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1. Why do we need Integrated Urban Models?
2. What are they and why are they different?
3. How have they been validated?

4. How have they been used?



1. Why do we need Integrated Urban Models?
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Daily activity, outcomes and impacts

Young couples 'trapped in car
dependency’

By Roger Harrabin
BBC environment analyst

© 24 October 2018 f © ¥ [ < shae

TRANSPORT FOR NEW HOMES

The scramble to build new homes is producing communities where cars are the only form of transport

It must be miserable: you’ve saved for a newly-built home past the town’s
ring-road, but now you're trapped too often in a metal box with wheels.
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Associations between active commuting, body fat, and
body mass index: population based, cross sectional
study in the United Kingdom

XS open Access

Ellen Fiint research fellow', Steven Cummins professor of population health, Amanda Sacker

professor of lifecourse studies”

London Tropical Medcine, Lon ucESAC
London, London WC1E 68T, UK : 4 i R 2
Abstract Introduction

Objective To determine  promotin of active modes of Favel 5 an

tfoctve siratogy for Gbesty pravention by assessing whethar acve

‘commuting (walking or cycleng for al or part of the journay 1o work| i
y associaled wih abjectively assessed biokogical markers

of obesty.

Design Cross secional study of data from the wave 2 Heath

Assessment subsample of Understanding Socety. the UK Housshold

publc ranpor, and actve ¥ansport
Participants The ansiyti sarmgies (7534 for body mass index (BM)
analysia, 7424 for percentage body fat analysis) were drawn rom the
Toprosentative subeample of wave 2 respondents of UKHLS who.
Drovided hesth sssessment deta (w15 777),

percontags body fat (measured by elecrica impedance).

hal, compared wih using private ranspor, commng by puble or

of fomer BMIfor both men and women. i fuly adjusted modes, men
who commued via puble o acte modes had B scores 110 (25%
C10.5310 1.67) and D97 (0.40 10 1.55) points ower, respectively, than

The beneficial effects of physical activity on obesity and related
health outcomes are generally well understood. In high snd
middle income countries however, lifestyles ave become
increasingly sedentary, and physical inactivity has become the
fourth leading risk factor for premature mortalty.” Declining
sates of functional active travel have contributed to this
population-level decrease in physical activity, and ecological

with grester declines in active travel.'*
ock has been strongly recommended by
o Health and Care Excellence

st
(NICE) as a feasible w corporating greatet levels of
physical activity into daily life.* Data from the 2011 census
show that in England and Wales 23.7 million individuals
regularly commute (o 3 workplace—more than half of the 41.1
of working age covered by the census With 67%
ivate motorised transpoet is by far the most
ing mode reported. followed by public
alking (11%). and cycling (3%)." Policies
 population-level modal shift to more active
modes of work commuting therefore present major opportuaities
vement

for public health ir

mose transpor ke or
aciive modes had BM| scores 0.72 (0.0 % 1.37) 4nd 0,87 (0.36 10 0.87)
‘poits lower, respectvely, than those using private transport. Resuts

ly suggest that use of modes

wranslates into higher levels of overallindividual physical
activity.’ A receat UK study provided 103 commuters with
for seven days and found that total weekday

significance.
and directon of socts

Conchusions Men and women who commased 1o worh by acte s
lower

body fa than helr counterparts who used privase transport. Theso
‘asscciations wers ol stenualed by acjusiment Jor 8 rarges of
ypothesised cordounding factors

‘Cormespondence to: E Fint elen Sntgishtm ac k.

o el s Sam P s

physical activity was 45% higher in panicipants who walked
10 woek compared with those who commuted by car, while no
differences in sedentary activity o weekend physical activity
were observed between the two groups.” However, the definition
of “active commuting” should po be limited to walking and
cycling. Previous research has suggested that travelling by public

e

The Social Cost of Automobility,
Cycling and Walking in the European
Union

Stefan Gossling, AndyChoi, Kaely Dekker,
Daniel Metzler

Research in the EU* shows that the car
represents a cost to society, on average of
€0.11/pkm

Cycling and walking incur external
benefits, at €0.18/pkm and €0.37/pkm,
respectively

External cost of automobility (within the
EU) is about €500 billion per year, while
cy-cling and walking represent benefits of
€24 billion and €66 billion
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Health outcomes and complexity

Foresight
Obesity System Map
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RTPI

Royal Town Planning Institute

y —

THE LOCATION OF
DEVELOPMENT

Analysis of the location and
accessibility of approved
residential development in
Enaland

Registered charity number: 262865
rtpi.org.uk Scottish registered charity number: SC 037841

We can’t guarantee positive outcomes but we can make

them possible (if we design places properly). S Svnt
pace Syntax



Built environment data to understand outcomes

A built
environment
makes decisions
possible or
impossible...

...services can ...these create ...daily behaviours ...which have long ...and society
mitigate this perceptions, and activities... term impacts on
environment, but which influence... the individual...

operate within its
constraints (as well
as creating their

own)... 5
The Social Cost of Automobility,
nesearc | | £l ean Union
study in -|he United Kingdom 1

EER oren access

Research in the EU* shows that

the car represents a cost to society,
on average of €0.11/pkm

Cycling and walking incur external
benefits, at €0.18/pkm and
€0.37/pkm, respectively

External cost of automobility (within
the EU) is about €500 billion per

year, while cy-cling and walking

represent benefits of €24 billion and
€66 billion.
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Built environment data to understand outcomes

Variables
(Systems that can be altered)

Built environment + Transport services +

Perception

Result

Behaviour and activity

C

RESEARCH

A i acti ing, body fat, and
body mass index: based, cross
the United Kingdom

The Social Cost of Automobility,
Cycling and Walking in the

European Union
Stefan Gossling, AndyChoi, Kaely
Dekker, Daniel Metzler

Research in the EU* shows that
the car represents a cost to society,
on average of €0.11/pkm

Cycling and walking incur external
benefits, at €0.18/pkm and
€0.37/pkm, respectively

External cost of automobility (within
the EU) is about €500 billion per
year, while cy-cling and walking
represent benefits of €24 billion and
€66 billion.
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Built environment data to understand outcomes

Variables Result: What happens where and when?
(Systems that can be altered)

Behaviour and activity

Built environment + Transport services + Perception

®
Rt The Social Cost of Automobility,
e Cycling and Walking in the
European Union
n - i T B A Stefan Gossling, AndyChoi, Kaely
body mass index: based, cross ) Dekker' Daniel Metzler

study in the United Kingdom
XS oren access

Research in the EU* shows that
the car represents a cost to society,
on average of €0.11/pkm

Cycling and walking incur external
benefits, at €0.18/pkm and
€0.37/pkm, respectively

External cost of automobility (within
the EU) is about €500 billion per
year, while cy-cling and walking
represent benefits of €24 billion and
€66 billion.

“Live” activity data

Space Syntax



Built environment data to understand outcomes

Variables: Why does it happen?
(Systems that can be altered)

Built environment + Transport services +

“Slow” infrastructure/system data

Perception

Result: What happens where and when?

Behaviour and activity

“Live” activity data

RESEARCH

A i active ing, body fat, and
body mass index: based, cross

study in the United Kingdom
XS oren access

The Social Cost of Automobility,
Cycling and Walking in the

European Union
Stefan Gossling, AndyChoi, Kaely
Dekker, Daniel Metzler

Research in the EU* shows that
the car represents a cost to society,
on average of €0.11/pkm

Cycling and walking incur external
benefits, at €0.18/pkm and
€0.37/pkm, respectively

External cost of automobility (within
the EU) is about €500 billion per
year, while cy-cling and walking
represent benefits of €24 billion and
€66 billion.
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Built environment data to understand outcomes

Variables: Why does it happen?
(Systems that can be altered)

Built environment

“Slow” infrastructure/system data

Space Syntax



2. What are they and why are they different?

Space Syntax



Consistently describing the built environment

Traditional measures of urban form don’t fully explain interactions between multiple systems.

Low rise -

Medium rise -

high coverage

75 units/ha

medium coverage

High rise -

low coverage

75 units/ha

\. ( ;r.
x W,
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Consistently describing the built environment

Integrated Urban Models use GIS data to show how
multiple systems combine from the point of a person.
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Integrated Urban Models

439% 27% 8
< 10 minutes’ walk

<10 minutes’
to school ‘

walk to primary
More jobs accessible by carin
healthcare
half an hour than by public or

. active transport
Public Transport

Land use .

Street network Space Syntax
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Car Dependence Street Segment/Building level
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I Car is equal to Public Transport
Car is 1.0 x better
Caris 1.0 - 2.5 x better

Car is 2.5 - 5.0 x better
Car is 5.0+ x better
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Place risk & demographic risk Car dependence & Social isolation

\Nonhampto(l( Wellingborough

. ' ; ﬁ
" & Q; . Y
s {. ,K'. : A Bedford

South Northamptonshire _! . N T
‘ !

Central Bedfordshire

Aylesbury Vale

Car Dependence

Car is equal to Public Transport
Caris 1.0 x better

Caris 1.0 - 2.5 x better

Caris 2.5 - 50 x better

Car is 5.0+ x better

Social Isolation Score

0.300 - 0.600
0.600 - 0.800
0.800 - 0.900
0.900 - 0.950
0,950 - 1.150
1,150 - 1,400
1,400 - 2,000
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Choice, capacity and quality of service

»uthwark

Tower Hamlets
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Number of GPs per 1,000 registered

patients
O  missing data
® 063-5
® s 1
10-15

Overall satisfaction percentage

‘ < 75%
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Number of GP practices within 15
minutes of walking
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3. How have they been validated?
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Where do people walk? Methodology

:Spacé Syntax



Data exploration

sum_pt_index_vic 0068 0042 0035 0058 025 0018 024 032 035 023 0.0028 0D0OBB 01 0062 0026 0.015

sum_walkability_15mig

0082 014 015 012 a1g 012 026 029 033 o1a 41 016 015 012 HO0B3 0047

5N

i Age and
Walkability

Walkability
and house
size
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Changing relationship between age and
Walkability

Tendency towards smaller houses in more
walkable locations

Earlier work showed relationship between
property value and Walkability

Space Syntax



Data exploration
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Age and car o
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Changing relationship between age and
Walkability

Tendency towards larger houses in less
walkable locations

Earlier work showed relationship between
property value and Walkability

Associations between increase in age and
multi-car ownership

In larger cities, higher active and public
transport use, and lower car ownership

Space Syntax



Results

Across 330 Local Authorities and 7,000 Aot ods
MSOASs consistent characteristics were found:

« Larger populations aged 18-29
« Fewer households with children
* Higher Walkability Index score

Unexpected findings included:

Walkability Index

« Larger, better-connected cities had lower
levels of walking but higher public transport
use and lower car ownership

 |ncome was inconsistent

Actual travel to work on foot (MSOA)

I50

Space Syntax

The built environment is important
because it is one of the significant factors
that can be affected.

Predicted travel to work on foot (MSOA)



Results

Across 330 Local Authorities and 7,000
MSOAS consistent characteristics were found:

« Larger populations aged 18-29
« Fewer households with children
* Higher Walkability Index score

Unexpected findings included:

« Larger, better-connected cities had lower
levels of walking but higher public transport
use and lower car ownership

 |ncome was inconsistent

The built environment is important
because it is one of the significant factors
that can be affected.

Actual levels of walking
compared to potential levels

[l Above expected
O

O
M Below expected
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Findings

Places which are more Walkable have smaller
urban blocks and bring a wider mix of uses closer

together.

Space Syntax



Findings

They are also part of continuously connected
networks which embeds them in the wider
connective tissue of larger cities.
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built environmental conditions in place to
make it possible not to own a car.

What does this mean for strateg
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In measurably more accessible and walkable

along with supporting social infrastructure
N\ locations.

¢ Ensure a mix of housing types and tenures
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What does this mean for masterplans?

o een o OnNe risk of the 15 minute city is
' -« how it translates into a
simplified proposal that focuses
only on local scale
characteristics.

2T e A ' Places where more people walk
S s s #Z - 20  are integrated across multiple
\\ T R scales at the same time.
EON - 2w, O We can see the effects of this in

the UK.

Milton Keynes London

Walkability Index

Space Syntax



What does this mean for masterplans?

One risk of the 15 minute city is
how it translates into a
simplified proposal that focuses
only on local scale
characteristics.

Places where more people walk
are integrated across multiple
scales at the same time.

We can see the effects of this in
the UK.

Milton Keynes North London

Baetiteviramdtiprt use

Space Syntax



What does this mean for public health strategies?

< C @ t emu-analytics.net.

LOCATION INSIGHTS

EXPLQRER

FROM EMU ANALYTICS.

at
N Maps
@ Datasets

@ Settings

CHALLENGES (DEVON)

o

BROWSE MAPS

Space Syntax

Potential to identify mis-matches where
environmental conditions are in place but not
many people walk.

Actual levels of walking
compared to potential levels

B Above expected
||

=Belowexpected Spa Ce Syntax



Health outcomes Walkability and Obesity

%
:

indicator
-0.18 0.35 0.17 -0.06 0.25
-0.01 0.04 0.04 -0.07 0.14
-0.25 0.39 0.22 0.24 0.06
-0.01 0.16 0.08 -0.16 0.33
-0.04 0.17 0.16 0.03 0.13
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4. How have they been used?
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Approach

What should Astana be like in 20307
What is Astana like now?
How can Astana change?

Does the 2030 masterplan deliver the vision?

Nur-Sultan 2030 masterplan

What is Nur-Sultan like in 2020?







What should Nur-Sultan be like in 20307

A Liveable City A Sustainable City A Healthy City

Nur-Sultan 2030 Nur-Sultan 2030 Nur-Sultan 2030
* active, engaging and interesting to be in. * uses its urban form to reduce energy consumption. + acting preventatively by enabling its inhabitants to
live a healthy lifestyle.

» easy to move around on foot, by bike or public * re-cycles 40% of its waste.

transport. * is walkable, with high public and alternative

+ delivers a 45% reduction in carbon emissions. transport mode shares (50% combined) and clean

+ that provides residents with access to quality air.

services within walking distance. * increases net bio-diversity.

* provides residents with access to sports and
* mitigates its climate. * slows and mitigates the impacts of climate leisure facilities.
change

* acity that prioritises people » provides inhabitants with access to the health care

they need.

» allows people to be active everyday



What is Nur-Sultan like in 20207

A Liveable City? A Sustainable City? A Healthy City?

o
AT%
3|:.%lilemetery Parks

Park

Nur-Sultan 2020
* is a city designed for cars, with a lot of road, but

intensive to operate and move through. also congestion.

Nur-Sultan 2020 Nur-Sultan 2020
+ distributes its population over a wide area and * is large, low density (68 p/ha), and energy
through a large amount of street network.

» where car ownership provides access to 8 times

currently proposes to increase its land area by
as many employment opportunities.

» provides 27% of its residents with walkable access .
90% for a population increase of 60%.

to the schools they need.

* needs to increase its renewable energy generation » doesn’t provide walkable networks, or streets that

by 50% to meet 2050 targets. mitigate climate.



Coordinate interventions across multiple scales

City-scale Opportunity area Tactical
strategies set masterplans intensify the Interventions
growth boundaries city by accommodating improve the city

growth



City-scale strategies

Intensify the city within its existing
footprint to prevent sprawl and increase
liveability.

Use growth to re-develop, re-generate,
and improve existing parts of Nur-

Sultan. ] &
Coordinate urban centres with the iy N e g

B Services

economic strategy.

Connect the city through active, vibrant

HHHHH

urban spines. e o B

Reinvigorate the river to increase bio-
diversity and provide a range of active
leisure spaces.






How the 2030 masterplan delivers the vision

A Liveable City A Sustainable City A Healthy City

ra

Nur-Sultan 2030 Nur-Sultan 2030 Nur-Sultan 2030

» Provides active and engaging street-based * Sets out a Waste strategy to recycle 40% by * Increases average walkability by 10%
urbanism 2030

* Reduces average car dependence by 25%
» Mitigates climate through urban form, massing and * Provides an Energy strategy to deliver a 45%
landscape reduction in emissions by 2030 * Improves access to primary healthcare
facilities by 20%
* Improves access to schools by 20% * Increases net bio-diversity by naturalising parts of
the River Esil
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Urban Infrastructure
mended

@) ISOCARP

Knowledge for Better Cities

Nur-Sultan

“I'his is comprehensive,

2030 masterplan [ aspirational and far-thinking’

2021
GRAND AWARD FOR EXCELLENCE

WINNER

Space Syntax

Nur-Sultan 2030
Masterplan, Kazakhstan

Space
For City of Nur-Sultan

iquo ‘digital dosign’

‘Nur-Sultan 2030 Master Plan’

Ut iy

Jury President ISOCARP Director for Awards
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v
How can decision makers see the city through the eyes of others? c'tygﬁn

Space Syntax
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The City Elderly population

City Manager

Space Syntax



q
What are the key questions for City Professionals? cntygen

City Professional
Where are the highest risk parts of the city?

What makes them like this? .N
What could be done to change them? ( A
Where is there a shortfall of facilities? -&
Where should be prioritised?

PRI

City Manager

The City

Space Syntax



cityzen

Space Syntax

How does physical health and income affect quality of life in the city?

Analyses the city using 12 elderly personas based
on 4 levels of dependency and 3 levels of income:

High

Income Medium

Low

Space Syntax



d
How does physical health and income affect quality of life in the city? c'ty,,ozﬁ,n

Space Syntax

Analyses the city using 12 elderly personas based Open data used to
on 4 levels of dependency and 3 levels of income: create model of City

High

Income Medium

Low

Space Syntax



cityzen

How does physical health and income affect quality of life in the city?

City model analysed to measure how the city
supports day-to-day life based on health and
income, including:

« Urban Liveability

« Opportunities for Social Interaction
« Opportunities for Physical Activity
« Access to Public Transport

« Access to Health Facilities

» Access to specific Land Uses

Dependency
Robust Low Medium High
Income Medium  [RENEI I Pusic Pubic

Low 800m walk _ 400mwalk  200m walk

Space Syntax

Open data used to
create model of City

Space Syntax



How does physical health and income affect quality of life in the city?

sidebar-v2 example X ‘ + v

O n D localhost

iﬁ'%?‘f‘:ﬁ %ﬂﬂ_-

SUNITHoE (%0 g [oigpr=
. /,‘,:',”;;7' i1} e
Ve - =Fea~
,"f:’.t* c‘ '7/’“"1 Limed ¥
il L& ' “y ':j s iq n
“\||\" = 2 s N y [/ < ; 4
i i.-ﬁ% : S I/ ?/ I”,:lll ”//,:l/ *v,. E mE

ST %

[

L SRR N

N, WY Se A O\ 4

A IR
3 245 =

o1 ]

hid 3F N
10, ¥ ¥ £ 9@»@3. * % AL
R R ;F’\‘) g

3 ¢ 2 =\
o g~ z!‘v\“-/. 2 \ . “'-.:o“,,. & ; " ,““/ ?/ \‘\/ ; . \
: bl FARL S G T ¢ A -}“S‘-'X‘*
e J - ol 4 “_i { N % )
. P ip G e %\:\&g@ A
| - q:' -"\‘\‘ ‘ﬁ'_.‘a; y ;% 4 @ R\;\%\

RQ i = 7 o 20/05/2019 E]

cityzen

powered by
Space Syntax

Space Syntax



How does physical health and income affect quality of life in the city?

4—5‘ sidebar-v2 example X ‘ + v
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Allows users to answer key questions

4—5‘ sidebar-v2 example X ‘ + v
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Allows users to answer key questions

5 4—5‘ sidebar-v2 example X ‘ + v
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CityZen Explorer

» Measures and visualises the impacts of the built environment

« Allows environmental risk to be mapped with demographic risk

« (Can be used without training

* Does not need personal data or controlled access

» (Can be coordinated with additional (e.g. Census) datasets

» Currently created as a demonstrator for two districts of Sao Paulo

City Manager

Space Syntax



References/Links

https://salus.global/article-show/but-can-i-walk-to-work

https://www.salus.global/article-show/www-healthycitydesign-global-29-abstracts-connecting-wellness-
urban-form-care-models-and-health-outcomes-cranbrook-healthy-new-town-case-study

https://www.hvl.no/globalassets/hvl-internett/arrangement/2022/13sss/355parham.pdf

https://www.youtube.com/watch?v=Ea_osVYSVOU

https://spacesyntax.com/cityzenexplorer/



https://salus.global/article-show/but-can-i-walk-to-work
https://www.salus.global/article-show/www-healthycitydesign-global-29-abstracts-connecting-wellness-urban-form-care-models-and-health-outcomes-cranbrook-healthy-new-town-case-study
https://www.salus.global/article-show/www-healthycitydesign-global-29-abstracts-connecting-wellness-urban-form-care-models-and-health-outcomes-cranbrook-healthy-new-town-case-study
https://www.hvl.no/globalassets/hvl-internett/arrangement/2022/13sss/355parham.pdf
https://www.youtube.com/watch?v=Ea_osVYSVOU
https://spacesyntax.com/cityzenexplorer/

Space Syntax




	Διαφάνεια 1
	Διαφάνεια 2
	Διαφάνεια 3
	Διαφάνεια 4
	Διαφάνεια 5
	Διαφάνεια 6
	Διαφάνεια 7
	Διαφάνεια 8
	Διαφάνεια 9
	Διαφάνεια 10
	Διαφάνεια 11
	Διαφάνεια 12
	Διαφάνεια 13
	Διαφάνεια 14
	Διαφάνεια 15
	Διαφάνεια 16
	Διαφάνεια 17
	Διαφάνεια 18
	Διαφάνεια 19
	Διαφάνεια 20
	Διαφάνεια 21
	Διαφάνεια 22
	Διαφάνεια 23
	Διαφάνεια 24
	Διαφάνεια 25
	Διαφάνεια 26
	Διαφάνεια 27
	Διαφάνεια 28
	Διαφάνεια 29
	Διαφάνεια 30
	Διαφάνεια 31
	Διαφάνεια 32
	Διαφάνεια 33
	Διαφάνεια 34
	Διαφάνεια 35
	Διαφάνεια 36
	Διαφάνεια 37
	Διαφάνεια 38
	Διαφάνεια 39
	Διαφάνεια 40
	Διαφάνεια 41
	Διαφάνεια 42
	Διαφάνεια 43
	Διαφάνεια 44
	Διαφάνεια 45
	Διαφάνεια 46
	Διαφάνεια 47
	Διαφάνεια 48
	Διαφάνεια 49
	Διαφάνεια 50
	Διαφάνεια 51
	Διαφάνεια 52
	Διαφάνεια 53
	Διαφάνεια 54
	Διαφάνεια 55
	Διαφάνεια 56
	Διαφάνεια 57
	Διαφάνεια 58
	Διαφάνεια 59
	Διαφάνεια 60
	Διαφάνεια 61

