CLEANING
o
THE oS
ANlfa a

AL A

A PO PRESENTATION ‘

30% June 2017

| Urban Metabolism and Smart Cities research Group | Marcello Felice Vietti - 4448618 | Mentors: dr. ir. Marjolein Pijpers-van Esch, ir. Birgit Hausleitner |



CONTENTS

the issue

scope, research question, methodology

theory and analysis

design interventions

conclusions



3 /81

the issue



source: http://darkroom.baltimoresun.com/2015/12/heavy-smog-hits-beijing-china/#1 - Photo by Kevin Frayer
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“Air pollution poses the largest environmental health risk in Europe today”

European Environment Agency, 201¢
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source: http://legambientept.altervista.org/2013/06/02/autostrada-valdastico-nor
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ltaly has the highest rate of
death related to air pollution in

Europe

almost 20 %

of deaths

‘ in ltaly

European Environment Agency, 2015
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p Turin is one of the four most
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Mal'Aria, 2016
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SOURCES
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RECEPTOR
S I T E

| the issue scope and research question |

Nitrogen Dioxide

Particulate Matter 10

Particulate Matter 2.5

Average wind speed

2.06 m/s

Car sharing

Bike sharing

Speed control

Public transportation

problem analysis |
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—
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Scales of air pollution

rural suburban urban suburban rural

sources: Oke, J. (1987). Boundary Layer Climate

Urban designer work with more than two extreme

scales, intermediate scales are needed.

| the issue scope and research question | theory and analysis | design interventions conclusions



11781 Scope ‘

- 7\ -
SOURCES DISPERSION RECEPTOR SITE
T “ T
GEOGRAPHY ECOSYSTEMS
METEOROLOGY BUILT
ENVIRONMENT
TRANSPORT  INDUSTRIES URBAN ‘
R MICRO-CLIMATE

PUBLIC
MOBILITY

PRIVATE
MOBILITY

| the issue | scope and research question | theory and analysis | design interventions conclusions



12/ 81

scope |
A area of control PLANNING
A area of effect

v
v
a 2
A

. v R A
VAN

DISPERSION

P

RECEPTOR SITE

SOURCES

GEOGRAPHY ECOSYSTEMS
METEOROLOGY BUILT
ENVIRONMENT
A\l SPORTAJ STRIES URBAN ‘
N MICRO-CLIMATE

PUBLIC
MOBILITY

PRIVATE
MOBILITY

| the issue | scope and research question | theory and analysis | design interventions conclusions



scope |

:V :ﬁt' PLANNING URBAN DESIGN
area o1 efrect

v
v
a 2
A

| V/\ S A
SOURCES DISPERSION RECEPTOR SITE
I “ I
GEOGRAPHY ECOSYSTEMS

PUBLIC
MOBILITY

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

EOROLOGY BUILT |
ENVIRONMENT |
|

A\l SPORTAJ STRIES A URBAN ‘ |
N , MICRO-CLIW< |
|

| .

|

| .

| |

| |

| |

|

| .

| |

|

| .

| |

|

ATE
B VRS R S

| the issue | scope and research question | theory and analysis | design interventions conclusions



14/ 81 Scope |

URBAN
DESIGN

AIR
POLLUTION

The aim is to understand the relation between air pollution

and the built environment and developing an interscalar approach.
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source: http://www.bookingable.com/allotments/localita.html?id
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identifly

most vulnerable areas in Turin

scales of air pollution
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Source

Dispersion Receptor Site

Measurament Unit

Aggregation Unit

Workability

matrix of analysis |

Impact Rate Theoretical Framework

the

Pollutants

Land Use

+  Built environment
+ Forests
+ Agricultural land

Terrain

Land Use

+ Residential
+ Touristic

+ Commercial
+ Mixed Use
Production
Industrial
Green Areas
+ Services

Vegetation .

B wina
+ Direction
+ Speed

Roughness

m Density

+ Fsl
+ GSI

IB Polulation

+ Density
+ Age

and

issue scope research question

various (different for each

pollutant)

qm/gm

Intensity (avarage number)

meters [m]
angles [degree]

meters [m]

Inhabitants for
squared kilometer [inh/skm]

theory

municipality

neighborhoods subunit

buildings

building - block

neighborhood - neighborhood subunit

and analysis

VAVAV

VAVAV

VAVAV

VAVAV

VAVAV

VAVAY

VYAVAV

VAVAV

VAVAV

VAVAV

design

to be discovered derived from problem statement

Krautheim, M., Pasel, R., Pfeiffer, S and
Schultz-Granberg, J. (2014). City and Wind.
Climate as ans Architectural Instrument.

to be discovered Dom Publisher, Berlin.

Oke, T.R. (1987). Boundary layer climates.

New York, Rutledge.

Oke, T.R. (1987). Boundary layer climates.

to be discovered New York, Rutledge.

Meurs, H., van Wee, B. (2003). Land Use
and Mobility: a Synthesis of Findings and
Policy Implications. EJTIR, 2, 219-233

De Vos, J. (2015). The influence of land use
and mobility policy on travel behavior: A
comparative case study of Flanders and the
Netherlands. The Journal of transpoirt and
. land use, 1, 171-190
to be discovered

Meurs, M. (2003). Special issue: Land Use
and Sustainable Mobility. EJTIR, 3, no. 2,
109-117

Oke, T.R. (1987). Boundary layer climates.
New York, Rutledge.

Erell, E., Pearlmutter, D. &Williamson, T.

to be discovered derived from problem analysis

Vos, P, Maiheu, B., Vankerkom, J.,

Janssenlmproving, S. (2013). Local air

quality in cities: To tree or not to tree?
to be discovered Environmental Pollution, 183, 113-122
Erell, E., Pearlmutter, D. &Williamson, T.
(2011). Urban Microclimate: Designing the
Spaces between Buildings, Earthscan,
London.

Oke, T.R. (1987). Boundary layer climates.
New York, Rutledge.

Krautheim, M., Pasel, R., Pfeiffer, S and
Schultz-Granberg, J. (2014). City and Wind.
Climate as ans Architectural Instrument.
Dom Publisher, Berlin.

to be discovered

. Oke, T.R. (1987). Boundary layer climates.
to be discovered New York, Rutledge.

Pont, P, Haupt, P. (2010). Space Matrix:
Space, Density and Urban Form. Met

Boyko, C., Cooper, R. (2011). Clarifying and
re-conceptualising density. Progress in
Planning, 76, 1-61

to be discovered

Hilber, C. (2014) Urban Development and
Air Pollution: Evidence from a Global Panel
of Cities

Alexis, N., Barnes, C., Bernstein, L.,
Bernstein, J. A., Nel, A., Peden, D., Brock

to be di d
© be discovere Williams, P. (2004). Health effects of air
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Terrain Terrain - Population Traffic

municipality
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risk-hazard approach

vulnerability x hazard

\ \

an inherent property of a system arising potentially damaging physical event

from its internal characteristics
(UN, 2004)

(Adger, 1999; Adger and Kelly, 1999).
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T T 1
0 2 (Y] 0 2 (3¢

Hazard Vulnerability

highly congested roads B people under 14 and above 60 y.0. > 60 %
congested roads people under 14 and above 60 y.o. 50 - 30 %
people under 14 and above 60 y.o0. < 30 %

areas with the highest rate of cars
areas with high rate of cars O healthcare and education infrastructure

EECOO
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0 2 (3]

Risk

B very high

B high

B medium

= low
very low
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- barriera
di milano

cit turin '

N\ piazza vittorio

™\ corso vittorio

l poveri vecchi

lingotto %t
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Dispersion

Pollutants

1.2 Land Use

+  Built environment
+ Forests
+ Agricultural land

Terrain &Y

WY | and Use

Residential
Touristic
Commercial
Mixed Use
Production
Industrial
+ Green Areas
+ Services

o+ o+

Traffic

Vegetation g

Wind

+ Direction
+ Speed

Roughness

I} Density
+ Fsl
+ GSI
L I8 Polulation
+ Density
+ Age
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Urban
fabric

GSlI

0.00-0.20
0.21-0.40
B 0.41-0.60
W 0.61-0.80
W 0.81-1.00

FSI

0.00 - 2.21

2.21-4.42
W 442-6.63
W 563-8.84
W 3.84-11.00

Roughness

LT H/W > 0.1
00.1>H/W>07
O H/W > 0.7

Land use

B S - Services

E R1 - Residential 1
# R2 - Residential 2
R3 - Residential 3
M - Mixed

Vegetation

Green Areas
O Trees
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Land use

B S - Services

E R1 - Residential 1
# R2 - Residential 2
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M - Mixed

Vegetation

Green Areas
O Trees
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I 1
A 0 2 4K

- barriera
di milano

N\ piazza vittorio

™~ corso vittorio
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design approach

+ social and climate analysis
+ design proposal

+ evaluation

+ implementation
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source: derived from http://www.gazzettatorino.it/sempre-piu-torino-nella-99esima-edizione-del-giro-ditalia/
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source: author

source: frame derived from https://www.you-

hIAK7dNQ7uE

tube.com/watch?v
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PM10 Concentration [mcg/m3] Wind Speed [m/s]

B under 1.00 5.00-6.00 ™ 10.00-11.00 M 15.00- 16.00 B under 0.20 1.00-1.20 M 200-220 M 300-3.20
B 1.00-2.00 6.00-7.00 M 11.00-12.00 W 16.00-17.00 W 0.20-0.40 1.20-1.40 MW 220-240 W 320-3.40
= 2.00-3.00 7.00-8.00 ™ 1200-13.00 W 17.00-18.00 ¥ 0.40-0.60 1.40-1.60 W 240-260 W 340-3.60
B 3.00-4.00 8.00-9.00 M 13.00-14.00 M 18.00- 19.00 B 0.60-0.80 1.60-1.80 W 260-280 M 3.40-3.80

4.00 - 5.00 9.00-10.00 M 14.00-15.00 M above 19.00 0.80-1.00 1.80-200 M 280-3.00 M above 3.80
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green city walls piazza vittorio walls

_ climate analysis
passive benches
Space air filtration [
interaction water retention [y
data generation _
influence wind turbulences active
increasing social awareness Space
adding new functions and spatial Interaction
quality

| the issue scope and research question | theory and analysis | design interventions conclusions



38/ 81

linear and scattered

wind flows
behaviors studies

conceptual maps

| the issue

Ol
OO0

scope and research question |

linear and continuous
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current linear and scattered  linear and continuous  curvy and scattered curvy and continuous

PM10 Concentration [mcg/m3]

B under 1.00 5.00-6.00 ™ 10.00-11.00 M 15.00 - 16.00
B 1.00-2.00 6.00-7.00 ™ 11.00-12.00 M 16.00-17.00
B 2.00-3.00 7.00-800 M 12.00-13.00 M 17.00-18.00
B 3.00-4.00 8.00-9.00 M 13.00-14.00 M 18.00- 19.00

4.00-5.00 9.00-10.00 M 14.00-15.00 M above 19.00

Wind Speed [m/s]

B under 0.20 1.00-1.20 MW 200-220 ® 300-3.20
B 0.20-0.40 1.20-1.40 W 220-240 W 320-3.40
M 0.40-0.60 140-1.60 M 240-2.60 M 3.40-3.60
B 0.60-0.80 1.60-1.80 M 260-280 M 3.40-3.80

0.80-1.00 1.80-2.00 M 280-3.00 M above 3.80

| the issue scope and research question | theory and analysis | design interventions | conclusions |
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outdoors activities

wind flow patterns
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outdoors activities
—  wind flows pattern

pavement grid

arcades grid
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Filtering and
diverting effect

Diverting effect

N
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piazza vittorio | implementation |

Modules Possible combinations and functions
Front Back
A+B+D A+B+C+D —
—
7\\\
\
Green wall [\ ih
B / — ]
A+B -
Green wall Screen, advertis-
ment,
exhibition panel or
empty surface
C
' i é %\ A+E BorCor D

Green wall Foldable bench, \
shelfs . k

Foldable bench or Foldable bench or
shelfs shelfs

©
Q

Foldable bench or Screen, advertis-
shelfs ment,
exhibition panel or
empty surface
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barriera di milano




source: author
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T I 1
0 4 LN}

=
o iy
S
Land use
B S - Services
E R1 - Residential Type 1
B R2 - Residential Type 2
R3 - Residential Type 3
N M - Mixed
m Grocery stores
m All the others
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y |

r——
-

PM10 Concentration [mcg/m3] Wind Speed [m/s]

B under 1.00 5.00 - 6.00
M 1.00-2.00 6.00 -7.00
® 2.00-3.00 7.00 - 8.00
M 3.00-4.00 8.00 - 9.00
4.00 - 5.00 9.00-10.00

the issue

® 10.00-11.00
H 11.00-12.00
W 12.00-13.00
W 13.00 - 14.00
W 14.00-15.00

scope and

W 1500 - 16.00
B 16.00-17.00
W 17.00 - 18.00
B 18.00- 19.00
B above 19.00

research question

B under 0.20 1.00-1.20 M 200-2.20
W 0.20-0.40 1.20-1.40 W 220-240
¥ 0.40-0.60 1.40-1.60 M 240-2.60
B 0.60-0.80 1.60-1.80 M 2.60-2.80
0.80-1.00 1.80-2.00 M 2.80-3.00
and analysis | design

W 300-3.20
W 320-3.40
W 3.40-3.60
W 3.60-3.80
B above 3.80

interventions

conclusions
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air pO”Uthn affecting wind flow patterns

mltlgathn [J providing green spaces _
providing public spaces Spatlal
new spatial quality and values qualities

increasing social awareness

| the issue scope and research question | theory and analysis | design interventions conclusions



research

design principles

52/ 81 barriera di milano | design principles |

green crosses green courtyards islands channelling porosity
BREE LN I LI ]|
oooo Nl = I e
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current

barriera di milano | evaluation | green crosses

green Crosses

scope

and

research question

| theory

and

analysis

PM10 Concentration [mcg/m3]

B under 1.00 500-6.00 ™ 10.00-11.00 &
B 1.00-2.00 600-700 ™ 1100-1200 W
H 2.00-3.00 7.00-800 ® 1200-13.00 H
B 3.00-4.00 8.00-9.00 M 1300-1400 W
4.00 - 5.00 9.00-10.00 ® 1400-1500 W
Wind Speed [m/s]
B under 0.20 1.00-120 MW 200-220 &
M 0.20-0.40 1.20-1.40 W 220-240 ]
M 0.40-0.60 1.40-1.60 M 240-2.60 ]
M 0.60-0.80 1.60-1.80 W 260-2.80 ]
0.80-1.00 80-200 W280-300 W
design interventions | conclu

15.00 - 16.00
16.00 - 17.00
17.00 - 18.00
18.00 - 19.00
above 19.00

3.00 -
3.20 -
3.40 -
3.60 -

3.20
3.40
3.60
3.80

above 3.80

sions |



54/81 barriera di milano | evaluation | blocks |

current green courtyards island channeling

porosity

PM10 Concentration [mcg/m3]

B under 1.00
M 1.00-200
M 2.00-3.00
B 3.00-4.00

4.00 - 5.00

5.00-6.00
6.00-7.00
7.00-8.00
8.00 - 9.00
9.00 - 10.00

n Wind Speed [m/s]
B under 0.20 1.00-1.20
W 0.20-0.40 1.20-1.40
B 0.40 - 0.60 1.40 - 1.60
W 0.60 - 0.80 1.60 - 1.80
< 0.80 - 1.00 1.80 - 2.00

B 10.00 -
m 11.00 -
W 12.00 -
W 13.00 -
W 14.00 -

11.00
12.00
13.00
14.00
15.00

B 200-2.20
W 2.20-2.40
W 2.40-2.60
W 2.60-2.80
W 2.80-3.00

W 15.00-16.00
W 16.00-17.00
W 17.00-18.00
W 18.00 - 19.00
B zbove 19.00

W 300-3.20
W 320-340
W 340-3.60
W 3460-3.80
B above 3.80
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research question

theory

barriera di milano | evaluation | blocks |

and

analysis

design

porosity

PM10 Concentration [mcg/m3]

B under 1.00
M 1.00-200
M 2.00-3.00
B 3.00-4.00

4.00 - 5.00

5.00-6.00
6.00-7.00
7.00-8.00
8.00 - 9.00
9.00 - 10.00

Wind Speed [m/s]

H 10.00 - 11.00
® 11.00-12.00
W 12.00- 13.00
W 13.00 - 14.00
W 14.00 - 15.00

M under0.20 1.00-1.20 M 2.00-2.20
M 0.20-0.40 1.20-1.40 ™ 220-240
M 0.40-0.60 1.40-1.60 W 240-2.40
M 0.60-0.80 1.60-1.80 M 260-280
0.80-1.00 1.80-2.00 M 2380-3.00
interventions | conc

W 15.00-16.00
W 16.00-17.00
W 17.00-18.00
W 18.00 - 19.00
B zbove 19.00

W 300-3.20
W 320-340
W 340-3.60
W 3460-3.80
B above 3.80

lusions |
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gl
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Municipality of Turin

Inhabitants

Municipality of Turin

Municipality of Turin
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source: author

source: https://addictlab.wordpress.

com/2013/06/03/addictlab-on-the-greenweek-2013/
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source: http://\N\V\A./,gushmag.it/como—t\'—trasfor—

mo-laiuola-il-guerrilla-gardening/

source: http://www.ecoreport.tv/video-guerrilla-gar-

dening-la-lotta-dei-giardinieri-sovversivi/
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barriera di milano | implementation | green crosses

research question

theory

and

analysis |

phase |

phase |l

Inhabitants

Schools

street gardening

Municipality of Turin

phase I

conclusions

design interventions



source: http://oogopnederland.nl/delft/2015/06/24/

de-tuinstraat-doet-zijn-naam-eer-aan/
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Municipality of Turin

conclusions
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| Ph: Maurizio Camagna

source: derived from http://24ilmagazine.ilsole24ore.com/2016/10/50-motivi-cui-torino-cool/?refresh_ce
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source: Google Earth
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PM10 Concentration [mcg/m3]

B under 1.00
M 1.00-200
2.00 - 3.00
M 3.00-4.00
4.00-5.00

5.00 - 6.00
6.00-7.00
7.00 - 8.00
8.00 - 9.00
9.00 - 10.00

H 10.00-11.00
H 11.00-12.00
B 12.00-13.00
W 13.00 - 14.00
B 14,00 - 15.00

W 15.00 - 16.00
B 16.00-17.00
W 17.00 - 18.00
W 18.00 - 19.00
B above 19.00

Wind Speed [m/s]

B under 0.20
M 0.20-0.40
0.40 - 0.60
M 0.60-0.80
0.80-1.00

1.00-1.20
1.20 - 1.40
1.40 - 1.60
1.60-1.80
1.80-2.00

| design

B 200-2.20
W 2.20-240
W 240-2.60
W 2.60-2.80
W 2.30-3.00

| analysis |

W 300-3.20
W 3.20-3.40
W 3.40-3.60
W 3.460-3.80
B above 3.80

interventions
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. . _ one line ~oneline
current separation one line (upwind) (downwind) (in the centre) no trees

00 00 OO oo 0o oo

PM10 Concentration [mcg/m3]

B under 1.00 5.00-6.00 ™ 10.00-11.00 M 15.00 - 16.00
B 1.00-2.00 6.00-7.00 ™ 11.00-12.00 W 16.00-17.00
2.00-3.00 7.00-8.00 M 12.00-13.00 M 17.00- 18.00
B 3.00-4.00 8.00-9.00 M 13.00-14.00 M 18.00- 19.00
4.00-5.00 9.00-10.00 M 14.00-15.00 M above 19.00

s Wind Speed [m/s]
> Munder020  1.00-120 M200-220 M 300-3.20
~ W 0.20-0.40 120-140 ™ 220-240 M 320-3.40
0.40 - 0.60 140-160 ™ 240-260 M 3.40-3.60
< M 0.40-0.80 160-180 W 260-280 M 3.60-380
| 0.80-1.00 1.80-2.00 M 2.80-300 M above 3.80

| design interventions
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one line
(downwind) no trees

mjilm mfilm

| the

issue

PM10 Concentration [mcg/m3]

B under 1.00 5.00-6.00 ™ 10.00-11.00 M 15.00 - 16.00
B 1.00-2.00 6.00-7.00 ™ 11.00-12.00 W 16.00-17.00
2.00-3.00 7.00-8.00 M 12.00-13.00 M 17.00- 18.00
B 3.00-4.00 8.00-9.00 M 13.00-14.00 M 18.00- 19.00
4.00-5.00 9.00-10.00 M 14.00-15.00 M above 19.00

Wind Speed [m/s]

B under 0.20 1.00-1.20 MW 200-220 ® 300-3.20
~ B 0.20-0.40 1.20-1.40 W 220-240 W 320-3.40
0.40-0.60 140-1.60 M 240-2.60 M 3.40-3.60

2 / B 0.60-0.80 1.60-1.80 M 260-280 M 3.40-3.80
0.80-1.00 1.80-2.00 M 280-3.00 M above 3.80
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designs | timeline and actors |

Municipality of Turin

nicipality of Turin

Inhabitants

Enterpreneurs

park implementatioy é

| | | I S E—

Municipality of Tu

n

Private investors

/[ jm
N>
vacant pl o?il;;g%?

L/

Municipality of Turin

——

L ]|

dismissed industries Private investors

HE BN BN BN BN BN DS S S

existing blocks B
&

TODAY 3 MONTHS 6 MONTHS 1 YEAR 3 YEARS
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Ny T o

Risk

B very high
B high
B medium
low
very low
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designs | implementation |
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theory and analysis |

research question |
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current

porosity - upscaled

scope

and

research question

theory

and

analysis

systemic effect | porosity |

PM10 Concentration [mcg/m3]

B under 1.00
B 1.00-2.00
B 2.00-3.00
B 3.00-4.00

4.00-5.00

Wind Speed [m/s]

B under 0.20
M 0.20-0.40
B 0.40-0.60
M 0.60-0.80

0.80-1.00

design interventions

5.00 -
6.00 -
7.00 -
M 8.00 -
9.00 - 10.00

6.00
7.00
8.00
9.00

-1.20
-1.40
-1.60
-1.80
-2.00

B 10.00- 11.00
B 11.00-12.00
W 12.00- 13.00
B 13.00 - 14.00
W 14.00 - 15.00

W 200-2.20
W 2.20-2.40
W 2.40-2.60
W 260-2.80
W 2.80-3.00

15.00 - 16.00
16.00 - 17.00
17.00 - 18.00
18.00 - 19.00
above 19.00

3.00-3.20
3.20 - 3.40
3.40 - 3.60
3.60 - 3.80
above 3.80

conclusions |
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reflection |

The design interventions do not only

build a thorough interscalr approach

| able to mitigate air pollution, but they

also add spatial values to the space.

| the issue scope and research question theory and analysis | design interventions conclusions
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