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Turin and Climate Change Main Steps

Patto dei

Sindaci

Un impegno per
Fenergia sostenibile

MITIGATION

To reduce the GHG Emission

PIANO DA g the city has identify as
LENERGIA__ | 8  mainpillars energy efficiency
SOSTENIBILE | and sustainable mobility

TAPE
Tunn Actisn Pan for Lrergy

19 gennaio 2009

The City of Council
sign the Covenant of
Mayors
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Objectives and Results
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Main Actions

Green Public
Procurement

W EDIFICI COMUNALI
B EDIFICI TERZIARI (NON COMUNALI)
W EDIFICI RESIDENZIALI
ILLUMINAZIONE PUBBLICA COMUNALE
B TRASPORTI
B PRODUZIONE LOCALE DI ENERGIA ELETTRICA
“TELERISCALDAMENTO
W ALTRO (APE, COIN_VOVLGIMENTO DEI CITTADINI, VERDE)

Mobility

District Heating
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Turin and Adaptation .
P Main Steps

=0
‘, MAYORS ADAPT

20 Aprile 2015

Approvazione con
Delibera di Consiglio
Comunale
dell’adesione formale
della Citta a Mayors
Adapt
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New prospective
— _ Patto dei Sindaci |

per il Clima e 'Energia

Presentato dal Commissario Miguel Arias Cafiete come ' l@ pil vasta iniziativa urbana su clima ed energia al

mondao", il Patto dei Sindaci per il clima e I'energia vede coinvolte migliaia di autorita locali e regionali impegnate su base volontaria
a raggiungere sul proprio territorio gli obiettivi UE per I'energia e il clima.

Con il loro impegno, i nuovi firmatari mirano a ridurre le emissioni di CO, di almeno il 40% entro il 2030 e ad adottare un approccio

iti i climatici.
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Objective:
SupportSMEs-with=
tools-and expertles:

to-improve-their
resilience
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SMEs Localization

Manifestazioni di Interesse raccolte

Totale n. 32

Y, Il clima cambia. With the contribution of the LIFE financial LIFE DERRIS - DisastEr Risk Reduction InSurance
gsy Riduciamo i rischi. instrument of the European Community info@derris.eu - www.derris.eu

LIFE14 CCA/IT/000650




DATI AG G R EGATI ADDETTI, SETTORI, CERTIFICAZIONI

1-250-1

r

<5 —2 Aziende

21-50-5

Aziende

74%

Classe Addettin. 5 - 20 - 24 Aziende

In fase di certificazione - 2

ol

R

~

CHIMICO
19%

SERVIZI
16%

COMMERCIO e M S
e MECCANICO 2 o

ALIMENTARE 36%

No- 11

10% T i ;
‘ 150 9001 @ @ I1ISO <@f’7ﬂ & s
i W g 9100 [0
n. 18 n 4 TS16949 1 1
(14 standard 2008 e (standa.rd 2004) n.3 n.2 - o
4 standard 2015)
FATTURATO: Classe 1-5 ml € - 64% - n. 20 Aziende CESPITI: Classe fino ad 1 ml € . 55% - n. 17 Aziende
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Training PMI

¥/
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Training for self-assesment and
impact analysis on climate change

2 visit at the site with expert

Industrial District Adpatation Plan
development

ZYERRIS

I ehma cambia. Rducama | nachy

PIAND D'AZIONE ZIENDALE PER
UADATTAMENTO Al CAMBIOMENT!
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Stakehoders Involvement

Internal

Aree del Comune di Torino coinvolte nel percorso:
AMBIENTE (Aria; Rifiuti; VAS; Bonifiche; Mobilita nuova; GPP);
URBANISTICA e PIANIFICAZIONE; PROTEZIONE CIVILE;
URBANIZZAZIONI E RIQUALIFICAZIONE SPAZIO PUBBLICO;
MOBILITA"; VERDE; PONTI E VIE D'ACQUA; LL.PP; PATRIMONIO
e COMUNICAZIONE — UFFICIO STAMPA

External
GTT - IREN - AMIAT (IREN) — SMAT - ARPA PIEMONTE

ALCUNI NUMERI

8 Training Days
26 Department Engage

57 Director and Operational Position
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Local Climate Profile — Heat Waves

% CegAdaptive
Industrial Area Surface Temperature L
21 July 2006 & 22 July 2015 (mean)
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I ¢ 076205006 - 10 4926054 55 Awers
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Presentazione del lavoro ':g*;%ﬂsgzixs

Sviluppo e sistematizzazione di una valutazione multi-pericolo

Definire i due rischi significativi per la realta torinese e piu
aggravati dai cambiamenti climatici (isola di calore urbano e
inondazione);

Raccogliere e armonizzare i dati di pericolo esistenti per i rischi
selezionati;

Sviluppare un modello e una caratterizzazione multi-pericolo.

Analisi dell’esposizione

Sviluppare un inventario di elementi potenzialmente esposti
relative alle infrastrutture critiche e alle aree residenziali e
commerciali.

Sviluppare il calcolo delle perdite previste per i portfolio
selezionati.

Sviluppare il processo di mainstreaming tecnico e istituzionale al
fine di fornire strategie condivise e prioritizzate.

Gy

Riduciamo i rischi.
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Urban Heat Island 0 hnmtie

AUMENTO DI TEMPERATURA
NELLE CITTA FINO A

+5C

Citta e metropoli,
Centr wbani a media densita abitativa,
Perifens urbane con presenza di parchi e verde circostante

Aree rurah, coltvazioni - poco antropizzata

Area naturale scarsamente 0 per nulla antropizzata.
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U r b an H eat IS I a.n d (qualitative profile) .... Ada tlve
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Historical Heat Waves

GeoAdaphve
...\ s

Analisi della temperatura massima
registrata dalla rete di stazioni
meteorologiche attorno a Torino

Nome
stazione

(ARPA e SMI)

Nome
stazione

Bric della
Croce

Istituto di
Fisca
3
4

SMI

SMI
dell’Universita

Sede IUPO
Baudicchi

SMI
ARPA

3 Pino Torinese  ARPA
ARPA

H Alenia

Giardini Reali
Reiss Romoli

Vallere
Via della
Consolata
Venaria
Ceronda

Buon Pastore

8
.
12
13

Italgas

SMI
SMI
SMI

ARPA

ARPA

ARPA
ARPA

® staioni s &

.
\ : 0051 2 3 4 CwAdaptlve
*) Stazion Apa Piemonte

I — T .. [ )
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Historical Heat Waves oy

...(\3 Adaptive
® zoAdaptive

E Xt re m e Numero di anni con una giornata con T max > 35 C° [%] ;;mogezroa::re massime (co) .
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Analisi delle immagini satellitari sggt

e | satelliti Landsat e ASTER raccolgono bande visibili e

infrarossi termiche
e Le |mmag|n| eIaborate possono consentire di calcolare Ia
R o densits

b, e

False color composite (2006) simplified land cover (2006)
purple = developed, green = vegetated, blue = water
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Satellite Picture o e

Landsat 8 - Surface Temperature - 22 July 2015

0..1"..« Adaptive

| |

Legenda

| Confini comunali
Surface Temp. (C)
[]24-29
[]30-33
[134-37

[ 38- 41 i =
B 42- 47 \‘Al;ej,lri/dustri? e

Gy
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Calibrazione del risultati o0

GeoAdaphve

Differenza calcolata tra la
temperatura derivata dal
satellite e le letture dalle
stazioni meteorologiche

(vedi a destra)

| risultati di analisi
satellitare evidenziano
aree piu calde nelle zone
industriali e aree piu
fredde nelle zone con

Validazione della temperatura superficiale - 22 Luglio 2015

Satellite vs. Temp. Interpolate (°C)
| BUE 25

| B ¢
[«
[Jare
D};S
e
e

..L oAdaptive "
o A

3333\

ERNIS(4.APRA €

\WiaVay
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M ap p | N g U H I .::oAdaptlve

Basso pericolo: Temperature
comprese entro una deviazione
standard superiori alla media
Moderato pericolo: Temperatura
comprese tra 1 e 2 deviazioni
standard superiori alla media
I?emwmrel@vaeto Temperatura
supes 2 devigreni

 Other Buildings

allasrredia

B Agriculture

= Vegetation

! ﬂ Industnial ireas  Heat Hazard Severity
M Forest Ny - [] TomoBounday || Low(+1 50
] Water 3 " ) ‘ H ¥ - _'S_tp' Rivers i ?m.ﬂu‘“-ﬁ 1]

B high >250)

= Other

With the contribution of the LIFE financial LIFE DERRIS - DisastEr Risk Reduction InSurance
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UHI different use of land $ Geohdaptive

Use of

Land

Building Industrial 757.03
Residential 39.2 | 1930.73
Green Area in School| 39.2 186.22
Green line on street 384 63.43
Green Square 38.3 31.46
Garden 38.1 252.37
Various Green 38.1 69.30
Sport Green 38.1 12.77
Walkside with tree 38.1 179.96
Park 34.3 543.95
Riverside 32.6 22.96
Dense Green Park 29.1 60.79
River 314 237.46
2SERRIS | riiiin e o Eaorn oo e s e
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UHI industrial Areas (oerris) o e

Lungo Dora Riparia Reiss Romoli
Aee ndustsall DERRIS

P ), 4 |
[T \‘t’f"‘ \

- 50 m o meno (3°C sopra la meda)
50-100 m (1°C sopra la media)

Temperature (*C)

AR 50

Basse 25

—— Linea femoviana .“ v
s'o y -

Confini comunai ’

Fiums

. Aumento deIIa temperatura d| 3
C° a distanza di 50 m dalle aree
industriali, di 1 C° a distanza
compresa tra 50 e 100 metri

 48% dell’area della citta’

N o
® GeoAdaptive
A {1 :

D051 2, 3 4

interessata da queste aree
é:’/\, E R R | S ::Lég?a;%amgcﬁ I\:1vslttfr1utr:112r(]:0n;trtlrl::‘tethigl‘%!teké nglflriéli:glr m e n teIBIEF@IDjFFél% Dlsast%guRﬁuéo InSurance
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Flooding Analysis

GeoAdaphve

valutazione e la gestione del

FonteDirettiva Alluvioni

2007/60/CE quadro
metodologico per la

rischio di alluvioni

e Basso pericolo (L): Tempo
ritorno fra 20 e 50 anni,
ossia alluvioni frequenti

. . Legenda
. M d p | ( M) ° T I I I p - Sosano N = B_ Srack scra-urtene prmcpal
e I O e rI Co O e O ScecaioM = C_Strade exka-urbare secondare
Soerano L D_ Strade & scomments
ritorno fra 100 e 200 anni, coitan i
— A ALSOTEe Linsy
ﬁ(‘(‘;"\ ’WIIII\III‘\ [ aVYaYalal
» Uoold dlil \A I P |\ AW
Y, Il clima cambia. With the contribution of the LIFE financial LIFE DERRIS - DisastEr Risk Reduction InSurance
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Analysis Multi Hazard 0 hnmtie

Isola di calore urbano sovrapposte con
le zone di inondazione fluviale per
determinare le aree di sovrapposizione,
dove residenti e diverse infrastrutture
POSsSONO essere esposti a inondazione +
a caldo estremo.

Le aree di maggiore esposizione sono
concentrate lungo le sezioni piu basse
della Dora Riparia e della Stura di Lanzo.

’ [ mweircustisi  Suscettibilita’ delle aree multi-pericolo & " D
nonche ungo [2z= = i
fiume PO, ViCiNu s -

Wthsll”Z:J;)S).ASTERlMSAMETI, 2006}, 0 2 ‘Km S

Confluenza.

Y Il clima cambia. With the contribution of the LIFE financial LIFE DERRIS - DisastEr Risk Reduction InSurance
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Multi-Hazard Analysis ©erris) oy enie

Parco della Confluenza Dora Riparia e Cimitero
(I verso San Mauro) (Lungo Dora Riparia)

* Confluenza Stura di
Lanzo nel Po + ampia
area industriale.

* Areerosse ed

* Presenza del fiume
Dora Riparia area
caratterizzata da un
edificato fitto

arancioni
prevalentemente * assenzadiampie
residenziali. aree verde

-~ BT i e il G-
‘.' -

> -

C— -

With the contribution of the LIFE financial LIFE DERRIS - DisastEr Risk Reduction InSurance
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Exposure analysis :;ogdathe

Indicator Source Type of Hazard
1Population
UHI, Flooding,
1.10ver 65 ISTAT Multi
UHI, Flooding,
1.2Under 5 ISTAT Multi
1.3Women over 65 ISTAT UHI, Multi
2Fisica

UHI, Flooding,
2.1Relevant Infrastructure GEOPORTALE Multi

Y, Il clima cambia. With the contribution of the LIFE financial LIFE DERRIS - DisastEr Risk Reduction InSurance
M Riduciamo i rischi. instrument of the European Community info@derris.eu - www.derris.eu
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Ground EXposure (oerris) 0 hnmtie

Lungo Dora Riparia Z1 verso San Mauro

> a v""'
PP
\Aléfl' " 2 ’l

) .- e

»
- 0 200400 800
3 T
L Avee incadabil (20-50 anw) Qspedai == Linza ferroviarie

Areeinsndabii (100200 80n) Y Sentriammiistutv = A_Auostrads

Aree incndabil (scenano S00ann) @ Senvizi secio assishnziall = B_ Strade extra.urbane prnzical

— Fumi o Scude == C_S¥ade exva-urbans sacondarie
[ | Confini comana +  Commertio D_ Swade di scommerta @ ‘GeoAdaptive
E_ Strade di quarthere ..

[y
Urban :
Heat Flooding | Multi-
| e
HoSpital 6 5

Administrative
e 22 7
93 16 23

444 53 65

ESIE
LU 23503 2.458 1.426

Y Il clima cambia. With the contribution of the LIFE financial LIFE DERRIS - DisastEr Risk Reduction InSurance
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Human Exposure wHy

Qb
® GeoAdaptive
.. .‘ Spatial Technologies + Strategies

Popolaz. over 65
Donne over 65

Popolazi. under 5
U

ALE (over 65 +
under 5)

Popolazions overéS —— (inea ferroviana

e

— A_Adtostrada
0-10 ~—— B_ Strade extra-urtiane principak
10-25 —— C_ Strade exira-4sbane secondare
B - D_ Strade d scommento
| ER £_ Strade di quartiere

Urban
Heat
NEN

Multi-
Hazard

Flooding

141.116 17.411 10.444
90.750 (10.299) 7.036
28.200 4.108 2.838

260.066 31.818 20.318

—— :“GeoAdaptivg

Confini comunal .. .\

N

A

0051 2 3 4

2SERRIS
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Risultati appresi, prossimi passisggte

Risultati
e Priorita’ rivolte alle zone industriali e all’aree

circostanti
* Limportanza di ridurre I'esposizione fisica — —

delle infrastrutture e della popolazione piu’ ;Z_’;_f F
M:ﬂﬁ?t‘?l%mmg . §§i =
Validazione di analisi attraverso un processo E“_ggé: \‘__.__
partecipativo LS L
* Identificazione delle aree prioritarie per
"'implementazione delle strategie
* Definizione di un possibile elenco di strategie “"""'—""’""""E

Il clima cambia. With the contribution of the LIFE financial LIFE DERRIS - DisastEr Risk Reduction InSurance
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OPEN 011

é(ln"r\' DI TORINO

= a.l

energy consumption pre and after intervention;

EU Ecolabel: IT/025/467

W, E R RlS | It clima cambia
3&" Riduciamoa i nschi,

Q0 | Q0

ch I ‘,;AYORS ADAPT

a) INTERNAL and EXTERNAL temperature monitoring data logger (a.1) weather forecast station (a.2); b) Green wall and roof on the wall ¢)

a.2
(ritmorTe]

Arp*a

s dzgioraia
per la Proletione Ambiestale

%ﬁ E R R | S | Il clima cambia.
aY Riduciamo i rischi.
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BeSt praCtlse %(Il'l"l‘\‘ DI TORINO

GREEN ROOF ‘ DRAINAGE PAVEMENT

e

Urban 3

Coordinatrice progetti - Loredana Di Nunzio

With the contribution of the LIFE financial LIFE DERRIS - DisastEr Risk Reduction InSurance

instrument of the European Community info@derris.eu - www.derris.eu
LIFE14 CCA/IT/000650
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World population trend (UN-2014 World Urbanization Prospects)

Population (millions)

2000 -

1000 - == Urban

0 s Rural
1 1 1 1 |l 1 | 1 1 1 1 1 1 1 1 1 1 1

| 1
O Q Q Q Q Q
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Society

People living in urban areas (WWF - Planet Living 2012)

Key

- Cities over

10 million people
(greater urban area)

A Predominantly

urban 75% or over

- Predominantly

urban 50 - 74%

Urban o - 49%



Society

Foreigner citizens in Italy (2002-2016) - ISTAT
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Incremento dal 2002

mmm Cittadini stranieri residenti in Iltalia
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Urban areas increase (1954-2007)

45% 8 1% 12,7% 14,1%
B e e IR LG LL
1954 1980 1999 2007
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Agricultural lands loss (1954-2007)

1 Urbanizzato

2 Aree agricole

1954 2007 Aha A% 1954 2007 A ha A% A % anno
VA 11.199 44.263 18.239 -26.024 -58,8%| -1,10%
MB 6.531 4% 31.015 14.788 -16.227 -52,3%| -1,00%
co 5.596 39.147 19.408 -19.739 -50,4%| -1,00%

127.731

81.870

-48,0%

BG 8.258| 38.273 115.380 77.975
SO 1.964 33.544 24.639 -8.905 -26,5%| -0,50%
BS 12.769 221.032| 167.307 -53.725 -24,3%| -0,50%
PV 10.796 244.596| 219.612 -24.984 -10,2%| -0,20%
MN 9.682 210.782| 192.166 -18.616 -8,8%| -0,20%
LO 3.004 68.073 62.720 -5.353 -7,9%| -0,10%
CR 6.894 161.437| 151.377 -10.060 -6,2%| -0,10%
LOMBARDIA | 100.117|336.050 +235.933 +235,7% 1.321.877|1.043.030 -278.847 -21,10%| -0,40%

In Lombardy region we lost 5,400 ha per year of agricultural lands, around 15 ha per d&y
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What’s 100 Resilient Cities?

y 100 Resilient Cities - Pioneered by
., the Rockefeller Foundation (100RC)
is dedicated to helping cities around
the world become more resilient to
[ the physical, social and economic
' challenges that are a growing part

of the 21st century.
Cities in the 100RC network are
g provided with the resources
e # . AP necessary to develop a roadmap to

(il - ¥ P resilience

£% “: % 100RC is a no-profit funded by the
' ~ Rockefeller Philantropy Advisors

(RPA)

o >
. -
. &
\ )
MILAN
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What’s 100 Resilient Cities?

A Resilient city is capable to live and
grow rapidly, innovating and
adapting its shape and patterns of
life and organization, in response to
new challenges. In particular during
critical or unforseen situations or
even emergency.

Resilient is a city that organize
themselves to do so by activating
their capacity planning and
government, involving the local
community (citizens and their
representatives, the business sector
and scientific research).
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Challenges

RESILIENT ABOUTUS NEWS OURCITIES OURPARTNERS CITYRESILIENCE Q

Selected Cities

Explore the member cities in the 100 Resilient Cities network.
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Challenges

MILAN HEAT WAVE

LACK OF AFFORDABLE HOUSING
RAINFALL FLOODING
RESOURCE SCARCITY

RIOT OR CIVIL UNREST

The need to handle emergencies arising from the

hydrogeological and climate change: flooding, heat waves or
peaks of cold.

Milan will have a particular attention to the hardships faced
by the elderly and children who live in the suburbs.
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MILANO CITTA' RESILIENTE

Mappa del Rischio - Direttiva Alluvioni 2007/60/CE
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diMilano

The question of urban quality in the suburbs with particular
reference to the districts of social housing.

LACK OF AFFORDABLE HOUSING
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ad The areas for disposal or already more instrumental brownfield areas
% Including in the areas of transformation have a total area of about

1,200,000 square meters. 56
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OPPORTUNITIES

SCALO ROMANA: DISMISSIONI
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OPPORTUNITIES
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Two challenges strongly intertwined:

the demand for quality in the urban suburbs can be
answered in those interventions that are also helpful to
reduce the risks and effects of hydrogeological and
climate change faced by the elderly and children who
live in the suburbs.
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Urban Development, Green and Mobility

DG e PGT - Plan of Government of the territory
Territorial e Building Code Regulations
Development e Shared Project Areas

DG e PUMS - Urban Mobility Sustainable Plan

Mobi/ity, Transport e Shared Gardens project
and Environment e Programs to prevent raising of the water

DG e Green Area Regulation
Life Quality * Shared Gardens Project

DG Public Works and
Landscape

e Abaco of the Urban Design
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Monitoring and management of emergencies caused by extreme weather

DG e Emergency plan and intervention on the
Urban Security flooding of the Lambro / Seveso / Olona

DG

, _ e Care plans Hot / Cold
Social Policy

DC

Economic Development

Maintenance, upgrading and development of social housing estates

DG

Housing

e Programs of financial compensation

e Zone Agreement

DG e Integrated programs of action for the new
Urban Development quarters of Social housing
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GREEN
The spread of green areas (areas, roofs, walls) or micro redevelopment of public spaces
conscious presence of green that improve not only the quality of urban life, including the local
microclimate, thus mitigating the negative effects of the summer heat peaks




Interventions for urban and hydraulic protection of buildings and public spgces, that
increasing the green areas and the permeability of the soil, multiplying thd capacity
of local water retention and drainage of water, during extreme weather g¢vents or

flooding due to floods and raising the water

65



Sharing Cities

MILAN



SWES Sharing Cities — The consortium and timing
H2020 SCC-01-2015

CONSORTIUM

VIRTUAL PMO +
DESIGN AUTHORITY

3 LEAD CITIES

3 FOLLOWERS

20-35 SCALE UP CITIES

6 TRANSVERSAL PARTNERS
20+ DEVELOPMENT PARTNERS

CORE CITIES:
London, Lisbon, Milan

FOLLOWERS:
Bordeaux, Burgas,
Warsaw

+ scale-ups

Implementation 2016-2018
Monitoring 2019-2020




SMES Project partners

Platform

ITALIAN
PARTNERS OF
SHARING CITIES




< inieeMes Project areas

LONDON LISBON MILAN

London Lisbon Milan

* 85m residents + 1.1m * 0.6m residents + 0.4m * 3m residents + 0.8m

daily visitors + 16.8m daily visitors + 10m daily visitors + 1.9m
tourists tourists tourists
Greenwich Downtown * 70% live In mult-owner
* Peninsula brownfield « 540 ev public charging bulldings rated G or F
+ 23,000 council housing points from 4 providers + 5,500 GUIDAMI car
* 46,000 private housing = MOBIE single platform sharing members
= 25% CO, from municipal to manzage ev charging  + ION evtest
bulldings points Porta Romana
« 12 ‘ow capacity charging + Transpolis public * Rail Station brownfield
points transport platform » 100,000m? industrial
* autonomous vehicle test = 64.000 streetlights retrofit

.
.

23.000 street lights 163 sets of open data + Smart City Lab

* Heat recovery unit
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DEMONSTRATION AREA )
1439k

__Porta Romsana
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" Pompea Leoni p : y 3 ._ : Prada Foundation
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Vettabbia Canal
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1 Sman Oty Lh
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s@@gs Sharing Cities

Innovative solutions for:

electric mobility
citizen engagement
building refurbishment
public lighting
ICT

—nnonl
0|0jo0
0joio

Place

eV Charge

Smart
Parking

o=> Sharing Services

People 5= | Layer (Apps)

Customer
= Engagement Tools

& & Approach
' ‘ v : \ Y (@ D|g|ta|
X N Bond

Scheme

" Platform

Urban Sharing
Platform

elLogistics



wriNccRles People — Place — Platform

Develop new approaches and
tools to improve the public’s
S, understanding of how smart
cities should operate. Promote
the citizens’ active
participation.

People

CmES
LA
-5 il
® e
Place Platform

Manages data from a wide
range of sources, including
sensors, as well as traditional
statistics. It is built on common
principles, open technologies
and standards.



[iniccfMes People — Co-design

o o MG
Pl

2

Digital Social
Market

1 3

New Urban Services  Building car-
_ sharing

£ User experience gilgean =5 A -

4

Building
retrofitting
= workshop 6 5
u mock-up Sharing Cities ~ Branding for
= hackathon Physical Hub g::;r;ng

= crowdfunding




People — Co-design — New Urban services

s@@es

6 workshops
for envisioning
new

urban services




ecfes People — Digital Social Market

BENEFITS FOR BUSINESS  LOCAL SME
EDS

1 DISABILITY RAMPS @D 10.000 I ;
MILES/ MoNTH
2 E-L0GIsTICS e 07+, ...
MONTH
3 BUILDING RETROFIT @ 1000 |

Hites I’H Wil
4 FREE ADVERTISING

L."mmwosl

+ \OO

POINTS




S@@ES Place

)
( clmes
G0)

Place

Building retrofit
Energy management
Mobility

Smart Lampposts

People

\_/ Platform



People — Co-design — Building retrofit

\RINGCMES

5/6 private buildings to be refurbished (21.000 sqm)

Codesign process for engaging people in massive
refurbishment

1/2 public buildings to be refurbished (5.000 sqm)

9 meetings / round tables - 20 buildings involved
3 groups, 3 meetings for each group
1 extra-meeting in each building for engaging 50%+1 inhabitants




S@TCJ s Place — Mobility

General Goal: Low carbon mobility

How: 10 Mobility areas

1

E-Bike 2
Sharing E-Car 3

Sharing  Condo- 4
@ e-Car- mar 5
@ @?iglring garkirtlg E-

— Logistics

)




o 1
ilecMes Place — Mobility — e-bike sharing eBike

Sharing

Service

 Enhancement of Bike sharing service
with the set-up of new stations and
150 e-bikes

* Reservation system & algorithm for
forecasting availability of bikes for
relocation strategies




e . . 2
incefMes Place — Mobility — e-car sharing eCar Sharing

Service

* Enhancement of Car sharing service
with the set-up of 10 eV charging
stations

e Algorithm for relocation of electric
cars




. : 3
5@\@2@55 Place — Mobility — condo e-car sharing  ecarsharing

condominiale

Service
2 eV for condominium car sharing

* Selection of condominium through
surveys and data analysis

e Selection of e-car sharing provider
through public call
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. . 4
tlaricefes Place — Mobility — smart parking Smart

Parking

Service

Sinmﬁm:momﬁwnd-diﬂdamhammj mamxmcmwmwaam/mmmj

* Public Transport accessibility wor - = ' aaon TER I
protection: avoid illegal parking =it SR immnacins . e s aiaoh

next to the Public Transport -
stops

e Pedestrian crossing protection
from illegal parking: avoid illegal
parking next to the pedestrian
crossing or crossroads

e ———
e I

Sistema di prenotazione e gestione degli stalll di carico/scarico merci I Sistema di prenotazione e gestione degli stalli di carico/scarico merci }

. .
Socver
 Parking control for disabled - N B cvos - =
Luce BLU INFERMITTENTE [ p—— Lece ROBSA st SO O
;uw:mwuu :owxow -:-a. regw m~: n:-.:- Parrola Orupats Comcamtroten o sagr rmames du
oin Pranatatn vy . sagna it e v s e
eople e e St Nom Promotats | ITegolers SN ot
ottt e 0 Logest! o Sorver Rowde R ot s Vel © 1e1aere magRet vt

Toarrwtt e e e e e Remte

* Parking control for load/unload
logistics operations
e E-car sharing management

A

A-




L. S
g'St'CS elLogistics

.

cMes Place — Mobility — e-lo

Service

* E-logistics service with 9 e-vans and 2-
ebikes

e Optimization of logistics EV
management

* Possible integration with e-bike
sharing

* Implementation of Mobile Depot
service to be evaluated

=

~ NREONNS




[inceMes Place — Smart Lampposts

Service

* WiFi antennas

e Environmental monitoring
e Air quality
* Temperature

*  Humidity
e Atmospheric pressure
* Noise

e Pushto talk

* Monitor traffic flows and speeds of vehicles and flows of pedestrian

* Discouraging double parked cars system: avoid double parking along the street for
traffic fluidization



g Ag.wes Sharing Cities in a nutshield

 Ambitious (for both the wide range
of interventions and the approach)

e Districts as test area of the smart city

* High level of replication (in the same
in city and in other ones)

LONDON LISBON MILAN

% 9%
00V

P
Sharing Services
£ / Layer (Apps)
> ® “Xa 9 Customer
2o NN/ 4 S Engagement Tools
=1 e . ' & Approach
IEI\:I X “ P ¥ il 2
mn ’@ Digital
- Bond
Scheme
-
@
eV Car e
share | (735(p)) eBikes Platform
/\ Urban Sharing
Smart [;, Platform
Lamppost

eV Charge

Parklng l> elogistics
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Milan: an agricultural town

Population Agricultural Area
Local District 1.316.000 182 sgm 27 sgm
inhabitants (15% about)
Metropolitan 3.869.000 1.575 sgm 652 sgm
district inhabitants (41% about)

The food farming sector is a key point in the national debate not only for the economical
Importance of this productive area (+ 40% in 7 years according to a recent studio from
Nomisma), but also for the environmental and cultural implications linked to the trend to get
back to cultivate the terrains, and to more respect for the environment and lansdcape
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Milan: an innovative town

According to the data from the register of innovative startups from the
Italian Chamber of Commerce (October 2016)

Milan start-up landscape is the most flourishing of Italy with around 935
innovative startups (14,69% of national total)

In Italy there are 6763 start ups (+ 7% than in year 2016)

In Lombardy region there are 1382 innovative startups (21,72 of national
total)

Innovative start ups

in some italian cities
1000
900
800
700

= v 600

o 500

f : 400

[ 300

1 200
% -

0

Milan Rome Turin Bologna MNaples
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Innovation in food farming’s system

| | CONSORZIODAM
e 2011: Foundation of DAM consortium disiretto agricolo milanese
* Since 2012: Guidelines and Public Announcements for _
farmer’s markets, ethical purchasing groups

(community supported agriculture) and shared gardens ‘7"

and vegetable gardens

 Dal 2012: the start of a Plan to recover the old,
historical and abandoned rural farmsteads (16
farmsteads)

e 2013: Milano Metropoli rurale («Milan as a rural
Metropolis») — an Agreement signed among the
Provincia di Milano, Regione Lombardia and Consorzio
DAM for a shared strategy on a urban-rural

development on metropolitan scale www.agricity.it (U |“h

Milano,,

METROPOLI RURALE

Tela teecta. ula 4



http://www.agricity.it

Innovation in food farming’s system

e Since 2013: Alimenta2Talent: a program to support A b
innovative startups in the food farming sector and in
the sector of «scienze della vita» (sciences for life)

e 2015: Pubblication of the Food Policy Guidelines 2015- |
2020 (by Milano City Council) and of the Milan Urban
Food Policy Pact joined by 90 cities worlwide

 2016: OpenAgri: New Skills for new Jobs in Periurban
Agriculture (Urban Innovative Actions, DG Regio)

2016 Food City _
UIA | et
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Urban Innovative Action (UIA)

UIA is a new program from the European Commission
Subventioned through FESR 2014-2020

Supporting innovative ideas to face relevant urban EU
challenges

Total budget : 372 Mil €

378 proposals
27 finalist projects
18 selected projects

4 cities in Italy: Milan, Turin, Bologna and Pozzuoli (near Naples)
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UIA: themes and requirements

* Innovative solutions, that are
also creative and long lasting
and forsee the expertise of the

different stakeholders Labor and Urban
skills in the poverty
» Strong local partnerships among local economy

urban authorities; a good mix of
complementary partners
involved

Integration
of migrants Energy
and transition
S VEES

e Potential to trasfer the
innovative solutions proposed
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Open Agri

Open Agri is the project presented by
Comune di Milano (as a lead partner) with
the goal to match the food farming sector
with economic innovation, technology, and
social field

Total project budget:
6.245.000
cofin FESR: 4.996.000 (80%)

Municipality of Milan budget:
3.040.000
cofin FESR: 2.432.000 (80%)

November 2016 = October 2019
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Open Agri - partners

PARTNERS SELECTED THROUGH A PUBLIC CALL A WIDE NETWORK OF

«  Camera di Commercio, Industria, Agricoltura e Artigianato (CCIAA) STAKEHOLDERS:

*  Fondazione Politecnico di Milano (FPM) e associations of enterprises

linked to the local CCIAA

*  Fondazione Parco Tecnologico Padano (PTP)
*  Universita degli Studi di Milano (UniMi)

*  Politecnico di Milano (POLIMI) (Confa rtigia nato,

«  Avanzis.rl. Confcommercio, etc...)

* Cineca * Corsorzio DAM

. FUTURE FOOD INSTITUTE Trust (FFI) ] -

° |mpattoZero Srl i FondaZIOne SV||UppO Ca’

*  La Strada Societa Cooperativa Sociale Granda

. Associazione S | : :
ssoclazione stntiga e Fondazione Sodalitas

* Poliedra

*  IFOA — Istituto Formazione Operatori Aziendali * Fondazione Cariplo

*  Mares.r.l.impresa sociale
«  FOOD PARTNERS SRL
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Open Agri - goals

OpenAgri will create a new agricultural center, a point of excellence
within the Porto di Mare area, a “urban fringe» between the Parco
Agricolo Sud Milano and the Mazzini neighbourhood, so to be able to
match the improvement of the food farming system —from
production to waste management — and the creation of SME and
Innovative startups, promoting social inclusion and culture
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Open Agri — main outputs

Investment

Skill, training
and startup
business

Research and
development

Pilots

Social lab

Rural farmstead Nosedo (2000 mq + 5000 mq surroundings); already included in the
Milan’s plan for recovering rural farmsteads of Comune di Milano.

OPEN INNOVATION HUB: development of an innovative model in the periurban
agriculture filed through the envolvment of all the stakeholders; involvment of SME
and STARTUPs with accelleration programs and feasible innovative proejectualities;
experimentation of innovative tools for the transfer and certification of non formal
competences (Openbadge)

ANALYSYS OF CRITICAL SITUATIONS (environmental, social, economical) and
identification of the needs and competences that are useful to restart the peri-urban
agriculture in a susteinable way

EXPERIMENTATION OF NEW TECNOLOGIES linked to

- agricultural production (implementing a cultivation based on aguaponic system;

- Transformation and processing of food (Officucina)

- Consumption and distribution (new logistic solutions for the last mile
transportation)

- Waste management,thinking about circular economy

NEW SYNERGIES among the existing territorial networks and the Open Innovation
Hub in order to include and integrate the mostt fragile categories: a community’s
agriculture, and education aimed to improve the knowlwdge on agriculture 97
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“ ™\ LIFE URBANPROOF

CLIMATE PROOFING
URBAN MUNICIPALITIES

Investigation of current climate change
impacts and vulnerability

LIFE 2015 Climate Change Adaptation : LIFE15 CCA/CY/000086



Methodology
N

0 ldentification of observed climate change impacts based on the results of scientific
papers and reports that deal with the climate change impacts under examination in the
project area (municipality, region or country).

0 ldentification of the adaptation measures/actions set and foreseen with respect to the
impacts under examination, in order to structure the “climate change vulnerability
assessment”.

Sources:

(i) existing regional and/or national climate change vulnerability and adaptation plans.

(ii) other policies that may have not been developed for the purpose of adaptation to
climate change, but are indirectly contributing to the reduction of vulnerability and
subsequently, to adaptation.

0 ldentification of other non-climate related pressures (such as economic crisis, immigration,
environmental pollution) that may exacerbate climate change vulnerability and reduce
adaptive capacity.

“. "\ LIFE URBANPROOF

CLIMATE PROOFING
URBAN MUNICIPALITIES




Municipalities’ profiles
N

Each climate-change impact under examination is
described for each one of the partner municipalities:

0 Municipality of Reggio Emilia (ltaly)
0 Municipality of Lakatamia & Strovolos (Cyprus)

O Municipality of Peristeri (Greece)

l‘i: D LIFE URBANPROOF
CLIMATE PROOFING
URBAN MUNICIPALITIES



Woater availability and droughts 7%

Temporal vanability of anomalies of annual precipitation over
Emilia-Romagna region

LIFE URBANPROOF
CLIMATE PROOFING

URBAN MUNICIPALITIES

Ry

NE

Dl
REGGIO NELL'EMILIA

In general

As regards the precipitation over Emilia-Romagna,
negative anomalies had characterized the last two
decades (figure a), while over long period (1961-2011)
a slightly negative trend of annual precipitation had
been noted (figure b). Seasonally, a slightly negative
trend had been recorded in winter, spring and summer
precipitation while a positive trend had been
obtained during autumn. As regards the extremes of
precipitation, Pavan et al.,(2008) founded negative
trends in the number of wet days during winter and
spring and positive trend for the number of days with
intense precipitation during summer season.
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Average values of annual precipitation in Emilia-
Romagna in the thirty years of reference 1961-1990.
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Average values of annual precipitation in Emilia-
Romagna in the recent period 1991- 2015.
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Average values of the seasonal rainfall in Emilia-Romagna in the recent period 1991-2015.
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and Annual precipitation (mm) between 1961 and 2015.
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s ok el ‘ ' There are four main

e rivers of the province of
Reggio Emilia:

* the river Po (about

20 km),
$ ey * the river Enza (about
85 km),
\, * the river Secchia
B (170 km)
Regional water availability \ | S . theriver Crostolo (55
Update January 2017 ' £ A A h km)
—) accumulated precipitation () Flow rate PO river /\ Regional River Flow rate [ | Idroclimatic balance
Bm Above average mmm Above average BN Above average BN Above average
sl N e iR am st wm sovewns IR
B notavailable mmm notavailable mmm not available e Lake Gruma in the

For the management of the Civil Protection emergencies and for the assessment of the water hazard, the region is divided into mlﬁﬁf@ipﬁﬁfsﬂoBf by the letters A
to H, made taking intfo account the climatological and hydrological homogeneity
P Campegine,

&!EAEEPRI}UENAGNPRUUF ¢ .the lakes of Ce

URBAN MUNICIPALITIES .
(one main and
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MeteoGrid - Anomalia di Precipitazione (mm) Temperatures: Minimum
are 2016- 31 gennaio 2017 (su 1991-2015)

considerably lower than
normal, Maxims lower
than normal on the
mountains

Precipitation: much
lower than the climatic
expectations, on
average by 75%, rains
virtually absent over
much of central and
western areas, from

Precipitation anomaly in October 2016 - January 2017 compared to the trend from D elEEE

1990 to 2015

Modena.
Idroclimatic Bal
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Irrigation Volumes ( present climate and
different climate scenario with different
250 irrigation types, crop uses, etc.. at 2033-
2050 (Mm3/anno)
— 200 a) current [ recent media;
E b) future scenario:
g W bO. Future climate / surface
_E irrigation / crop use current / current
s ] coefficients;
b1. Future climate / surface
irrigation / current crop use / coeff.
I:.'H Partly varied;
—s . b2‘. Future climate / optimal
r:I:ngnI:h " Boloana ; Ravenna | ForliCosena |  Rimini |rr|gf:ﬂ|on / crop use current / coeff.
partially changed;
M a) 129 80 115 T4 83 77 111 30 §
Ob-0) 132 85 118 7% 9 295 122 33 6 .
l@b-1) v » — ~ - — vy > . b3. Future climate / surface
Bb2 rrr = - — - — rrr - > irrigation / crop intended use / varied
Ob-3) 122 79 107 87 104 283 128 35 coefficients;
Ob-4) 107 65 92 12 B4 224 113 Y
b4. Future climate / optimal
irrigation / crop intended use / coeff.
partly varied.
o
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The climate change impacts on Reggio Emilia — technical reports

Precipitazioni

ARPA Emilia Romagna — Servizio Idro Meteo Clima ha fomito i dati relativi alla piovosit nela cittd di Reggio Emilia,
rilevata dal 1960 31 2006 nella stazione meteorologica situata presso Vistituta scolastico “antonio zanali” e 2 partirz
dal 2007 & fino al 2014 sulledificio del comune di Reggio Emilia di via Emilia San Pistro n. 12.

Con i dati messi a disposizione, & stato possibile effettuare una sintesi [sotto forma di tabelle e grafici) delle rilevazioni
effettuate, in modo da consantire diverse slsborazion, da semplici agzregazioni = calcoli pil detagliati,

In Tabellz 4 & riportata Iz picvesitz mediz mensile rilevata 2 Reggio Emilia nel pericdo 1960-2014. Lo “stacce” tra 2005
& 2007 coincid con il cambio dells stazione di rilavamento. Le celle vuote corrispondono 2d sssenze di Gati per motivi

tecnic.
an | tob, [ mae [ ow. man | wm | el ae0 e am | ey | dic
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ARPA Emilia Romagna - Hydro Weather Climate
Service has provided data relating to rainfall in the city
of Reggio Emilia, recorded from 1960 to 2006
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Map of flood risk
of the Emilia
Romagna Region.

Forecast for events
of 100 years of
return period.
(IUAV elaboration)
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LEGEND
RIVER BELTS

. A

Delimitation of BELTS
Delimitation of belts A B,C

Inventaric del Dissesto Edizione 2008

- Active landslides

landslides type A
landslides type B
landslides type C
landslides type D
Stable landslides
Secliment typ= 1

sediment type 2

saediment type 3
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sediment type 4
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Knowledge framework of the
PTCP (Spatial Plan for
provincial coordination) of
Reggio Emilia:

Map of flood and
hydrogeological risks
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The main rules inside of the MUNICIPAL PLAN (PSC)

The municipal plan (PSC) provides for each new transformation areq,
the environmental parameters to be met including:

- The planting, in both industrial and residential areas, trees and
shrubs.

-In the same residential areas is provided a permeation rate of up to
60% of the land surface of the intervention;

- Within each expansion sector, both residential and productive, it is
an area expected to be sold to the City to be allocated to public

spaces (especially green public) and a private green area with
ecological value.
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PATTO DEISINDACT - PIANO DI AZIONE PER
1L ENERGIA SOSTENINILE (SEAP) DEL
COMUNE DI REGGIO EMILIA
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LOCAL ACCOUNTABILITY FOR KYOTO
GOALS - PIANO DI MITIGAZIONE &
ADATTAMENTO DEL COMUNE DI REGGIO
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The main directions of the SEAP PLAN include:

LINE OF ACTION 2. A city greener and more efficient
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Projects expected by 2013 (2010-2013)

16. Make some new green areas in the area of the Rhone Park in
Fontanile dell'Ariolo and create an urban forest

Projects planned by 2020

17. We will allocate new areas for public parks and forests over the
next 10 years, an area of 3,000,000 square meters and circ for a
total of about 150,000 new trees
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The CIVIL PROTECTION PLAN

_..'+: “ COMUNE D4 REGGEO EMILIA
— The Civil protection plan defines the operational structure able to deal with the first
emergency situations:
FIANO COMUNALE DF EMERGENZA - Organize a municipal operating structure, formed by municipal employees, volunteers,

IN MATERIA DI FROTHEZIONE CIVILE

private enterprises, to ensure first responders;

AGGIORNAMENTO AL
“PIANO PROTEZIONE CIVILE®
AFFROVATO CON DELIBERA I GIUNTA
COMUNALE N 1111/26 DI 2212008

- Enable emergency aid to the population; provide adequate information to citizens on the
degree of exposure to risk and to enable appropriate early warning systems;

- Ensuring the supervision Depending on which of the geological risk or other risk situations;
ensure availability finalized on a priority basis upon receipt of the alert notices;

- Identify safe sites to be used to estimate recovery for the exposed population, activating,
if necessary, preventive evacuations.
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The CIVIL PROTECTION PLAN

.
. u COMUNE DI REGGEO EMILIA
3

PIANOD COMUNALF DV
PROTEIIONE CVILE
w2
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P 3 WA S & Sete
B et
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e pup— ——
FIANO COMUNALE DI EMERGENZA

IN MATERIA DI FROTEZIONS CIVILE

AGGIORNAMENTO AL

“PIANO PROTEZIONE CIVILE® =
APPROVATO CON DELIFERA D GIUNTA s
COMUNALE N 111036 103 22.1.200% —_———
S e—
e
===

The Civil Protection Plan contains also a map of the floodable areas
and critical issues related to infrastructure
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In general

During the last century the frequency of extreme events in Europe has
significantly changed. An increase in the frequency of extreme events ) ) 4

associated to higher temperature and a decrease of the frequency of -
events associated with lower temperature have been observed. Analysing
in details the annual minimum and maximum temperature over Emilia "

Varasione dells berperanics redu sarue
013008 nepetts » YML-1990 P

Romagna region, positive trend has been detected over the period — ,
1961-2011, more intense in maximum (0.5°C/decade) than in the == == . et
minimum (0.3°C/decade) temperature. As could be noted in figures the - =

temporal variability of minimum and maximum temperature over the

region presents an intensification of the anomalies especially after 1990. O erporanye oves Emats Romegre
Similar signal of trend has been detected at seasonal level, with
anomalies more intense during summer: 0.65°C/decade for maximum
temperature and 0.4°C/decade for minimum temperature. The analysis

of extreme temperature revealed an increase in 10th and 90th percentile

F g —T i

: f\/j"\{

LA w A
- WA /\/V’ V

angmales Trnin' Tmao* C}

associated with a decrease in winter frost days and an increase in
summer heat waves, over the period 1958-2000 (Tomozeiu et al., 2006).

15

181 1991 19646 J001 2008, 2011
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Environmental (climate-change) profile of the partner municipalities C.1(1/)

25

- 405




Py

sfe

Heatwaves and health P

NE DI
REGGIO NELL'EMILIA

-.u-n;-m
pee 1961.1380

— . —

R O O T

i
4
'u-é!

AVERAGE VALUES OF MAXIMUN SUMMER TEMPERATURES IN THE THIRTY YEARS AVERAGE VALUES OF MAXIMUN SUMMER TEMPERATURES IN THE THIRTY YEARS OF
OF REFERENCE 1991 - 2015 REFERENCE 1961 - 1990
FORECASTS : MEAN MONTHLY
A0t [ L s BIOCLIMATIC gL L]
.{ 3 5' { DISCOMFORT REGGIO EMILIA 2015
N Wl .

s s womata (O

P v 'I.'. DURIGN SUMMER i | I I I I I
LT
Dr “ B ‘

“. ™\ LIFE URBANPROOF
CLIMATE PROOFING
URBAN MUNICIPALITIES




Py

sfe
Heatwaves and health wes
REGGIO NELLEMILIA
The Urban Heat Island (UHI) effect is a well-known 35
phenomenon defined as the difference of temperature between GIORNI ESTIVI
an urban area and the rural one. The impact of urban structures 25 -
have been studied for decades, and it is still subject of interest,
since the urban world’s population keeps increasing. Cities have 15 -
deep impacts on climate on different spatial scales: from
microscale ( building and urban canyon) to mesoscale (city and - O
surrounding areas) to macroscale (regional and global). These é
impacts include the UHI, air quality, air pollution and CO2 Series of average annual S 1
emissions. At the same time, the urban environment may affect coendEs o i nun.nber i
health, energy consumption and water supply summer days in ftaly 15
compared to the normal 2 : ' : : . :
value 1961-1990. 1961 1970 1980 1990 2000 2010 2015

50 | Series of average annual

 ONDE DI CALORE anomalies in the number 501

of days with heat waves il NOTTI TROPICALI

(WSDI) in ltaly compared
to the normal value
1961-1990

Series of average annual
anomalies in the number
of tropical nights in ltaly
compared to the normal ! ;

value 1961-1990. 1961 1970 1980 1990 2000 2010 2015

giorni

1961 1970 1880 1990 2000 2010 2015
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High temperatures and energy demand
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The climate change impacts on Reggio Emilia — technical reports

Trriiny Germaio 1960-2004

Temperature

aRPa Emilla Ramagna - Servizie Idro Meteo Clima ha famiio | datl relatrl ale lemperature massime o minime della
citth di Reggie Emilia, rilevate dal 1960 al 2006 nell starione metecralogica situata presso Fistituta scolastica
*Antondo Zanell” & a partire dal 2007 e fine al 2012 sulfedificic del Comune ci Reggla Emilia di Via £milia San Fietro n.
12. Sono state quindl elaborate oltre 40.000 rilevazionl.

BERGREquERRamRunED NORREAaA

on | dati mezsi a disposizian, & stata possible effettuare una sintesi {sotto forma di tabelle e grafic) delle Alevazion!
effettuate, in modo d da semplich a calcali pils dettaghati.

Ermin Febtraic 19902014

n Tabella 1 sonc ripartate le temperature medie mensil minime rilevate a Regglo Emilia nel perode 1960-2014. La
“stacco” tra 2006 e 2007 caincide con (| cambio della stazione di rilevamenta.

CLIMATE CHANGE IMPACTS
REPORT TECNICOD
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ARPA Emilia Romagna - Hydro Weather Climate
Service has provided data relating to rainfall in the city
of Reggio Emilia, recorded from 1960 to 2006
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The main rules inside of the MUNICIPAL PLAN (PSC)

The municipal plan (PSC) provides for each new transformation areq,
the environmental parameters to be met including:

- The planting, in both industrial and residential areas, trees and
shrubs.

-In the same residential areas is provided a permeation rate of up to
60% of the land surface of the intervention;

- Within each expansion sector, both residential and productive, it is
an area expected to be sold to the City to be allocated to public
spaces (especially green public) and a private green area with
ecological value.
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The main directions of the SEAP PLAN include:
=Y/
‘,?nl
b LINE OF ACTION 2. A city greener and more efficient

PATTO DEISINDACT- PIANO DI AZIONE PER
L'ENERGIA SOSTENINILE (SEAP) DEL

NE—— Projects expected by 2013 (2010-2013)
s, 16. Make some new green areas in the area of the Rhone Park in

g e Fontanile dell'Ariolo and create an urban forest

Projects planned by 2020

17. We will allocate new areas for public parks and forests over the
next 10 years, an area of 3,000,000 square meters and circ for a
total of about 150,000 new trees
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CLIMATE PLAN

( Piano!

-

The climate plan of Reggio Emilia provides a line of action towards
improving the microclimate of urban centers and local areas. These
adaptation strategies are aimed at:

- increase forest and lowland forest areas for the function of
absorption of CO2 and improvement of bio-local micro-climatic
conditions;

"hegpoer bandle Nommages Vs

RELAZIONE Di PIANO R

- increase the urban green spaces in the cities within the regulation of
urban and architectural transformations in line with targets for the
reduction of the "heat island phenomenon" (urban heat Island - UHI).
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The main directions of the Municipal Energy Plan include:

e el * promote the use of cogeneration plant solutions (possible extension district heating network,

SUSRA Of ERG0W0 SALIA creating new local area networks);

* promote the use of plant systems characterized by high efficiencies;

* promote the adoption of plant systems powered by renewable sources, installations
in particular photovoltaic and solar thermal, thanks to the incentives affecting the industry;

* promote the development of high / very high energy efficiency buildings through voluntary
mechanisms that may provide the support to those already in place, on a mandatory basis
already provided for by national legislation;

* assess and report on other systems in the near future might find spreading at the level of
service utilities or directional / commercial structures (e.g .: fuel cells, micro-generators, wind
turbines with vertical axis);
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Temperatura -_o- mnu |
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Average temperatures in the Emilia- Average temperatures in the Emilia-
Romagna in the thirty years of 1961-1990 Romagna in the quarter-century from 1991

reference. The average overall temperature to 2015. The overall average is 12.8 ° C
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was equal to 1 1.4°¢ i

+1.1 ° C compared to reference 1961-1990
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Energy demand 1990 1995 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

GWH)  (GRN)  (GWR)  (GWN (GRY)  ([GWY)  (GWN)

2012 2015 2020

GWN  (GRY)  (GWR)  ([GWH)  (GRY)  (GWN)  (GEN)  (GWN ([GEY) (GWY)
Civil sector 1492 1585 1716 1843 2075 2049 2034 2087 2142 2121 2138 2154 2170 2272 2313 2436 2046
|ndust"a' sector 1354 1510 1780 1843 2010 1967 1983 2067 2154 2165 2214 2204 2515 2404 2465 2649 2966
Transpoftaﬁon industfy 1192 1270 1568 1669 1686 1722 1743 1823 1907 1923 1974 2025 2076 2119 2170 2326 2593
Agfi(ultural sector 142 134 182 " 199 203 25 214 223 225 2% 236 24 251 258 M 35
(GWh)  (GWN) (GWh)  (GWh) (GWh) [(WR W) {GWh) (CiWh) W) (CiWh) (GWhH) ([GWh) (©WN) (GWhH [Wh) (CiWh)
Totale 4208 4501 5237 5551 5757 5944 5959 6175 6400 6397 6509 6621 6734 6985 T140 7614 8426

Energy balance Municipality of Reggio Emilia (top - down procedure

GHG emissions (€O
1990 1995 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2015 2020
MaCOy  BaCOd  ReCOJ  faCO] ROy MCOJ  MaCO] O] MCO) GO RGO MCOY  MCOJ  RCO)  [RO0§  JaCOy  ReCOy
Civil sector 20 273 296 MY 329 305 304 34 324 323 327 332 336 335 338 M8 363
Industrial sector 244 257 287 W9 M9 Wi ) M0 320 0] 323 127 132 344 350 %7 395
Transportation industry 297 31 388 418 431 431 430 444 458 456 462 469 475 501 512 545 60l
Agricultural sector 10 2 37 40 4 35 35 36 3% 37 1 38 39 41 4 45 16
MOCOL QO] RCO]  CO] ROy RCOS OO MCO]  WCO)  MCOJ  RCOJ OO MCOJ ROy [MO0Y GO et
Totalk 1084 988 1162 1252 1292 1382 1380 1424 1470 1464 1484 1504 1525 1564 1595 1690 1853

Inventory GHG emissions Municipality of Reggio Emilia
(top - down procedure)
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High temperatures and energy demand
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Emissions inventory
civil sector

Emissions inventory
industrial sector

Emissions inventory
Agricultural sector

Emissions inventory
transport sector
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The energy balance of the civil sector, developed and presented in this chapter has highlighted
some important aspects that can be summarized as follows:

_ The thermal energy requirements for winter heating of the civil users (residential and tertiary)
are met almost entirely by natural gas powered systems; in particular, almost 71% of the users
served from power stations fueled by natural gas, while 27% of them are directly connected to
the district heating network;

_ The electricity needs show a constant trend of growth associated, inter alia, to the
diffusion of for summer air conditioning systems;

_ In recent years there has been the creation of a considerable number of new housing
(population growth), which need a greater amount of energy to meet the demands
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High temperatures and energy demand
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LOCAL ACCOUNTABILITY FOR KYOTO

GOALS - PLANO DI MITIGAZIONE

ADATTAMENTO DEL COMUNE DI REGGIO
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* To promots on the whale terrtory the
develop of ble energies

* Create synergies with all local stakeholders of
the yto production and use of
photovoltalc energy and micro-cogeneration

1. New energies zero CO2

The main directions of the SEAP PLAN include:

sfe

COMUNE DI
REGGIO NELL'EMILIA

* Focus on energy effickency of new and okd
buildings, containing urbanization in existing
areas

* Create new sttes for public parks and forests,
Involving in this projact also local assocations

&
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* Strengthen public transport and the use of
bicyd es to reduce traffic

* Create of interchange points between the
various types of eficient transport

* Top a more Inable and effi cent
commercial and operating system from the
point of view of energy in companies and local
private exercises

Environmental (climate-change) profile of the partner municipalities C.1(1/)

* Improve maintenance and snergy efficiency

of water and powes networks

* Adoptnew r for the ® of
municipal waste, foausing on a strengthening of
the collection on the territory

* Closing the incinerator Cavazzoli

smart services

~ * Promote stuckes and h to i gat

the effects of change

~ chmate of the dty of Reggio Emilia

* Make adapration to dimate change one of

~ the key mgies to be idered in
- decision-making tools of the City

6. Adapting to changing

climate
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Network measurement of air quality

me Ean W ma W3 v W

Number of days with precipitation> 5 mm / day
recorded in Reggio Emilia.

wing spaed [m's] N foted ro. 1
L NNW NNE

-_ 2
i Nw NE
- 0
-_— 20

WNW ENE
Agglomerated

Apennines w

West plains froquurcies

1 :‘23::& wsw
East plain

2417%
47 1.4%
7-10: 0% SW 1020 SE
10-20: 0%

ESE

SsSW s SSE

Wind rose (intensity and direction) of the
province of Reggio Emilia - 2015.

Network for measuring air quality and regional zoning.
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Air quality and ozone exceedances
REGGIO NELL'EMILIA
[ e=mreomo = LAZZARD == 5. ROCCD S CASTELLARAND — vakwe obienive |
-
; 70 []
i
.
B = —
; 20
j o
_ Number of days exceeding the target value for human health.
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Days exceeding the O3 Daily volume in the region.
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& Monthly averages in the four stations that detect ozone (2015).
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Annual average PM10 cross the region Days exceeding the PM10 daily volume at ground level in
the region
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Historical trend of the annual average concentration of Trend of annual average concentrations of nitrogen
PM10 detected by the ground stations for urban traffic (Viale dioxide in the stations of
Timavo) bottom and in the traffic station.
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Air quality and ozone exceedances

Casteinovo d sono
Casteinovo ne Monti
Cavnago

Collagna

Colreggio

Fabteico

Ganatco

Gualier

Guastaiia

Ligonchic N

Luzzara
Mortecchuo Emda
Novellara
Fowgto

Quasttro Castela
R armeseto
Reggo Emaa
Heggoto

Rutwera

San Martino in Rio e

San Polo CEraa
Santlano TEraa
Scandano

Tosno

Vetio

Vezzano sul Crostolo

Estimated annual mean concentration of PM10 fund for each municipality
of the province of Reggio Emilia through the modeling process
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Rolo B

San Martuno in Reo
San Polo d'Erncza
Sant'llano d'Erza
Scandano

Toano

Vetto

Vezzano sul Crostolo
Viano

Villa Minazzo

-

Environmental (climate-change) profile of the partner municipalities C.1(1/)
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Number of days of annual PM10 exceeded estimated for each municipality of the
province of Reggio Emilia through the modeling process (background values).
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Water availability and droughts 48

STROVOLOS
MUNICIPALITY

In general

Water resources of Cyprus are limited due to its semi-arid climate. Freshwater
availability depends almost entirely on rainfall that is highly variable with
frequent prolonged periods of drought. As a result, water demand frequently
exceeds the amount of freshwater available. Although water availability has
substantially increased through the exploitation of non-freshwater resources
(desalinated and recycled water) and the decrease in water consumption, the
pressure on water resources remains obvious. Another significant pressure
posed on the water resources of Cyprus is the water demand for the tourism
sector (4% of the total water demand), which intensifies the competition for
water between the water users, given its substantial contribution to the economy
of Cyprus.
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Woater availability and droughts
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Water supply sources-Surface water bodies

Figure 3 River basin district Cyprus with its watersheds and rivers
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Environmental (climate-change) profile of the partner municipalities C.1(1/)

Watershed of Pediaios
*  Area: 867km?
* Mean annual precipitation: 316mm
| *  Rain volume: 2.74E+08 m3/yr

River water bodies
/ * Rivers that originate in the Troodos area
* All the river water bodies have large rain volume
with non-continuous flow
* River length: Between 0.8 — 60.8km

River Basin District Cyprus

Walevshedsmé’w al Lakes
= :.nal:les ; N * Lake Magli: It is a small artificial lake (covering
Rivers an area of 37 hectares with a perimeter of 760

0 0 10 20Kn m, where part of the river Pediaios empties into).

b e
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Ground Water Bodies CY_3, Kiti-Perivolia
Code , Name CY_4, Softades-Vasilikos
CY_1, Kokkinochoria g cy_5, Maroni

& CY_2, Aradippou CY_6, Mari-Kalo Chorio

Groundwater body of Central and Western Mesaoria
The biggest aquifer in Cyprus
One of the most complicated hydrogeological systems
Due to its complexity and the lack of data (a large part of this water body
does not belong to the Republic of Cyprus), it is not possible to have exact
measurements about the water supply and demand balance.
Mean precipitation: 280mm

W KT

#4 CY_12, Letymvou_Giolou

CY_10, Paramali - Avdimou ®& CY_14, Androlikou

LIFE URBANPROOF
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Groundwater body status based on the §5 of the Water Framework
Directive 2000/60/EC

Quantitative status: Bad

Qualitative status: Good

Salinization: NO

Nitrates: YES

High concentrations in
1. CI and SO?, due to the chemical composition of the rocks
2. NO; due to the extensive use of fertilizers
3. NH",due to livestock breeding

Drinking water use: YES

Status characterization: Bad

Overpumping




Woater availability and droughts

icosia

quality and in sufficient quantity
nhabitants).

VBN is fo operate the water
sq.Km area and water mains of
vater reservoirs, and the receipt,
millions CM. of water annually.
ners the WBN is supplying with
- consumption per inhabitant for
5.320 CM of water on average
'rom the Water Development
ind it is conveyed in 12 water
> total capacity of the reservoirs
of water for 36 hours to the
nsumers mainly by the gravity
with high altitude a water tower
height has been constructed.
| in the supply system.

Pafos

| W.T. Plant!

STROVOLOS
MUNICIPALITY

Vater supply sources-Major water works

* Tersefanou-Lefkosia Pipeline: 2"! phase of Souther Cony
Southern Conveyor Project is the largest water development project undertaken
Obijective — collect and store surplus water flowing to the sea and convey it to
domestic water supply and irrigation.
Construction period — 1984 until 1994
Cost — 163 million Cypriot pounds
Description —

MAJOR WATER WORKS

w//

3 Phase I: construction of Kouris dam on Kouris river, the main conveyor, a 110 Ki

reservoir, the telemetry system and Kokkinokhoria, Athienou, Troulloi and Avdell
area of about 9 767 hectares.

1 Phase llI: “Diarizos diversion, conveying water from Diarizos river through a 14,5
Chapotami scheme, Limassol and Tersefanou water treatment plants, Tersefanou-Ni
pipeline, water supply to villages west of Limassol and the Akrotiri, Parekklisia, Ma
irrigation schemes on a total area of about 4159 hectares. The Limassol and Tersef
water supply to villages west of Limassol, the Akrotiri, Parekklisia and Kiti irrigatio
Tersefanou-Nicosia conveyor and the Chapotami scheme have been completed.”

Noe
\Gonveyer | _.
Pt & i

Photos and Data of the Major Water
Works can be found by clicking

onthe dashad areas T "7

* Dhekelia Desalination Plant
Obijective > it serves the needs of the free area of Famagusta and part of
the needs of Larnaca and Nicosia.

CLIMATE PROOFING
URBAN MUNICIPALITIES

LIFE URBANPROOF

Description = Desalination plants introduced in April 1997 with the operation

of Dhekelia Desalination Plant. It has a nominal capacity of 40.000m3 of
i water per day.

. Nominal daily capacity: 40 000 m3/day . Nominal yearly capacity: 14 600




Woater availability and droughts
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Climate-change impacts

Change in river flow

Relationship between precipitation and inflow for each of the dams in the Cypriot partner municipalities was
studied based on historical records

The inflow was affected by the precipitation following a similar pattern for each dam

Change in groundwater levels

The decrease in effective rainfall and the consecutive years of drought in conjunction with the intense agricultural
development that took place during the second half of the previous century in Cyprus led to the depletion of
surface water stored in reservoirs and the exploitation of aquifers (direct climate change effect), especially for
agriculture as the irrigation period elongated. Furthermore, cuts in water supply by the Government imposed in
periods of drought or high water pricing have often led private water consumers to illegally abstract water from
boreholes (indirect climate change effect), which resulted in further deterioration of groundwater quantitative
status.
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Woater availability and droughts

STROVOLOS
MUNICIPALITY

Adaptation measures-Measures to increase freshwater supply

1. Increase storage capacity: As there are no rivers with perennial flow in Cyprus, ground-water was the main
source of water until 1970 for both drinkingand irrigation purposes. This resulted in the depletion of
aquifersand thus the Government decided to invest in the construction ofdams to increase freshwater
availability and storage capacity.

2. Inter-basin water transfer: Although a large number of dams has been constructed inCyprus, not all areas
were located in a distance that would enableconnection to them, while the construction of dams at low alti-
tudes where the majority of the main urban centres of Cyprus arelocated, was not feasible. As a result, these
areas relied exclusivelyon groundwater resources for satisfying their needs for drinkingand irrigation water,
which led to significant reductions in ground-water reserves. The Government then decided to undertake a
seriesof projects for the interconnection of rivers, reservoirs and aquifersand the transfer of water from areas
with adequate water reservesto areas with limited water reserves. Inter-basin water transferallows for
considerable flexibility in water management and allo-cation.

3. Rainwater harvesting: Subsidies are provided to farmers in the frameworkof the Rural Development
Programme for the implementation ofon-farm RWH practices with the installation of small-scale
waterreservoirs on farmland . A study on the investigation of the potential use of rainwaterin Cyprus,
concluded that as far as households areconcerned, economic incentives could be provided for the instal-
lation /maintenance of RWH infrastructure (including treatmentsystems) in conjunction with the imposition of
fees based on theamount of rainwater run-off to the streets (instead of the currentfee which is based on the
household surface), in order to providemotivation for rainwater reuse.
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Woater availability and droughts

STROVOLOS
MUNICIPALITY

Adaptation measures

Measures for the exploitation of non-freshwater resources

1. Desalination: As the exploitation of freshwater resources and other watermanagement measures did not
meet water demand in Cyprus, theGovernment decided to augment drinking water supply with
thecommissioning of desalination plants. This had a two-fold bene-fit, as apart from the increase in drinking
water supply, freshwaterreplaced by desalinated water may be used for irrigation in agricul-ture, thus
resulting in an increase in irrigation water supply as well.

2. Greywater reuse: A programme of subsidies in place for reducingpotable water consumption, which foresees
inter alia the provisionof economic support for the installation of greywater treatmentsystems in order to use
treated greywater for toilet flushing andwater gardening in households, as well as in schools, military
campsand other public buildings.
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Woater availability and droughts

STROVOLOS
MUNICIPALITY

Adaptation measures-Measures to decrease water demand

1. Replacement of water distribution networks: Continuous efforts are being made forthe replacement of the
water supply networks and for the detec-tion of the defective equipment. In particular, the water
supplyboards in the urban areas are investing in the replacement andimprovement of their networks as well
as in advanced monitor-ing systems, which are contributing in the timely identification ofleakages and
replacement of defective pipes. However, a large partof the urban water distribution network is more than
40 years oldand requires replacement.

2. Use of water supply meters: The installation of individual water sup-ply metres to the domestic sector in
Cyprus is almost universal,while for irrigation purposes, it is restricted mainly in areas sup-plied with water
from the Governmental Water Projects (GWP) orfrom boreholes in certain groundwater bodies that are under
spe-cial water saving measures.

3. Control of groundwater exploitation: The Law on the Inte-grated Water Management 79(1) /2010 sets new
requirements forgranting permissions regarding borehole drilling and pumping.Furthermore, the Law foresees
the installation and monitoringof water metres in boreholes in order to control the limits setfor water pumping,
according to Article 11 of the WFD. It isexpected that the installation of water metres will eliminate viola-
tions.

4. Land consolidation: Reduction in the fragmentation of agricultural holdings, the oppor-tunity for scale
economies in irrigation works and the achievement of significant water savings.
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Woater availability and droughts

STROVOLOS
MUNICIPALITY

Adaptation measures-Measures to decrease water demand

5. Water pricing: Up to date, the price of the water service in Cyprus is cal-culated based exclusively on the
recovery of the financial costswhile the environmental resource costs are not taken into accountfor With
respect to the tariff structure, theauthorized drinking water providers in Cyprus sell the water theybuy on
wholesale from the Water Development Department (WDD)to the final consumers, by applying different
tariff systems.

6. Provision of subsidies for water savings: The Government of Cyprus provides subsidies in order to
reducepotable water consumption mainly in households. The water-saving subsidies are for (i) the drilling of a
borehole for wateringgardens, car wash, etc., (ii) the connection of boreholes with toiletcisterns, (iii) the
installation of a hot water recirculator and, (iv)the installation of a greywater treatment system for the
irrigationof gardens.

)
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Woater availability and droughts
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Adaptation measures-Measures for the management of droughts

1. Water import: To address the impacts of severe drought on drinking wateravailability in Cyprus during the
summer of 2008, 3.3 Mm3of waterwas emergently shipped to the island from Greece. The year thatfollowed,
an additional amount of water of 2 Mm3was importedfrom Greece .

2. Water rationing: Mandatory water use restrictions are applied when water avail-ability is limited in order to
reduce total water consumption orto restrict particular water uses. In Cyprus, waterallocation mechanisms
under drought conditions (water rationing)have been established to provide priority to maintaining
domesticand municipal water supplies. The second priority is to maintainsupplies to perennial crops and
greenhouses at 80% of the recom-mended application levels. Seasonal vegetable crops constitute thethird
priority. The water cuts in irrigation from the South ConveyorSystem during the period 2000-2010 ranged
from 10% to 90% withthe exception of 2004 where the water cuts were equal to zero.

3. Drought management plan: The Government of Cyprus has elaborated a Drought Man-agement Plan (DMP)
in order to prepare for, andeffectively respond to droughts. The DMP of Cyprus structuresupon the EC
guidelines on drought management and is closely linked with the National Water Policy, which is based onthe
criteria and objectives of the WFD.
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Woater availability and droughts

STROVOLOS
MUNICIPALITY

Conclusions

1. Overall it can be said that although there is a substantial num-ber of measures in place that are considered
to address climate change impacts on water resources and the adaptive capacity of the water sector has
considerably been increased, the overall vulnerability remains high, as water demand is still not satisfied
incertain areas and/or for certain uses, in times of drought.

2. Furthermore, there should be a shift towards a more balanced and integrated approach on water
management in Cyprus, according to which demand-side measures are further enhanced, while any adverse
impacts from the implementation of the measures are min-imized to the degree possible.

3. If water availability is still not met, supply-side measures such as the exploitation of wastewater, greywater
and rainwater could be employed or further promoted. In particular, the contribution of reclaimed water in
irrigation water supply maybe further increased while it could also be used in urban applications. The use of
greywater may be further promoted in households and in large buildings as well, whereas rainwater could
also be recycled in similar applications, thus reducing the need for desalination water.

4. The national policy on drought is considered of outmost importance for increasing the preparedness of the
country to face droughts, and therefore it is crucial that it is supported by the necessary resources to
successfully accomplish its aims.
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Floods

R
Climate change impacts

While no single storm or flood can be attributed directly to global warming, changing climate conditions are at
least partly responsible for past trends.

Pediaios area has significant potential for flood risk. The flood mechanisms for the case of PDSKP CO1 p. Pediaios
is the natural overflow and flow blockage due to the failure of the section of the bed of the stream and the lack
of cross-section of bridges and culverts.

In specific, floods occur at low watercourses where the available height is very small (especially near the the park
of Nicosia, where in several cases the side streets are close to the river bed). In addition the dense coverage of
the reed in the area increases flood potential. It has to be noted that the park of Nicosia, as well as the provision
of open spaces help towards the decrease of flood potential in Pediaios area. Furthermore, Tamassos dam, Magli
lake, as well as the many recharge mounds contribute to flood potential decrease.

Structures related to Pedidios area and are located in Strovolos municipality present bedsores when the level of
water rises over the roadway.

Based on the abovementioned, it appears that in relatively few segments of the overall 25km of Pediaios river,
the level of protection provided by the return period is less than 20 years.
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Flood risk map
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Floods
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Floods

N
Adaptation measures

The last two decades, a separate drainage system is being developed In Cyprus in order to collect stormwater. So
far, the drainage network in the majority of the big urban centres of Cyprus has been completed except for
Nicosia. However, certain flood protection measures have been taken, namely:

1. Tamassos dam: This dam was not designed as a flood prevention work but as a recharge. Nevertheless, it

has a role in flood protection. It was constructed and operated in 2002, with a total storage volume of 2.80
hm3 water.

2. Lake Magli: It is a small artificial lake (covering an area of 37 hectares with a perimeter of 760 m, where
part of the river Pediaios empties into). The lake is a management standard flood runoff in urban facilities
covering aesthetical and halting-flood-runoff needs. It serves the enrichment of groundwater, as well as the
local Irrigation uses for the service which was constructed.

3. Warning mechanism for exceptional weather and flooding in Nicosia / Strovolos Municipalities and
Lakatamia (proposed-raising awareness): Development of an alert mechanism about the flood potential for
the Municipal Authorities of Nicosia/Strovolos/Lakatamia (combination of thunderstorms and high Tamassou
reservoir level) . In addition, design and development of a mobilization mechanism for removing residents
and forbidding access to Pediaios Park and the riparian areas of Nicosia.
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