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Project: BLUE AP (LIFE11 ENV/IT/119)
Coordinator: Comune di Bologna

Partners: Kyoto Club, Ambiente Italia,
ARPA Emilia Romagna

Project duration: 36 months (01/10/2012-
30/09/2015)

Main objectives: In the context of
European initiatives to improve awareness
and actions regarding climate change, the
BLUEAP project aims to support activities
which will lead to the production and
adoption of the climate change adaptation
plan for Bologna.
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About Bologna

R FROM NATIONAL REGION PROVINCE MUNICIPALITIES
TO EMILIA ROMAGNA BOLOGNA 60

LOCAL LEVEL
PROVINCIA DI BOLOGNA IS COMPOSED BY 60 MUNICIPALITIES

ITALIA EMILIA ROMAGNA PROVINCIA DI BOLOGNA

Venezia

Genova
e Bologna

- Strong presence of small and
medium industry

- Population: 373.592 inhabitants

- Historical University: almost 100.000

- Surface: 141 Km?
students
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| Bologna is in a particularly

. vulnerable location, and this is

why man has always attended
to its territory with special care.

The territory has been
organized and structured since
Roman period: natural
evolution has indeed been
replaced by human
management, through

“measures such as deforestation,
" reclamation of swamplands,




Climate has been - and still is -
a precious resource for the city.

; " The Latin word “Bononia”, from
which the name of the city
derives, refers to a community
which builds its own existence
on food and farm production.







Nowadays on the one hand, it is
necessary to prevent the
intensifying weather phenomena
from damaging the territory, on the
t other hand it is important to better
" know and preserve the resources
- linked to the local climatic

- characteristics, first and foremost
the water resources.
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LOCAL CLIMATE
PROFILE

STAKEHOLDERS
INVOLVEMENT

- LOCAL
QEAJEAR 2D ADAPTATION
PLAN
MONITORING PILOT ACTIONS



4. ADAPTATION PLAN
. Policy
PLAN DEVELOPMENT.... ¢  Management
. Technology and Infrastructure
. Behaviours
LOCAL ADAPTATION PLAN 3. PARTICIPATORY PROCESS
e Thematic Session

* Focus Group
* One-to-one Meeting

PARTICIPATORY : _;B_LQE.AP 2.(3I R
PROCESS raining and Educational Activities

2. VULNERABILITY ASSESSMENT

. Soil use

. Infrastructures

. Green and blue areas
. Heat waves impacts
. Drought impacts

. Flooding impacts

1. DATA COLLECTION AND SCENARIO
ELABORATION

e Temperature

* Precipitation
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LOCAL CLIMATE PROFILE

Production of a compehensive information system

(Local Climate Profile), oriented to support the participatory
planning process and to select better and effective strategies,
useful as baseline framework to monitor and to periodically improve

the actions defined by the process.

00 800000
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LOCAL CLIMATE PROFILE - CHAPTERS

LAY

1. Climate analysis

2. Land use and infrastructures

3. Heat waves and heat islands

PROFILO CLIMATICO LOCALE

Analisi delle vulnerabilita all'impatto
dei cambiamenti climatici

4. Water network and hydrogeological vulnerability
5. Water consumption and drought

6. Main resilience factors
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e T —
HISTORICAL CLIMATE TRENDS

Some data, available only at regional level, were downscaled and
integrated with the local information systems.

500 - Rain trend - Emilia-Romagna
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HISTORICAL CLIMATE TRENDS

e Decreasing trend in frost and ice days during winter, spring and autumn; the signal is
more intense during winter;

* Increasing trend in seasonal heat weaves; the signal is more intense during summer

* The signal of changes in mean and extreme temperature is more intense after 1990.

Number of consecutive days with no rain Heat waves in Summer
Temporal varibility of consecutive number of dry days -
Bologna , summer /\
60 14
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0 : . ? r . : . - ‘ : : 0 T T T T T T T T ! ‘
1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 ‘2006 1951 1956 1961 1966 1971 1976 1981 1986 1991 4’19}96 2001 _",20"06
LIFE11 ENV/IT/119 . .
R i the coritiution Lorenzo Bono — Ambiente Italia 15/12/2016 14

instrument of the
European Community

Bologna
citta resiliente



FUTURE CLIMATE SCENARIOS

Downscaling statistical techniques for global climate models to identify
future climate projections for the city of Bologna. (2020-2050)

Scenari climatici a Bologna -Temperatura minima
inverno (dicembre-febbraio)

(giugno-agosto)

Scenari climatici a Bologna -Temperatura massima estate
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FUTURE CLIMATE SCENARIOS

e A possible increase in the minimum and maximum temperature, around 2°C over
the period 2021-2050 with respect to 1961-1990;

* The increase of temperature is more pronounced to the end of the century, and
especially during summer, when the anomalies could reach 5.5°C respect to

present climate;

e A possible increase in the heat wave duration, more intense during summer and to
the end of century;

e A reduction of the amount of precipitation during all seasons, more intense to the
end of century and especially during summer season (reduction around 30% ).

% LIFE11 ENWIT[IlSl . .
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FUTURE CLIMATE SCENARIOS

WINTER SUMMER
Scenari climatici a Bologna -Temperatura minima Scenari climatici a Bologna -Temperatura massima estate
inverno (dicembre-febbraio) (giugno-agosto)
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SOIL USE

« Urbanized surface raised from 23%
(1971) to 34% (2003)

 Established urbanized surface and
transformation/renovation areas
account for 47% of the total surface.

Existing soil use categories

New developements

LIFEL1 ENV/IT/119
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SOIL PERMEABILITY

COMUNE DI BOLOGNA

Risposta idrologica

Scala 1: 60.000

105 0 1 2 3 km
I T .
Legenda

Risposta idrologica

- ottimale

buona
media

scarsa

- molto scarsa

. " " ttimale,
molto Risposta idrologica N
. BICA acqua,_10,948%
19.826%
16.301%
media,
$€arsy, 38.760%
33.991% /
mottimale ®buona media
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GREEN INFRASTRUCTURES

« Green urban areas cover 1.100 Ha (600 Ha parks and gardens), about 9% of
the total surface.

« The per capita availability of parks and gardens and other similar green
areas is about 20 m2/inhabitant.

e In the city there are 100.000 trees in parks and 18.000 trees along roads.

« The total availability of «green areas» (including wooded areas) is about 60
m2/inhabitant, but it is not “equally” distributed.
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COMUNE DI BOLOGNA

Verde per tipologia

Scala 1: 60.000

1050 1 2 3 km
[ o —

Legenda
I filari, siepi e alberi
[ verde urbano
verde agricolo alberato
aree vegetate non coltivate (boschi)
[ edifici
[ confine
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COMUNE DI BOLOGNA

Verde
per sezione censuaria (%)
Anno 2011

Scala 1: 60.000

1050 1 2 3km
[ = Eaa—

Legenda

Verde totale per sezione (%)
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Santo Stefano
- Golli

COMUNE DI BOLOGNA

Popolazione residente
di 65 anni e oltre
per sezione censuaria
Anno 2011

Scala 1: 60.000

1050 1 2 Jkm
- —— |

Legenda
Popolazione di 65 anni e oltre

' 0-60

. B0-120

P 120-180

{‘::: Cluartier
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COMUNE DI BOLOGNA

Popolazione di 65 anni e oltre
per sezione censuaria
con verde < 5%

Anno 2011

Scala 1: 60.000

1050 1 2 3km
N TN .
Legenda

Popolazione 65 anni e oltre (%)

| 0-10

. |101-25
I 25,1-40
B <0.1-50
B so.i-c0

‘ nessun abitante

|:| Zone
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WATER CONSUMPTION

Potable water network withdrawals:
43 Million m3

Potable water consumption invoiced: 32 Mm3
Domestic consumptions: 22 Mm?3

Commercial and industrial consumptions
(potable water): 7 Mm3

Agricultural withdrawals (no potable water):
4 Mm3 (EVALUATION)

Industrial withdrawals (no potable water):
2.5 Mm3 (EVALUATION)

LY LIFE11 ENV/IT/119 . .
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WATER CHANNELS AND WATER SUPPLY IN THE CITY

The city is crossed by a river (Reno) N OE s oF
and two creeks (Savena and Lavino),

ad well as by many seasonal hill
creeks.

.%‘é%x
In the centuries the city developed a 3 1;;
relevant artificial channel system, due /%
to the important role of the city as / \f
manufacturing centre. 3{“\

N, o '\.,.’

Fif Lo |
JoAmeny = AN

Fireant /

Samoggia

The water supply network of the metropolitan area is
composed by 24 natural creeks and 24 channels.

Most all the natural and artificial riverbeds crossing the
city have been buried and partially used as sewers.

LIFE11 ENV[IT[IID. . .
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EXTREME EVENTS AND HYDROGEOLOGICAL RISK

A dedicated geodatabase has been created to
organize spatial information and to support
the definition of actions for the adaptation
plan.

The geodatabase organizes Local Climate
Profile data and complete the cognitive
framework.

Bologna
citta resiliente
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WATER FLOODING

COMUNE DI BOLOGNA

Rischio idraulico

Scala 1: 60.000

1050 1 2 3km
[ = m E——— |

Legenda
T edific

Int_rischio_all_edif

aree esondate

aree a rischio allagamento
Probabilita inondazione (TR>=50)
Probabilita inondazione (TR>=200)
reticolo totale

ferrovie

|

strade

AMBIENTE!TALLA

lIFEll ENV[IT[IID. . .

g'g:;';;gz,,ﬂn:;a;gﬁ" Lorenzo Bono — Ambiente Italia 15/12/2016 28
instrument of the

European Community

Bologna .
citta resiliente



COMUNE DI BOLOGNA

Rischio idraulico e
edifici per tipologia
Scala 1: 60.000

1050 1 2 3 km
[ . - .
Legenda
[ aree esendate

| aree a rischio allagaments
[T Probabifté inondazione (TR==50)
Probabilita inondazione (TR==200)
reticalo totale

edifici per tipologia

|

I Aberg

B oo

P cabina ENEL
Campanile

_ Carcere

I casello Autostradale

Chiesa

Chiosco alimentart

Chiasco fien

Chiosco gelati

Chiosco giomali

Cimitero

Edificic ad uso agricolo

Edificio diroccata

Edificio generico
Edificio scolastics
Edificic sportivo

Mura steriche
Ospedale

Parcheggio multipiano
Portica

Prefabbricata
N s

[ _ Siles

B s-viimento industriale
P stazione di rifonimento

Tettola

I

Torre storica
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VULNERABILITY MAPS

= life - ArcMap - ArcView
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Vulnerabilities

Exposure: HIGH
HEAT WAVES Sensitivity: HIGH (population,
tourism, air quality)

Exposure: MEDIUM/HIGH

WalER Sensitivity: HIGH (population,
SCARSITY mobility, economy)
EXTREME Expo.sgr_e: MEDIUM/HIGH_
Sensitivity: HIGH (population,
EVENTS hydrology)
B Bologna o v?rgﬂl}'ff:::‘vi’li. Lorenzo Bono — Ambiente Italia 15/12/2016 31
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CHALLENGES.....

- Downscaling of climate information at the urban level is difficult

- Administrative borders and the geographical “coverage” of some adaptation analysis and
policies related to water (catchment river basin) and green infrastructures (wood belts) do
not overlap

- Industrial and agricultural withdrawals and consumption have to be better monitored

- Social and environmental data crossing (evaluating vulnerability) need further refinement

- Need of further information in order to shift from vulnerability to risk analysis

LIFE11 ENVIIT[IlD. . .
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lorenzo.bono@ambienteitalia.it

COMUNE DI BOLOGNA

o o

AMBIENTEITALLA

e

Comune italiano di circa 380.000 abitanti, &
capoluogo dell'omonima provincia e della regione
Emilia-Romagna e costituisce uno nodo strategico
della rete stradale e ferroviaria nazionale.

comune.bologna.it

Organizzazione non profit costituita da imprese, enti
locali e associazioni impegnati nel raggiungimento
degli obiettivi di riduzione delle emissioni di gas serra
assunti con il Protocollo di Kyoto.

kyotoclub.org

Gruppo leader in Italia ed Europa che opera nel
campo dell’analisi, della pianificazione e della
progettazione ambientale. Si occupa anche di
formazione e gestisce campagne di comunicazione.

ambienteitalia.it

Agenzia Regionale per la Protezione dell’Ambiente e
organo tecnico della Regione Emilia-Romagna svolge
attivita di controllo ambientale e monitoraggio delle
attivitd umane ed il loro impatto sull’ambiente.
arpa.emit

LUEAP

Bologna adaptation plan
fora resilient city
Bologna citta resiliente

BLUEAPEU
INFO@BLUEAP.EU

o PROGETTOBLUEAP

o PROGETTOBLUEAP
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