
Aree Produttive, Aree Pro-Adattive

a cura di 
Marcello Magoni e Rachele Radaelli

STC | Le strategie di mitigazione e di adattamento ai cambiamenti climatici

Piani di adattamento climatico
Alcuni casi



Aree Produttive, Aree Pro-Adattive 2

https://www.ilgiornaledellaprotezionecivile.it/p/piani-climatici-urbani-bene-le-citt-europee-benino-litalia
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http://www.actlife.eu/medias/306-guidelinesversionefinale20.pdf
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http://www.blueap.eu/site/wp-content/uploads/2013/09/Bologna_Adaptation_Plan.pdf
http://www.actlife.eu/medias/260-actpianoadattamentoancona.pdf
http://www.cittametropolitana.mi.it/ambiente/progetti_per_l_ambiente/Cambio_d_aria/Cambiamenti_climatici.html
http://www.comune.mantova.gov.it/ALLEGATO%201%20Mantova%20Resiliente_verso%20il%20piano%20di%20adattamento%20climatico_linee%20Guida.pdf
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Andamento temperature e precipitazioni 1951-2011
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Andamento giorni di gelo e ondate di calore 1951-2010
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Proiezioni di cambiamento climatico 2021-2050 e 2071-2099
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Proiezioni climatiche per la temperatura 2021-2050 e 2071-2099 - Scenario di emissione A1B
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• aumento temperatura media alla fine del secolo tra 

3,4°C e 3,7°C 

• riscaldamento più pronunciato in estate (tra 3,9°C 

e 5,7°C) e meno in primavera (tra 2,4°C e 2,9°C) 

• riduzione precipitazioni cumulate annuali negli 

ultimi 10 anni del secolo comprese tra -1,8% e -17,0%

CONSEGUENZE DEL CAMBIAMENTO CLIMATICO PROBABILITÀ

Innalzamento livello marino virtualmentecerto

Incremento eventi intensi di precipitazione molto probabile

Aumento numero giorni molto caldi e
ondate di calore

molto probabile

Aumento di intensitàdelle tempeste probabile

TEMPERATURE

PRECIPITAZIONI

Proiezioni per temperatura e precipitazioni al 2100 – Regional Climate Models (RCMs)

Conseguenze cambiamento climatico al 2100
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https://www.epa.gov/heat-islands/heat-island-compendium
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https://www.researchgate.net/publication/228879062_Classifying_urban_climate_field_sites_by_local_climate_zones_The_case_of_Nagano_Japan
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Questionario: Qual è la percezione su rischi attuali e futuri e cambiamento climatico?
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Frane

Aree esposte a rischio di frana

Usi del suolo

Usi del suolo esposti a frane 2011 
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http://www.actlife.eu/medias/307-report-completo-impact-assessment-life.pdf
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Popolazione esposta

Edifici sensibili esposti

Infrastrutture sensibili esposte

Popolazione, edifici e infrastrutture esposti a frane 2011

10.301 residenti (10%)
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Popolazione esposta a frane 2011 Popolazione esposta a frane 2100

Popolazione esposta

10.301 residenti (10%)

Popolazione esposta

11.513 residenti (11.2%)

Frane Scenario A (ottimistico): aumento rischio di frana (inverno) 

per aumento precipitazioni
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Impermeabilizzazione, irraggiamento e presenza di vegetazione
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Popolazione giovane e anziana sensibile alle ondate di calore
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Rischio | Presenza popolazione sensibile per livelli di pericolo delle ondate di calore

Pericolo Vulnerabilità
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Policy&Governance

Misure 

comportamentali

Azioni 

di tipo gestionale

Azioni tecnologiche 

e infrastrutturali

MISURE

NOT SOFT

MISURE

SOFT

MISURE

GREY

MISURE

GREEN

Interventi su edifici, 

impianti, strade, …

Interventi su ecosistemi naturali, 

aree verdi, corsi d’acqua, …
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Azioni per ridurre 
un pericolo

Azione per ridurre 
più pericoli
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Cosa?

Come?

Quando?

Chi?
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Policy&Governance Misure comportamentali
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Azioni di tipo gestionale Azioni tecnologiche e infrastrutturali

41



Aree Produttive, Aree Pro-Adattive 42



Aree Produttive, Aree Pro-Adattive 43



Aree Produttive, Aree Pro-Adattive 44



Aree Produttive, Aree Pro-Adattive

•

•

•

•

45



Aree Produttive, Aree Pro-Adattive

È il monitoraggio degli indicatori sviluppati per ogni misura adottata dal 

Piano, che consente di verificare periodicamente i progressi e l'efficacia degli 

interventi, al fine di valutare la possibilità di un riorientamento se i risultati non 

sono soddisfacenti

Monitoraggio di piano

Monitoraggio di processo

È riferito ai principi «Ten essentials» definiti dalla campagna «Make my

city resilient" (https://www.unisdr.org/we/campaign/cities)

La campagna fornisce uno strumento online per le città partecipanti, che 

consente un'autovalutazione del successo del processo, la definizione dello 

stato di partenza e l'elaborazione dei rapporti sullo stato di avanzamento
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https://www.unisdr.org/we/campaign/cities
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Azioni/misure di adattamento Indicatori di attuazione
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https://www.unisdr.org/we/campaign/cities

Make my city resilient

Fattori di valutazione di adattamento / resilienza
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https://www.unisdr.org/we/campaign/cities


Aree Produttive, Aree Pro-Adattive

Clima, qualità dell'aria, acqua potabile, acqua, suolo e verde

I valori per questo insieme di indicatori sono costantemente 

monitorati dal Comune di Bologna e dagli altri enti pubblici 

attraverso diversi sistemi di monitoraggio e relazioni tematiche.

Indicatori riferiti ai temi dell’adattamento

Indicatori riferiti al piano di adattamento

Indicatori riferiti alle azioni pilota

Acqua non potabile, acqua di superficie e acque reflue

Alcuni indicatori non sono importanti solo per il loro valore, ma 

anche perché sono le conseguenze delle decisioni prese durante 

gli incontri con gli stakeholder e possono essere cruciali per 

rappresentare lo stato dell'arte delle azioni intraprese.

Alcuni di questi non sono gestiti direttamente dal Comune e 

l'elaborazione dei dati è a carico di altre istituzioni.

Verde, suolo e calore

Questi indicatori sono selezionati per il monitoraggio dello 

sviluppo e della diffusione delle pratiche di resilienza nell'area 

urbana.
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Type Indicator Description Measurement units 2010 2011 2012 2013 2014 Source Annotation Updating

Climate Extreme rainfall events The number of days with precipitation greater than 90th 

percentile Number of days 12 3 7 10 11 ARPA

no.of days= 8 during the 

reference  period 1961-

1990

Yearly

Climate Consecutive days without 

rainfall

The maximum number of consecutive days without 

precipitation Number of days 34 36 77 30 20 ARPA
no.of days = 30 during the 

reference period 1961-1990 Yearly

Climate Heat wave duration (HWD) The maxminum number of consecutive days with 

maximum temperature greater than 90th daily percentile Number of days 4 13 8 6 7 ARPA
no.of days = 5 during the 

reference period 1961-1990 Yearly

Air 

quality/Clima

te

Ozone concentration Execess in the average hourly concentration (180 µg/mc): 

giardini Margherita Number of hours 0 20 10 74 15 ARPA
Law reference (D.lgs. 

155/2010) Yearly

Air 

quality/Clima

te

Ozone concentration Excess in daily concentrations (max moving average 8 

hours) (120 µg/mc): giardini Margherita Number of days 15 66 58 75 51 ARPA
Law reference (D.lgs. 

155/2010) Yearly

Air 

quality/Clima

te

PM10 concentration Execess in the average daily concentration (50 µg/mc) 

San Felice Number of days 63 69 73 57 23 ARPA
Law reference (D.lgs. 

155/2010) Yearly

Air 

quality/Clima

te

PM10 concentration Average yearly value: San Felice
µg/mc 34 37 37 32 25 ARPA

Law reference (D.lgs. 

155/2010) Yearly

Air 

quality/Clima

te

PM2,5 concentration Average yearly value: San Felice
µg/mc 21 23 22 20 18 ARPA

Law reference (D.lgs. 

155/2010) Yearly

Water Water consumption 

(potable water)

Domestic sector
mc 22.336.000 22.339.000 22.125.000 21.613.000 21.260.000 Atersir Yearly

Water Water consumption 

(potable water)

Not domestic sector ( commercial, industrial, agricoltural)
mc 9.437.000 9.423.000 9.488.000 9.064.000 8.452.000 Atersir Yearly

Water Water consumption 

(potable water)

Total
mc 31.773.000 31.763.000 31.613.000 30.677.000 29.711.000 Atersir Yearly

Water Water consumption 

(potable water) per capita

Referred to domestic sector
l/inh/day 229 227 225 219 211 Atersir Yearly

Water Groundwater quality Quantitative status: number of sample point showing a 

"poor" value (scarso) number ARPA
Law reference (D.lgs. 

152/2006) Triennal

Water Groundwater quantity Chemical status: number of sample point showing a 

"poor" value (scarso) number ARPA
Law reference (D.lgs. 

152/2006) Triennal

Green Tree planting Number of new planted trees
Numbers of trees __ __ 172 889 260 Municipality Yearly

Green Green areas pubblico Sum of the surfaces of all green public areas
mq 11.742.770 11.527.728 11.484.279 11.207.811 11.349.906 Municipality Yearly

Non-potable 

Water

Water consumption from 

water dependent industries

Water withdrawls (from wells) permits
number of permits SBTR/HERA

To be requested
Yearly

Non-potable 

Water

Water consumption from 

agriculture

Water withdrawls by land reclamation consortium 

(Bonifica Renana) mc 350.000
Bonifica 

Renana
Yearly

Non-potable 

Water

Water uptake From wells

mc 34.059.646 HERA

The indicator refers to the 

Metropolitan area, as the 

city water system is 

interconnected with the 

water systems of the 

neighbouring areas

Yearly

Non-potable 

Water

Water uptake From surface bodies

mc 46.627.740 HERA

The indicator refers to the 

Metropolitan area, as the 

city water system is 

interconnected with the 

water system of the 

neighbouring areas

Yearly

River Water Water level Reno river (at Casalecchio gate): n giorni con portata 

>DMV e >livello 1/2 m STBR
To be requested

Yearly

River Water Surface water quality (Reno 

river)

Chemical status: number of sample point showing a 

"poor" value (scarso) n./total n.
ARPA/ 

Province

Law reference (D.lgs. 

152/2006) Triennal

River Water Surface water quality (Reno 

river)

Quantitative status: number of sample point showing a 

"poor" value (scarso) n./total n.
ARPA/ 

Province

Law reference (D.lgs. 

152/2006) Triennal

Wastewater Overflow events Registered overflow events
Number of events STBR/HERA

To be requested
Yearly

Wastewater Wastewater separation Separated networks for grey water and black water
km 48

Municipality/ 

HERA
Yearly

Green Green roof
mq Municipality

To be developed
Yearly

Green Green private spaces
mq Municipality

To be developed
Yearly

Soil Permeable soils
mq Municipality

To be developed
Yearly

Heat Admission to hospital for 

HW Number of people AUSL
To be requested/developed

Yearly

3

6

Indicators related to the pilot actions

Indicators related to the Adaptation Plan

Indicators related to adaptation topics

3

6

Indicatori riferiti ai temi dell’adattamento
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Type Indicator Description Measurement units 2010 2011 2012 2013 2014 Source Annotation Updating

Climate Extreme rainfall events The number of days with precipitation greater than 90th 

percentile Number of days 12 3 7 10 11 ARPA

no.of days= 8 during the 

reference  period 1961-

1990

Yearly

Climate Consecutive days without 

rainfall

The maximum number of consecutive days without 

precipitation Number of days 34 36 77 30 20 ARPA
no.of days = 30 during the 

reference period 1961-1990 Yearly

Climate Heat wave duration (HWD) The maxminum number of consecutive days with 

maximum temperature greater than 90th daily percentile Number of days 4 13 8 6 7 ARPA
no.of days = 5 during the 

reference period 1961-1990 Yearly

Air 

quality/Clima

te

Ozone concentration Execess in the average hourly concentration (180 µg/mc): 

giardini Margherita Number of hours 0 20 10 74 15 ARPA
Law reference (D.lgs. 

155/2010) Yearly

Air 

quality/Clima

te

Ozone concentration Excess in daily concentrations (max moving average 8 

hours) (120 µg/mc): giardini Margherita Number of days 15 66 58 75 51 ARPA
Law reference (D.lgs. 

155/2010) Yearly

Air 

quality/Clima

te

PM10 concentration Execess in the average daily concentration (50 µg/mc) 

San Felice Number of days 63 69 73 57 23 ARPA
Law reference (D.lgs. 

155/2010) Yearly

Air 

quality/Clima

te

PM10 concentration Average yearly value: San Felice
µg/mc 34 37 37 32 25 ARPA

Law reference (D.lgs. 

155/2010) Yearly

Air 

quality/Clima

te

PM2,5 concentration Average yearly value: San Felice
µg/mc 21 23 22 20 18 ARPA

Law reference (D.lgs. 

155/2010) Yearly

Water Water consumption 

(potable water)

Domestic sector
mc 22.336.000 22.339.000 22.125.000 21.613.000 21.260.000 Atersir Yearly

Water Water consumption 

(potable water)

Not domestic sector ( commercial, industrial, agricoltural)
mc 9.437.000 9.423.000 9.488.000 9.064.000 8.452.000 Atersir Yearly

Water Water consumption 

(potable water)

Total
mc 31.773.000 31.763.000 31.613.000 30.677.000 29.711.000 Atersir Yearly

Water Water consumption 

(potable water) per capita

Referred to domestic sector
l/inh/day 229 227 225 219 211 Atersir Yearly

Water Groundwater quality Quantitative status: number of sample point showing a 

"poor" value (scarso) number ARPA
Law reference (D.lgs. 

152/2006) Triennal

Water Groundwater quantity Chemical status: number of sample point showing a 

"poor" value (scarso) number ARPA
Law reference (D.lgs. 

152/2006) Triennal

Green Tree planting Number of new planted trees
Numbers of trees __ __ 172 889 260 Municipality Yearly

Green Green areas pubblico Sum of the surfaces of all green public areas
mq 11.742.770 11.527.728 11.484.279 11.207.811 11.349.906 Municipality Yearly

Non-potable 

Water

Water consumption from 

water dependent industries

Water withdrawls (from wells) permits
number of permits SBTR/HERA

To be requested
Yearly

Non-potable 

Water

Water consumption from 

agriculture

Water withdrawls by land reclamation consortium 

(Bonifica Renana) mc 350.000
Bonifica 

Renana
Yearly

Non-potable 

Water

Water uptake From wells

mc 34.059.646 HERA

The indicator refers to the 

Metropolitan area, as the 

city water system is 

interconnected with the 

water systems of the 

neighbouring areas

Yearly

Non-potable 

Water

Water uptake From surface bodies

mc 46.627.740 HERA

The indicator refers to the 

Metropolitan area, as the 

city water system is 

interconnected with the 

water system of the 

neighbouring areas

Yearly

River Water Water level Reno river (at Casalecchio gate): n giorni con portata 

>DMV e >livello 1/2 m STBR
To be requested

Yearly

River Water Surface water quality (Reno 

river)

Chemical status: number of sample point showing a 

"poor" value (scarso) n./total n.
ARPA/ 

Province

Law reference (D.lgs. 

152/2006) Triennal

River Water Surface water quality (Reno 

river)

Quantitative status: number of sample point showing a 

"poor" value (scarso) n./total n.
ARPA/ 

Province

Law reference (D.lgs. 

152/2006) Triennal

Wastewater Overflow events Registered overflow events
Number of events STBR/HERA

To be requested
Yearly

Wastewater Wastewater separation Separated networks for grey water and black water
km 48

Municipality/ 

HERA
Yearly

Green Green roof
mq Municipality

To be developed
Yearly

Green Green private spaces
mq Municipality

To be developed
Yearly

Soil Permeable soils
mq Municipality

To be developed
Yearly

Heat Admission to hospital for 

HW Number of people AUSL
To be requested/developed

Yearly

3

6

Indicators related to the pilot actions

Indicators related to the Adaptation Plan

Indicators related to adaptation topics

3

6

Indicatori riferiti al piano di adattamento

Indicatori riferiti alle azioni pilota
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Matrice influenza-impatto
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Questionario: Qual è la percezione su rischi attuali e futuri e cambiamento climatico?
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http://www.cittametropolitana.mi.it/ambiente/progetti_per_l_ambiente/community/Lifelonglearning/archivio/Vulnerabilita-urbana-e-cambiamento-climatico-ottobre-2018/
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