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SVILUPPO SOSTENIBILE E PROGETTAZIONE CLIMATE PROOF
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LOW-CARBON STRATEGY FOR 2050
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£eA Report | o 212012

Urban adaptation to climate change in Europe
Challenges and oppartunities for cities
together with supportive national and European polices

‘ ‘ Many cities are now facing impacts such as water scarcity, flooding and heatwaves,
which are expected to become more frequent and intense than they are used to.
Cities need to start investing in adaptation measures using ideas and best practice
from around the world. The longer political leaders wait, the more expensive
adaptation will become and the danger to citizens and the economy will increase.

Jacqueline McGlade EEA - European Environmental Agency Executive Director




The Economics of MINIMUM COST OF CLIMATE CHANGE IMPACTS: 5(%) del PIL
Climate Change
The Stern Review MAXIMUM COST OF CLIMATE CHANGE IMPACTS: 20% del PIL
| ADAPTATION AND MITIGATION ACTIONS AVERAGE COST: 29% del PIL

MAIN ACTION AREAS OF NEXT 10-20 YEARS: energy, buildings, transport

Nicholas Stern, The Economics of Climate Change




Share of the population living in urban areas (projected to 2050), 2050 CLIMATE CHANGE

Share of the total population living in urban areas, with UN Urbanization projections to 2050. Urban areas are defined
based on national definitions which can vary by country.

(a) Population density

Moscow

cap km
3,000

Mexico City | Los Angeles London Tokyo
.

Dhaka

Shanghai
2,500

2,000
1,500

1,000
500

0

Los Angeles | i
0% 20% 40% 60% 80% 100%
Nodata | 10% 30% 50% 70% 0% o
— _| |‘ \‘ ‘I _‘ (b) Carbon dioxide
emissions

tCkm?Zy!
8,000

New York

Source: OWID based on UN World Urbanization Prospects 2018 and historical sources (see Sources) CC BY-SA

Moscow
London
Mexico City

!

6,000 ‘4 Shanghai
]

4,000 J ;

- L7 "
' .
2,000 |_I g
o

Sao Paulo l
L 1}

Courtesy G. Mills, UCD >



LI

2005-MUMBAI-INDIA

| ' ¥

RIVER FLOO

e

—ra ]

2014-GENOVA-ITALY

’

2015-MONGOLIA

: —'i—_ o \é .

di»

i ¢ &

i

DROUGHT

CLIMATE CHANGE



CLIMATE CHANGE

Water Stress by Country: 2040

WATER STRESS BY
COUNTRY

-

ratio of withdrawals
to supply
Low (< 10%)
Low to medium (10-20%)
Medium to high (20-40%)

ﬁ A(_‘LL]EDL]CT @ WORLD RESOURCES INSTITUTE . ngh (40_80%)
M Extremely high (> 80%)

NOTE: Projections are based on a business-as-usual scenario using SSP2 and RCP8.5.

For more: ow.ly/RiWop WORLD RESOURCES INSTITUTE



CLIMATE CHANGE

RCP 2.6 RCP 8.5
(a) Change in average surface temperature (1986-2005 to 2081-2100)

-2 =16 =1 =086 €& 06 ¥ 10 2 3 4 S 7 8 N (°C)

Different greenhouse gas concentration scenarios of annual mean surface temperature change in 2081— 2100. IPCC Working Group |
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URBAN RESILIENCE

RESILIENCE

ENGINEERING
(Materials)
RESILIENCE

MARKETS
(Economies)
RESILIENCE

INFRASTRUCTURES
(Networks)
RESILIENCE

Olazabal, M., Chelleri, L., Waters, J. J., and Kunath, A.

2012. Urban resilience: towards an integrated approach.

URBAN RESILIENCE



URBAN RESILIENCE
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URBAN RESILIENCE

SHOCKS & STRESSES RESPONSES SUSTAINABILITY ISSUES
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ROTTERDAM

At the sewage water
treatment plant,
phosphates can be
substracted...

... And finally is transported
to the greenhouse industry
through it's canal system

Human faeces is rich of
phosphates, a key part of
articifial fertilizer, required
for our food production

A garborator can shred kitchen
waste, so it can be transported
through the sewage system

Unused rainwater pipes can
be used to grow larvae, which
can serve as animal food in
urban farming projects
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| HET WATER ONDER HET PLEIN ZORET ERVOOR DAT DE
| VLOER OP EN NEER KAN GAAN.

ONZE IDEEEN OM REEGEN IN DE STAD OP EEN ZICHTRARE EN ERVAARRARE MANIER OP TE VANEEN SLOEGEN
DIRECT AAN, DE GEMEENTE EN DE BETROKKEN WATERSCHAPPEN WILOEN ER MEER VAN WETEN... EN DAN MET NA
VAN HET ZOGENAAMMDE WATERPLEIN, EEN IDEE MET EINDELOOS VEEL MOGELIJKHEDEN..,

EEN VOL BASSIN IS EEN | ‘..EE;/ LEEE BASSIN 15
GELITKVLOERS PLEIN... | EEN VERDIEPT PLEIN,

CDE UPBANISTEN AND
THE WONDPOLS WATER SQRUAPE

OF EEN ORIIVENDE GRASMAT.., EEN TRAPPENPLEIN

Boer F. et al. 2010 OF EEN DRIJVEND PLEIN... EEN LABYRINTH.. OF EEN MECASPONS!






MaRnahmen
I -‘
Nl i
S
hoher Solar Reflectance Index fur Oberflichen, die
nicht entsiegelt werden kiinnen
Dach- und Fassadenbegriinung
Retention von Regenwasser auf dem Dach \ \
Stellplatz- und Rangierfldchen als temporire
Relentionsﬂai\bei&arkr;
Kombination Griindach und Solaranlag
steigert die Stromproduktion
liber Notwasserwege Starkregen b
in Retentions-, Versickerungs und
Speicherelemente leiten
= 4
blaugriine Dacher vor allem
auf Bauten unter 10 m Hthe
Wasserbecken zur Kiihlung als
Gestaltungselement
Waren, Maschinen und elektrische Infrastruktur
vor Uberflutungsschaden schiitzen Gite

Mulden-Rigolen-Systeme zur
Regenwasserversickerung

A\

Versiegelung vermeiden

Anlegen von teilentsie-
gelten Fldchen

Versickern statt entwédssern

Rohr-Rigolen-Versickerung
und Schachtversickerung

Zuriickhalten und Abfluss Uber Notwasserwege ableiten
verlangsamen

O O

Retentionsdach

Stauraum Strale E

Eﬂ StraRenraum als Notwasserweg

Stauraum Stellflachen

Stauraum Sportplatz © Mulde als Notwasserweg

Retentionsbeet

N
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== urban green corridors
. landscaped areas or areas with natural vegetation
%7 urban area with major presence of private greenery

Collserola mountain range
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I production collection

N ] radiation ,
Vi Co
R ' carbon capture

heating dnd and storage

- cooling
energy

wind
breaks

evapotranspiration

o
temperature =2 2bsorption of B composting
regulation 3 pollutants organic

matter 5 | o
o g

~ _ infiltration {&d

Mediterranean sea

grey water |




MAKING ROOM FOR THE ENVIRONMENT

Projects for land and water include combining the North and South park to make a large Metropolitan park which, thanks to
the plan, will provide Milan with 1.5 million m2 of agricultural land adjacent to the South Milan Agricultural Park. Additional
areas will be safeguarded along large environmental systems.
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SUSTAINABILITY STANDARDS

High performance rules for new construction will allow a reduction in energy consumption, restore and maximize permeable
areas in the city, and to reduce carbon footprint, both in new construction and in upgrading/renovation interventions.

| \ S y @ CARBON FOOTPRINT
Reduction in land use | e 2 1 EMERGY EFFICIENCY | REDUCTION
ill Br illi p . ~ REMNEWABLE ENERGY :

The plan will protect 1.7 million
square meters from possible
urbanization, thanks to the
elimination of areas for urban
transformation (ATU), the
downsizing of forecasted . :
Mandatory Plans and the ; \ A A j : : : B | ol
constraint of over 3 million square >

meters to be used for Agriculture. [ : Ny - ‘ ~ RENATURALISATION ~\ e ' u =l




NATURE-BASED SOLUTIONS

Green

precipitation

transpiration

N
evaporatior precipitation

“l

green roofs
inhitration ground

water recharge riparian

Grey e R O R e S P oo s i

water treatment

infiltration wetland

precipitation Y. Depietri, T. McPheorson, 20] 7

increased run-off

volumes and rates

piped stormwater

extensive impervious
surface

basin



A
: NATURE-BASED SOLUTIONS

evapotranspiration

A

v
infiltration

infiltration

N

AR ot flow control detention retention filtration

overflow pipes to manage
stormwater runoff during
large storm events, especially
for poorly-drained soils

\‘ Y ~i }Lh‘_ NA ~ A =

s W o
: aldbpin
,)li VY s ; N
Slow Spread ¥ Soak vV detention retention surface sand infiltration riparian constructed
filter trench buffer wetland

10 14

ar ===

b 3
flow control underground rainwater underground vegetated pervious infiltration
devices detention harvesting sand filter roof paving basin

increasing level of volume reduction ———

3 6
oversized dry swale wet vault filter strip vegetated bioswale
pipes wall

from mechanical to biological
LID Facilities Menu

Low Impact Development
University of Arkansas Community
Design Center, 2010




Urban park
= water body collects runoff from
peripheral public realm and roofscape
= treats runoff
= exceedance event detention
= tree planting

Podium deck
= geocellular storage

= pervious surfaces (hard and soft)
= rain event water features

Civic street
= bioretention areas

= tree planting

= pervious footways

= exceedance channel
= underdrained swale

Low density housing

= on plot rainwater harvesting
and rain gardens

= pervious surfaces

= bioretention and tree planting

= pervious footways

= underdrained swale

Car park
= exceedance zone

= detention basin along boundary
= tree planting and bioretention

= pervious parking bays

Urban square

= tree trench attenuation
= pervious surfaces

= rain event water feature

Medium density housing

= inverted profile streetscape with
surface channel conveyance

= community rainwater harvesting

= roof terraces and gardens with
attenuation

Green way
= collects surface water runoff
= exceedance zone
* pervious surfaces

Sustainable Urban Drainage Systems — SUDS
Woods Ballard, B. et al., 2015

Roof runoff collects
Tree planting to i : in water but_t and
intercept flow and ¢ ' overﬂov{s into
contribute to local 4 adjacent rain garden
character

Bioretention area
receives water
from road
carriageway and
adjacent parking

Combined services
below footway
Multifunctional zone

Pervious parking bays
over lined sub-base

Surface rill conveying water Planted trench

Productive strip irrigated
with surface water runoff

Roof
catchment

Stored water
used for
building

maintenance

and landscape
management

Combined tree pit
and geocellular ~
attenuation .

Rainwater harvesting tank

NATURE-BASED SOLUTIONS

Surface channel to
collect runoff and direct ~ -
into attenuation zone *

Surface channel to
collect runoff and direct
into attenuation zone

Combined tree
trench surface
water attenuation

Slow release
geocellular attenuation

Green roof Green wall
Raised planter

Geocellular
storage

Geocellular storage —
below roof terrace

Rain event water feature

Storage
Pervious surface

o (hard)
below podium deck Pervious surface
(soft)
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CLIMATE PROOF BUILDINGS
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BIQ — Das Algen Haus | Arup

CLIMATE PROOF BUILDINGS



IDENTIFY YOUR FLOOD ZONE _ B eSmon.

Use FEMA maps to determine
your flood zone and flood
elevation i
V Zone ol
Coastal A Zone e f
A Zone 1

X Zone i /
£5

IDENTIFY YOUR FLOOD ELEVATION

Determine critical elevations for

your building

@ Base Flood Elevation (BFE)

(c) Design Flood Elevation (DFE) —_— Ng
=BFE + Freeboard

@ Lowest Adjacent Grade Elevation @

@ Lowest Floor Elevation

REVIEW RELEVANT CODES & REGULATIONS

Understand how
Federal, State and city
floodplain regulations
impact your options

STEP 3§ STEP 2 | STEP 1

Retrofitting Buildings for Flood Risk | Department of City Planning

IDENTIFY YOUR MITIGATION STRATEGY

Become 7
familiar with T A
resilient retrofit ——

standards and

meth°d°I°gie5 Hlewte Flm:g}e)inof Flo(?i;yroof G
DESIGN YOUR STRATEGY

Identify the physical and operational characteristics to
inform design decisions and best practices

Identify building type

e 7D o R

Select approach
Substantial Damage Alternative
Substantial Improvement Strategies

Assess Feasibility

21 2. % Individual or Fees and

Communal Construction Cost

Insurance

and Filing

CLIMATE PROOF BUILDINGS

n“ ELEVATE&WFET

Wet oodproof area below the
DFE by instafling flood vents
located st 3l exterior and interiar
walls and replacing all windows,
doors. structure and finishes with

flood damage-resistant materiais
Fill basement and cellar 1o lowest
et grade.

Relocate the square footage from
the areas below the OFE ta the
new sadition

Elevate criical systemstoa
platform above the DFE



EVERYDAY SITUATION

The water reservoir is empty
and the parking structure func-
tions as a standard underground
parking facility. The urban urban
space at the top of the plant is
accessible from street level.

HEAVY RAIN

The rainwater slowly fills the water
reservoir and the parking facility
moves up in the terain. Access to
the parking facility and the urban
space is through an opening in the
wall of the structure, where a spiral
ramp leads pedestrains up to the
urban space and leads cars both up
and down in the structure.

POP-UP | Tredje Natur

CLIMATE PROOF BUILDINGS

o =

CLOUDBURST

As the water resemvoir is filled
with rainwater, the parking facility
shoots up in the landscape. The
docking ramp ensures access to
the parking facility regardless of
the water level in the reservoir for
pedestrians and cars alike.

100-YEAR EVENT

Rainwater fills the reservoir to
maximum capacity and the park-
ing facility is raised to the highest
level. The lower levels of the park-
ing facility remain under terrain to
maintain buoyancy and horizontal
plans and ensure that the structure
is keptin place.
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