsebrug > EMC Campus 5 13138 159 91 5 13138 147
P+R Schiedam > EMC Campus 1 11395 30 28 1 11395 29
P+R Vlaardingen > EMC Campus 1 24046 269 214 1 24046 254
Restorative  Stress Restoratfive .
Car, no disabilities, 2020
Destination Perimeter Persona 1 Entree Perimeter Persona 2
Exit 1 > EMC Parkings P1 - New 9660 97 72|P1 - New 9386 95
Exit 2 > EMC Parkings P2 - Museumpark 7477 71 54| P2 - Museumpar 7477 68
Exit 3 > EMC Parkings P2 - Museumpark 8494 103 71|P2 - Museumpar 8494 96
Exit 4 > EMC Parkings P2 - Museumpark 11353 140 83| P2 - Museumpar 11353 130
Exit 5 > EMC Parkings P1 - New 10327 68 47 [P1 - New 10327 63
Restorative  Stress Restorative
Car, no dissabilities, 2030
Destination Perimeter Persona 1 Entree Perimeter Persona 2
Exit 1 > EMC Parkings P1 - New 9386 101 77|P1 - New 9386 95
Exit 2 > EMC Parkings P1 - New 7056 82 51|P1 - New 7056 76
Exit 3 > EMC Parkings P1 - New 9935 98 67 |P1 - New 9935 91
Exit 4 > EMC Parkings P2 - Museumpark 11353 140 83| P2 - Museumpar 13302 144
Exit 5 > EMC Parkings P1 - New 12821 94 63|P1 - New 12821 88
Restorative  Stress Restoratfive .



Perimeter Persona 3 Perimeter Persona 4
4326 89 59 4326 86 59
9865 58 38 9865 55 39
11395 30 28 11395 30 30
19215 298 166 19102 278 182
8948 247 164 8948 235 170
13432 174 92 13432 165 95
11395 30 29 11395 30 30
21468 216 157 21468 207 161
Restorative  Stress Restorative  Stress
Perimeter Persona 3 Perimeter Persona 4
4326 89 58 4326 86 59
9865 58 38 9865 55 39
11395 30 29 11395 30 29
19071 296 179 19071 282 183
8661 287 173 8661 272 178
13432 174 92 13432 165 95
11395 30 29 11395 30 30
23592 274 211 23592 263 217
Restorative  Stress Restoratfive  Stress
Perimeter Persona 3 Perimeter Persona 4
63 4147 79 59 4147 76 60
42 9572 48 38 9572 46 39
31 11395 30 29 11395 30 30
162 19096 230 148 19096 219 153
186 8947 250 169 8947 238 175
99 13138 164 92 13138 156 94
31 11395 30 29 11395 30 30
239 24046 278 219 24046 267 225
Stress Restorative  Stress Restorative  Stress
Entree Perimeter Persona 3 Entree Perimeter Persona 4
84 |P1 - New 9660 100 73|P1 - New 9660 96 74
60|P2 - Museumpar! 7477 74 55|P2 - Museumpar 7477 71 57
77|P2 - Museumpar! 8494 107 72|P2 - Museumpar 8494 102 74
87 | P2 - Museumpar! 11353 146 85| P2 - Museumpar 11353 139 85
50|P1 - New 10327 71 48 (P1 - New 10327 68 45
Stress Restorative  Stress Restorative  Stress
Entree Perimeter Persona 3 Entree Perimeter Persona 4
85|P1 - New 9386 104 79|P1 - New 9386 100 81
54 |P1 - New 7056 85 51|P1 - New 7056 81 52
72|P1 - New 9584 110 70|P1 - New 9935 97 69
110|P2 - Museumpar! 13302 160 103|P2 - Museumpar 11353 139 85
66 |P1 - New 12821 98 64 |P1 - New 10327 68 49
Stress Restorative  Stress Restorative  Stress
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