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Approcci e politiche per la progettazione ecologica della citta
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Citta e clima

Crescita delle temperature ed eventi
meteorologici estremi

LEZIONI FRONTALI

Variazione (in °C) della temperatura media annua della superficie
terrestre rispetto ai livelli pre-industriali
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Citta e clima

Effetti del cambiamento climatico nelle macroregioni europee

Arctic region

Temperature rise much larger than

global average

Decrease in Arctic sea ice coverage

Decrease in Greenland ice sheet

Decrease in permafrost areas

Increasing risk of biodiversity loss

Some new opportunities for the exploitation
of natural resources and for sea transportation
Risks to the livelihoods of indigenous peoples

Coastal zones and regional seas

Sea level rise

Increase in sea surface temperatures
Increase in ocean acidity

Northward migration of marine species
Risks and some opportunities for fisheries
Changes in phytoplankton communities
Increasing number of marine dead zones
Increasing risk of water-borne diseases

Mediterranean region

Large increase in heat extremes
Decrease in precipitation and river flow
Increasing risk of droughts

Increasing risk of biodiversity loss
Increasing risk of forest fires

Increased competition between different water users

Increasing water demand for agriculture
Decrease in crop yields

Increasing risks for livestock production
Increase in mortality from heat waves

Expansion of habitats for southern disease vectors

Decreasing potential for energy production
Increase in energy demand for cooling

Decrease in summer tourism and potential increase in other seasons

Increase in multiple climatic hazards
Most economic sectors negatively affected

Atlantic region
Increase in heavy precipitation events
Increase in river flow

Increasing risk of river and coastal flooding
Increasing damage risk from winter storms

Decrease in energy demand for heating
Increase in multiple climatic hazards

Boreal region

Increase in heavy precipitation events
Decrease in snow, lake and river ice cover
Increase in precipitation and river flows
Increasing potential for forest growth
and increasing risk of forest pests

Increasing damage risk from winter storms

Increase in crop yields

Decrease in energy demand for heating
Increase in hydropower potential
Increase in summer tourism

High vulnerability to spillover effects of climate change

from outside Europe

Mountain regions

Temperature rise larger than European
average

Decrease in glacier extent and volume
Upward shift of plant and animal species
High risk of species extinctions
Increasing risk of forest pests
Increasing risk from rock falls and
landslides

Changes in hydropower potential
Decrease in ski tourism

Continental region

Increase in heat extremes

Decrease in summer precipitation
Increasing risk of river floods
Increasing risk of forest fires

Decrease in economic value of forests
Increase in energy demand for cooling
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Citta e clima

Vulnerabilita al cambiamento climatico delle citta europee
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Vulnerability of 571 European
cities to climate- and weather-
related hazards

® Heatwaves, droughts,
floods: medium-high to
high
Heatwaves, droughts:
medium. Floods: low-
medium

Heatwaves: medium-high.
Droughts, floods: low-
medium

® Heatwaves, droughts and
floods: low to low-medium

[ ] Outside coverage
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Citta e clima
Incremento delle temperature urbane nel lungo periodo

Projected mean annual
temperature and
temperature-equivalent
southward shift for the
period 2070-2100
according to the IPCC A2

Scenario

. Present position

. Position corresponding
to mean annual

temperature for
scenario period
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Citta e clima

Preparazione all’adattamento climatico nelle citta europee

0 500

°
@
@
4 ®
o
o
e ©
rd ®
o e
®
o e ®
@ ®
do L ) ®o
'& ®e LX)
6w, e o ®
‘ﬁ.‘f - .‘ 0 ® .. :
“ ® &
;b?’ “'" *d .
0... ®
f .. 7 %e e
... -m-' ’;
UL : e : ° ..
X JP o e %9 o *
o
e ® o
e o Y <
° @
°
)
o ® ..‘ 4

17000 1500 km
L I

Surface area of publicly available
green space per inhabitant in
core cities

Area (m?)
<5
5-10
10-20
® 20-50
® >50

[ Outside coverage

Ignazio Vinci (2021-2022)



Progettazione urbana per la citta ecologica LEZIONI FRONTALI Piani e progetti di adattamento climatico nelle citta

Citta e clima

Scale degli effetti climatici nelle aree urbane
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La generazione del calore nelle aree urbane

Il calore nelle aree
urbane € generato da
due principali fonti:

 Le radiazioni solari

|l calore generato
da edifici,
infrastrutture ed dalle
attivita umane

Il livello di temperatura
nelle citta dipende dalla
quantita di calore
accumulato e
generato dalla citta dalla
quantita di calore in
grado di disperdersi
per evaporazione,
ventilazione e riflessione
delle radiazioni.

TEMPERATURE
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Citta e clima: strategie ed azioni di adattamento

La scala urbana

Reduction of

Acustic pollution '
Reduction of

Creation of Water run-off
Absorbtion new habitats Increase of

of Pollutants - panels efficiency o eation

Absorbtion
of CO

“rj

Reduction of

Wa

Sewage loads Water Storage and Management
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Citta e clima: strategie ed azioni di adattamento

La scala urbana e quella di quartiere
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The more urban green Whether dispersed or Well-placed green infrastructure Trees with a large crown
with maximum leave surface the better concentrated the more urban green promotes air circulation improve thermal comfort

the better preferably on windward side

] e

Extensive and Attractive accessible
dense vegetation green spaces
w close to noise increase social
i

I I source interaction

Green spaces close
to residential areas

away from busy
roads

Dense vegetation
close to the source
maximizes noise
reduction

Design princip|es on
City Level

Design principles on
Street Level

| )
Green within

)

Green spaces of Viewing or

Green spaces
good quality 2.5 km range experiencing green designed on the
combined with water of demand spaces of good

citizen's needs

quality reduce stress for physical activity

Parks or other green areas
with depressions

More open soil surface
increases infiltration capacity

Urban level Street level
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Citta e clima: strategie ed azioni di adattamento

Un quartiere a Portland

10% of precipitation 10% of precipitation

Evaporation ‘Transpiration
6,400,000 gallon/yr . 6,400,000 gallon/yr

Water metrics summary
©Mithun / KPFF

Potable Water
57,736,439 gallon/yr

45% of precipitation

| Stormwater Runoff
28,800,000 gallon/yr

90%)
Waste Water
51,962,795 gallon/yr

10% of potable water
Building System /Occupant
Note: This concept plan is not intended g Sy / P

o represens et pmed s @ Consumptions (System Loss)
development proposals 5,773,644 gallon/yr

35% of precipitation

-Groundwater Recharge

22,400,000 gallon/yr

2050 Per Plan Energy Use Conditions

EIEVA Solar Energy Reflected, Absorbed & Released
138,905,309 kWh fyr

Solar Energy Used for
‘ Building Lighting

4,534,000 KWh/yr

Solar Energy Input

161,006,000 kWh [yr

Solar Energy Used by
Photosynthesis Solar Energy Used for
1 446,656 kWh/yr On-Site Generation
‘ 12,586,000 kWh/yr
Solar Energy Converted to
Building Thermal
‘ /" 4,534,000 kWh/yr

Electricity Generated
at Wind Farms
51,300,000 kWh/yr —
O2 Released

Electricity Impo; - Ny . . CO2 Used

,,,,,,,,,, 46,600,000 kKWhiye > 38 tons yr
Electricity Lost in Transmission Carbon Fixed
4,700,000 kWh/yr 1 tons fyr

CO2 Released by On-Site Use of Gas
2,182 tons/yr

Note: This concept plan is not intended
to represent specific planned or required
development proposals

Carbon Balance
Net add to atmosphere: 2,144 tons/yr
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Overview of effectiveness of adaptation measures: flooding

c 'tt = I H m - EFFECTIVENESS
Itta e Cciima:
- - Low Medium High
efficacia delle
azioni sull’ambiente
Dry proofing
= Asset
COSTruiIto protection Elevated buildings ()
Floating houses
Wet proofing
Energy Back-up power
system generator (%)
Flood protection .
infrastructure DIkETordam
Grass (°)
Combination of grass
dti 2
and trees () Aspects of flood management
Green Combination of grass ’ .
infrastructure and green roof
Water interception/storage
Green roof . . .
Park (%) Risk/impact reduction
Trees (?)
Inflitration Number of cases investigated
Infiltration basin
techniques @ 1-15
Permeable
pavement O 16-30
High-water channel Q 31-60
Land use Land use zoning Q 61-90
Room for the river °
/rehabilitation of floodplains 91-120
\:Zzs;teewater Wa S::“J’\;Zt(i; ® Number of scientific articles
containing the cases
Water Surface water
storage storage 1-6 7-12 1317
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Overview of effectiveness of adaptation measures: high temperatures

Citta e clima:
efficacia delle

azioni sulPambiente
costruito

(2]
&
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c
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Option

Cool facade

Cool pavement

Cool roof

Cool materials

Passive cooling

Energy
system

Grass

Combination of grass
and green roof

Combination of grass
and trees

Combination of grass,
trees and green roof

Aspects of managing heat

Green roof Outdoor thermal comfort

Green facade

Green infrastructure

Combination of green LN )
and white roof Indoor thermal comfort

Park

Trees )

Surface T(’JWPO\’B[U)Q reduction
Combination of trees
and green roofs X )

Energy consumption reduction
Exterior shading
device

Number of cases investigated

Shading

Photovoltaic panel

O 1-20

Building density 1-41
reduction O 2140

Building height
increase

Building orientation
) ) 61-80
Street orientation

41-60

Urban
configuration

Street configuration

>80

Road traffic reduction
or pedestrianisation

Transport
system

Number of scientific articles
containing the cases

Outdoor water spraying

Pavement watering .

solutions

Water-based

Water body 115 1630  31-45
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Copenhagen
Carbon Neutral
« by 2025

COPENHAGEN
CLIMATE ADAPTATION
'PLAN

2015 2016
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Piani e progetti di adattamento climatico

Il caso di Copenhagen

Copenhagen
Carbon Neutral

byzozL: _— ‘ ” - H L | 7
~ COPENHAGEN " CLIMATE "-‘:/, ) COPENHAGEN
CLIMATE ADAPTATIO ~ PROJECTS i CLIMATE RESILIENT
[ PLA : — NEIGHBOURHOOD

ANMUAL REPORT 2016
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Piani e progetti di adattamento climatico

Copenhagen: il livello urbano
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Piani e progetti di adattamento climatico

Copenhagen: il livello urbano
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Copenhagen: il livello urbano

THE CLIMATE ADAPTATION PLAN

Climate adaptation
plan of Municipality
of Copenhagen

Report from National
IPCCon future processing of
climate change IPCC report

Incorporation into Municipal
other planning work

(e.g. wastewater plan,
preparedness plan etc.)

administration
and climate plan
projects

Incorporation into Requirements in
municipal plan lokalplaner
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Piani e progetti di adattamento climatico

Il caso di Padova: la diagnosi

Schema del funzionamento

LAMINAZIONE LAMINAZIONE

CANALE BRENTELLA FOSSA BASTIONI MANUFATTO
Canale scavato nel XV Fossa che circonda Lo scambiatore pud
secolo di raccordo tra i bastioni. Durante alternare il flusso
i due fiumi principali, eventi straordinari delle acque e dirigirle

ricevere acqua da puo ricevere ad attravero il canale
entrambi grazie ad un immagazzinare l'acqua di S.Gregorio sino

corso piano. In caso in eccesso da Nord- al Brenta oppure
di necessita viene Ovest. dirigerle lungo il
allagato sino a 2cm Alsrenta Bacchiglione.
dall’argine.
Elevazione Deflusso
BRENTA

.. T Mg

A

' -»f\\,—"fl > Vil L v P

Legenda Legenda \r__/-/

. 16-18 ms.l.m 10-12ms.l.m Naturale Artificiale - M
14-16 ms.l.m 8-1oms.l.m Alternato / % ¥ ‘ 2 ; ;
12-14ms.l.m 6-8ms.l.m ST A vy ‘

g
§
g
g

Legenda
= Fiumi === Laminazione
=== Canali minori Manufatti
=== Edificato
. r — — K M
Ferrovia 0 05 1 2 3 4
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LEZIONI FRONTALI

Piani e progetti di adattamento climatico

Il caso di Padova: la diagnosi

Schema del funzionamento

LAMINAZIONE
CANALE BRENTELLA
Canale scavato nel XV
secolo di raccordo tra
i due fiumi principali,
ricevere acqua da
entrambi grazie ad un
corso piano. In caso
di necessita viene
allagato sino a 2cm
dall’argine.

BACCHIGLIONE

\—

Legenda

m— Fiumi

=== Canali minori

=== Edificato
Ferrovia

Alsrenta

e
/3

Y
o

=== Laminazione
Manufatti

LAMINAZIONE

FOSSA BASTIONI

Fossa che circonda

i bastioni. Durante
eventi straordinari
puod ricevere ad
immagazzinare 'acqua
in eccesso da Nord-
Ovest.

BRENTA

MANUFATTO
Lo scambiatore pud
alternare il flusso
delle acque e dirigirle
attravero il canale

di S.Gregorio sino

al Brenta oppure
dirigerle lungo il
Bacchiglione.

——r

CANALE PIOVEGO.
e

BACCHIGLIONE

BARRIERA
TANGENZIALE/FERROVIA
Le infrastrutture come la
ferrovia e le strade ad ato
scorrimento costituiscono
delle barriere continue che
impediscono lo scorrimento
delle acque.

BARRIERA
STADIO EUGANEO
Lo stadio sorge in una

ALLAGAMENTO
ARCELLA

Le barriere delle infrastrut-
ture i i acque

depressione che nor:

Con la costruzione dello stadio
la zona & stata rialzata e le
acque ora scorrono a valle.

accoglieva le acque in eccesso.

meteoriche di defluire a valle
e si verificano allagamenti
superficiali.

Piani e progetti di adattamento climatico nelle citta

ZONA INDUSTRIALE

In questa zona, durante
eventi straordinari, venivano
convogliate le acque in
eccesso del Brenta e del
Bacchiglione per evitare

che allagassero altre zone.
0Oggi la zona ospita industrie
che in caso di allagamento
inquinerebbero le acque con
agenti chimici.

Legenda

e Fiumi

=== Edificato
Ferrovia

| I Barriere
Allagamenti
Rischio

BACCHIGLIONE
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Il caso di Padova: la diagnosi

Rappresentazione grafica della percentuale di impermeabilita del suolo

I suoli con una bassa percentuale
di impermeabilita hanno
un’ottima capacita di assorbire le
precipitazioni, generalmente sono
parchi e zone agricole.

I suoli con un’alta percentuale di
impermeabilita rappresentano
aree densamente pavimentate ed
edificate. In caso di forti piogge
provocano scorrimento superficiale
ed allagamenti.

I suoli con una media percentuale di
impermeabilita sono generalmente
composti da alcune aree
pavimentate, come strade o edifici,
e altre di verde.

I suoli quasi completamente
impermeabili rappresentano aree
di grande copertura del suolo, quali
aree industriali, svincoli, centri
abitati e parcheggi. Ogni pioggia
provoca scorrimento superficiale,
spesso ricco di inquinanti.

— )
0 375 750 1125 1.500

Legenda

& 0% -40%
40% - 70%

@ 70% - 85%

® 85%-100%
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Piani e progetti di adattamento climatico

Il caso di Padova: schemi di trasformazione per le aree pilota
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Copenhagen: climate projects a livello urbano

COPENHAGEN CLIMATE PROJECTS

2016

PREFACE BY MORTEN KABELL 4
INTRODUCTION:

N EXT STEPS T
CARBON NEUTRALITY 6
SMART CITY:

CASE: STREET LA3 - HIGH TECH TESTING RIGHT IN THECITY 10

ENERGY CONSUMPTION:

STRONG ALLIANCE PLEDGES ENERGY SAVINGS 12
CASE: A GIANT LEAP FOR ENERGY RETROFITTING "
CASE: BUILDING THE SUSTAINABLE CITY 16
CASE: THE RIGHT RECIPE FCR SAVING ENEACY 18
CASE: THE MOST CLIMATE FRIENDLY BLOCK IN TOWN 20

ENERGY PRODUCTION:
COPENHAGEN TAKES BIG STEP FORWARD ON BIOMASS 11

CASE: BIOGAS - FROM THE TOILET TO THE STOVE 14
CASE: CUTSCURCE THE MANAGEMENT OF OUR

ENERGY CONSUMPTION 26
MOBILITY:

CREATING AN IRRESISTIBLE OFFER FOR MOTORIST 18

CASE: SMOOTH CAUISING THROUGH COPENHAGEN'S TRAFFIC 30
CASE: CAN A BICYCLE USE ANOTHER BICYCLE? (HINT: YES) 31
CASE: GOOD ADVICE AND GOOD PRICES ON ELECTRIC CARS 34
CASE: RAPID GHARGING KEEPS ELECTRIC BUSSES ON SCHEDULE 36

CLIMATE ADAPTION:

CLIMATE ADAPTATION EFFORT GETS UNDER WAY 38
CASE: SKT. ANN/E SQUARE - A BLUEPRINT FOR CLIMATE ADAPTION 40
CASE: CLIMATE ADAPTATION BUILDS COMMUNITY SPIRIT 41

INTERNATIONAL COOPERATION:
MULTIPLYING THE POSITIVE CLIMATE IMPACT 44

CASE v YA ~ USING b

ENERGY EFFIECIENCY
AND SAVINGS: PRODUCTION:
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Piani e progetti di adattamento climatico

Copenhagen: climate projects a livello di quartiere (St. Kjeld’s)
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Copenhagen: climate projects a livello di quartiere (St. Kjeld’s)

270.000 sgm
s MAIN WATER CHANNEL S EXITTO THE HARBOUR A is the road surface area in St.
Kjeld’s Neighbourhood today.
s MINOR WATER CHANNEL B EXITTO THE HARBOUR B The streets are much wider than
necessary to be able to handle
— POSSIBILITY 1 ===«  WATER CATCHMENT AREA the local traffic.
— POSSIBILITY 2 WEEEEE - FOCUS AREA
—

= 270.000m2

50.000 sgm

of green spaces can be created if

we design the streets according
- to current standards - with

traffic in both directions and the
. same number of parking lots
L\ as today.

50.000m2

Better urban life

In this way we create space for
green corridors, roadside trees,
front gardens and thriving urban
space without losing a single
parking lot.

The water’s way to the harbour. St. Kjeld’s Neighbourhood is located in @sterbro, ﬁorth of Faelled‘parken. We will secure aﬁ
entire neighbourhood against the effects of torrential rain by creating channels in the streets that will lead large quantities of
water to the harbour where it will do no damage.

=220.000m2
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Piani e progetti di adattamento climatico

Copenhagen: climate projects a livello di quartiere (St. Kjeld’s)
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Piani e progetti di adattamento climatico

51, Kjeld's Square, The propasalis aszinad oy the @ad e laadeaze - aTanish cutal andsiaps wi™ chaacenstic depressions
n the wuriaze. Here natwre can Break throug the &pa.
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Copenhagen: climate projects a livello di quartiere (St. Kjeld’s)

Large enclosed courtyard

In a large enclosed courtyard, there is room for big trees
without compromising on direct sunlight to the apartments.
The roofs can be greened and hard covered surfaces can be
transformed into water play and detention ponds.

Narrow enclosed courtyard

In a narrow enclosed courtyard, it is natural to adapt the
facades to both climate solutions and energy renewal. Green
and blue facades can be part of a rethinking of dwelling
opportunities and energy reduction. The water can be used
to cool the building and courtyards and to water the green
facades.
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Contatti e materiali

Prof. Ignazio Vinci

ignazio.vinci@unipa.it

Dott. Joao Igreja (Cultore della materia)

joaofrancisco.santosigreja@unipa.it

Informazioni e materiali didattici del Laboratorio saranno pubblicati nella sezione
“Insegnamento” del sito Internet del docente:

www.ignaziovinci.net
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