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ANNEX- Climate risks and vulnerabilities in local languages

[PP1] IRENA - Istrian Regional Energy Agency

Target area: City of Novigrad - Cittanova, City of Buje - Buie,
Municipality of Brtonigla - Verteneglio
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Vulnerability assessment implementation plan

VULNERABILITY AND RISK ASSESSMENT - Procjena ranjivosti i rizika od klimatskih promjena (City of
Buje - Buie; City of Novigrad - Cittanova; Municipality of Brtonigla - Verteneglio)

Describe the general context of your VA (Module 1; Step 1) in terms of:

Title of the VA

What are related processes?

The related processes include SEAP revisions and SECAPs done for several cities in Istrian County in the
scope of project EMPOWERING (Horizon 2020), as well as parallel ongoing local and regional energy and
climate strategies (for example Energy Efficiency Action Plan for Istrian County for the 2019. - 2021. period,
Local development strategy for Central Istria for the 2014 - 2020. period, Istrian County Development
Strategy until year 2020 etc.)

What knowledge is already available?

« Cultural Studies in selected areas
+ Economic Development Strategies in selected areas
« Natural factors of agricultural production in selected areas
« Studies of valorization and presentation of archaeological sites of selected areas
+ Coastal purpose studies
« Studies on the Valorisation of Cultural Monuments in selected areas
« Strategic guidelines and the Tourism Development Action Plans in selected areas
+ Overall Development Program - Local Development Strategies in selected areas
« Fire Hazard Assessment and Technological Explosion and Fire Protection Plan in selected areas
+Waste Management Plans for the period 2017 - 2022 in selected areas
« Spatial planning documentation (spatial plan and urban plans) in selected areas
« Civil Protection Action Plans in selected areas
+Major accident risk assessment in selected areas
« Strategic Tourism Development Plans in selected areas
« Public Needs Program in Social Services and the Econorry for 2019, as amended (2018)
+ Agricultural Land Ownership Program of the Republic of Croatia for the Municipality of Brtonigla - Verteneglio (2018)
« Social Program of the Municipality of Brionigla - Verteneglio for 2018 with |. Amendments (2018)
+Report on the implementation of the Social Agenda for 2018 (2019)
« Local Development Strategy 2014-2020. Northern Istria LAG (2016)
« Decision on agro-technical measures and measures for the regulation and maintenance of agricultural minerals (2018)
+ Decision to award a public waste collection service (2018)
« Decision on measures to prevent improper disposal of waste and measures to eliminate waste (2018)
« Annual plan for the development of the civil protection system in the municipality of Brtonigla-Verteneglio (2019)
+ Decision on how to provide a public service for the collection of mixed municipal waste and biodegradable municipal waste (2018)
« Decision on exercising the right to newborns aid for 2019. (2018)
« Decision on Exercising the Right to Retirement Aid in 2019 (2018)
+Plan of construction of municipal water structures in the municipality for 2019 (2018)
Context « Article on dinosaurs in Brtonigla (2008)
» Conservation Plan - Restoration of Brtonigla Mill Industrial Plant (2008)
+ Preliminary design for the coastal zone of Karigador (2009)
«Map of Brionigla Municipality with Paints of Special Cultural Value (2008)
+Valorisation program of Malvasia Istrian wines 4 countries (2012)
«Report on the energy audit of the public lighting of the Municipality of Brtonigla (2014)
« Strategy for management and disposal of property owned by the Municipality of Brtonigla for the period 2016 - 2021 (2016)
+ Decision on Utilities in the Municipality of Brtonigla - Verteneglio (2018)

Important note regarding public lighting: The current number of lighting fixtures in the Municipality of Brtonigla - Verteneglio before the RVA was 736, of
which 185 are LED bodies and 6 solar ones.

Which institutions play a role?

City of Buje - Buie; City of Novigrad - Cittanova; Municipality of Brtonigla - Verteneglio, SENSUM lItd, IRENA
Itd., Ministry of Environment Protection and Energy, Ministry of Agriculture — Department for Expert Support
to Development of Agriculture and Fisheries (ex Advisory Service), Croatian Meteorological and
Hydrological Service (Meteorological Research and Development Division, Climatological Research and
Applied Climatology Service ), Croatian Bureau of Statistics, Paying Agency for Agriculture, Fisheries and
Rural Development, Istrian Water Supply Ltd., Istria Tourist Board, Croatian Chamber of Commerce, Fund
for Development of Agriculture and Agritourism of Istria, In Konzalting Itd., Institute for Physical Planning of
Istria County, Institute of Public Health of the County of Istria, Jai¢ Consulting Itd., Urbanex Itd.

What resources are available?

Available resources include strategical documents from the local authorities included in the project, the
knowledge, expertise and human capacity from the local authorities (City of Buje - Buie; City of Novigrad -
Cittanova; Municipality of Brtonigla - Verteneglio), contractor (SENSUM lItd) and the coordinating agency
(IRENA lItd), as well as the published regional and national documents related to the RVA.

Which external developments are important?

Important external developments include measures being implemented from the climate change related
strategic documents.

Describe the general objective of your VA (Module 1; Step 2):

What process will the assessment support or feed into? Are there on-going activities in the field of
adaptation that should be taken into account?
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The process will include the methodology proposed by the contractor, that was later aligned and harmonized
with the Vulnerability Sourcebook.

What do you want to learn from the assessment?

The assessment will aim to define the most common climate change related risks in the designated area,
the correlation between the risks and the external and internal factors, and propose adequate measures to
either mitigate or prevent the defined risks.

Objectives
What do you want to use this knowledge for?

The knowledge from the RVA will hopefully be used as a practical guideline and best practice in future
projects in Istrian County or other areas.

Who is the target audience for the result of the assessment?

The target audience primarily includes the local authority members and local stakeholders connected to the
selected pilot areas, as well as the population from the selected area that are affected by the potential
climate change and EE measures that can be implemented. The target audience also includes wider
population of Istrian County and other stakeholders that could potentially find the final RVA useful for other
projects.

Describe the of your VA ( 1; Step 2):

What outcomes do you expect?
Expected outcomes

Expected outcomes are three separate finalized documents for the City of Buje - Buie, the City of Novigrad -
Cittanova and the Municipality of Brtonigla - Verteneglio which will contain the analysis of risks for the
sectors selected on technical meetings held prior to the RVA implementation process that can later be used
to implement the measures proposed in these documents.

Describe the specific topic of your vulnerability assessment:
What exactly is your vulnerability assessment about?

This vulnerability assessment is about analyzing and defining the major climate related risks and
vulnerabilities for the area of the City of Buje - Buie, the City of Novigrad - Cittanova and the Municipality of
Brtonigla - Verteneglio in Istrian County and will serve as a preliminary document for producing a Joint
SECAP for the same area in later stages of project development.

Thematic scope

Possibly refer to potential climate impacts that shall be addressed in the vulnerability assessment:
What climate-related risks do you want to asses? What climate related risks and impacts occurred in the
past? Which known risks and impacts may be relevant for the future?

The climate related risks planned for assessment include the risks primarily associated with excessive
Already identified impacts periods of droughts and floods which have been reported in the past in Istrian County, and which have
/ vulnerabilities greatly affected all sectors, but primarily agriculture and tourism.

What major non climatic drivers influence current and future climate related risks?

Primarily the Istrian County economy (tourism), progressive industrialisation, coastline changes and
apartmanization related to the tourism sector, as well as overall political opinion and influence.

Describe the spatial (geographical) scope of your vulnerability assessment:

What is the geographical scope of your assessment?

Geographical scope The geographical scope of the assessment includes the northwest part of the Istrian County related to the

administrative sections that contain the City of Buje - Buie, the City of Novigrad - Cittanova and the
Municipality of Brtonigla - Verteneglio. The territories are connected and together contain a surface area of
163,40 km2 and a population of 11.300 people.

Describe the time period of your vulnerability assessment:
Temporal scope What is the time period addressed in the assessment? (current and future climate related risks)
The period taken into consideration is from year 2021 to year 2050.
Outline the methods foreseen for the vulnerability assessment:

What are the right methods for your VA?

Methodological approach The methods are harmonized with The Vulnerability Sourcebook (updated with a Risk Supplement), a

document by the German Federal Ministry for Economic Cooperation and Development (BMZ), published by
GIZ in cooperation with adelphi and EURAC research and proposed to be used as the definitive
methodology by the Lead Partner.
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Vunerability assessment implementation plan

Own resources available

Human

Stakeholder

None

None

Wark on other prjects

Wierk on other projects

Werk on other projects

Werk on other projects.

‘Work on other projedts, internal
poitics interests

Work cn other projedts, interndl
poltics interests.

Work cn other projedts, interndl
poltics interests.

Work cn other projedts, interndl
poltics interests.

‘Work cn other projedts, interndl
poltics interests.

Work cn other projedts, internd
poltics interests.

Work cn other projedts, interndl
poltics interests

stepd)
Financial Human Technical Available time
14.300 EUR external+ 5.500 EUR dalt 2 Laptop + Internet | 25%of totalwrking hours
Tasks Functions Resources ilable ts
Partuer (RENA d.0.0.)
Commen Risk end Vulnerabiy Assessment
et
for sub-ecthity D.3.2.1. (Context analysis - @dsting
policies, plans and mezsures on loca, regionsl and
Internal 1 (Antonio Frankevé) D o o Coomlindor | Epert knowiedige, staff | 25%af totaiwarking haurs
sub-ctivity D 3.2.2. (4ssessment of risks and
winerabiltiesto cimate change of selected target
area) for al project partners.
Commcn Risk end Vulnersbiy Assessment
for sub-acthity D.3.2.1. (Context analysis - edsting
o policies, plans and messures on loca,regiandl snd ;
Iternal 2 (Dina Glawié) Ttttk Coordindtor | Expart knowiedge, staff | 25% of totafwarking hours
Sub-ectvity D 3.2.2. (Assessment of risks and
winerabilties o cimate change of selected target
area) for al project partners.
Extemal contractor (SENSUM d.0.0)
Gatheting deta from stakeholders and dther exernd
Expert 1 (Or s0. Dudko Reclosid) saurces, Risk and Vulnerabilty stott Net known
Completion for al three terget aress:
Gathering cta from stakeholders and dhher externdl
Expert 2 (Dr.s0. Vedhen K saurces, Risk and Viinersbilty Assessment report | Eternal cantractor | Expert knowledige, staff Not known
completion for all tree terget sress
Gathering deta from stakeholders and cther exernd
Expett 3 (VesnaKdege) Scurces, Risk and Vidnersbilt statt Nt known
completion fr al hree terget sress:
Gathering deta from stakeholders and cther externd
Exper 4 (MarkoKdlié) Scurces, Risk and Vuinersbilty Assessment report | Esternal centractor | Expert knowiecdge, staff Net knovn
Gompleion for all three terget areas:
Participants Area Target 1. -Gity of Bufe - Buie
Providing necessary deta and knovierige, RVA Availble terget rea deta,
Fabrizio Visintin, Mayce implemertetion cooperation end assistance, Stakehdder documenttion and Net known
technicd meetings paicipdicn knowiedge, staft
Providing necessary deta and knovierige, RVA Aveilable terget rea deta,
Ingid Lebinjan, Cletk implementation cooperation s assistance, Stakehdlder documenttion and Nt known
technica meetings paticipdicn knowiedge, staft
Providing necessary deta and knovieige, RVA Aveilble terget rea deta,
Menuiel Makovac, Spatdl planring officer implementation cooperation e assistance, Stakehdlder documenttion and Nt known
technic meetings paticipaicn knowiedge, staft
Participants Area Target 2. -City of Novigrad - Citanova
Providing necessary deta and knoviedge, RVA Aveilable terget rea deta,
Caritne Pozzecco, P i Stakedlder documenttion and Net known
technica mestings paicipdicn knowiesge, staft
Providing necessary deta and knovierige, RVA Aveilable terget rea data,
anja Gorieki, Adsisar for EU prejects end internationsl coopertion implemertation cooperation en assistance, Stakehelder documenttion and Not known
technica meetings paticipeicn knowiedge, staft
Paticipants Area Target 3. - Municipaity of Betonigha - Verteneghio
Providing necessary deta and knoviedge, RVA Aveilable terget rea deta,
PadoKiaré, Mayor implementation cooperation end assistance, Stakehelder documenttion and Not known
technicd mestings paticipaicn knowiedge, staft
7 and knovtedge, RVA Aveilable terget rea data,
Mgl it Prokct Stakehdder documentation and Not known
techrica meetings paticipaion knowiedge, staft
Neods finterests in VA Functions Resources ilable ts
Stakehotder fratre)
Stretegic document for anelyzing and justifying Avilable target rea deta,
petertial actions regercing climate chenge miigation documentation and
jckyiat Bele=pule: andl prevention, stakehaider promation, networking Shakehader knowiedge, staf, oy Notkiow
Gther preject paticipents budget
Stretegic document fo anelyzing and justfying Availble terget readeta,
\ petertial actions regercing cimate chenge mitition documentation and
(Erxatovarat-Clisno end preventicn, stakehclder promotion, networking Steleroh inowiedge, staff, oty NER e
it otther prcject participents ucget
Srategic document fo andlyzing and justfying Aveilable terget rea deta,
P pertial actons regarting cimete chenge mitodion | ¢ documentation and o
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M2 Developing impact chains

An impact chain is an analytical tool that helps better
understand, systemise and prioritise the factors that drive risk
in the system of concern, as well as their cause-and-effect
relationships.
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M2 Impa ct chain Increase in warm weather Increase in drought period Decrease in average
period duration duration precipitation
VULNERABILITY
HAZARD
EXP RE
osu EXTREME DROUGHT EVENTS
Population density Institutional and financial
(Population) support for farmers
REDUCED GROUNDWATER RECHARGE Average
Share of employees in the £
X 5 crop/livestock water
agriculture sector relative to s
total employees LIMITED WATER SUPPLY = GDP per capita (related
X to the availability of
Share of A‘RKOD1 surfaces in TR G RER modern technology)
total Municipality/City surface Age structure of
ares . agricultural sector
LOSS OF CROPS AND LIVESTOCK employees
x Level of education of
LOSS OF PROFIT DUE TO LOWER farmers (efficient water
CROP/LIVESTOCK PRODUCTS YIELD consumption)
1 ARKOD is a record of the use of agricultural =
land in digital form. ARKOD parcel is a
continuous area of agricultural land cultivated RISK OF DAMAGE TO AGRICULTURAL SECTOR
N e e helelng, cressled iy DUE TO EXTENSIVE DROUGHT PERIODS
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M2 Impact chain

EXPOSURE

Population density
(Population)

Increase in service users
during the tourist season

Physical and outdoor
workers

European Regional Development Fund

Increase in Increase in M ; ; W iod
RumBer 6 Hot it oF Bt ! ean n:axnrnum air . ?rm perio
days nights emperature increase | | duration increase
VULNERABILITY
HAZARD Population education
HEAT STROKE level
Population share < 5
years
GDP per capita (higher
AIR TEMPERATURE INCREASE resilience)
Y Population share > 65
INCREASED TEMPERATURE EXPOSURE years
Number of private health

INABILITY OF ADEQUATE BODY COOLING

I
EMERGENCY SYMPTOMS APPEARANCE

practice units
Construction area

share
Distance to largest

(INCREASED BODY TEMPERATURE, BLOOD
PRESSURE DROP ...)

A 4

regional healthcare facility

RISK OF INCREASING INTERVENTIONS RELATED
TO HEAT STROKES IN HEALTH SECTOR

www.italy-croatia.eu/jointsecap
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M2 Impa ct chain Increase in warm weather Increase in drought period Decrease in average
period duration duration precipitation
VULNERABILITY
HAZARD Household water -
EXTREME DROUGHT EVENTS needs
|| Regulations limiting water
consumption
EXPOSURE
] ] REDUCED GROUNDWATER RECHARGE Industry water needs
Population density
(Population) Level of education of
LIMITED WATER SUPPLY populatlon (efﬁc|ent Water
Increase of number of water = consumption)
consumers during tourist
SERSHN ATERSHORMICE Irrigation water needs
DRINKING WATER QUANTITY REDUCTION | GDP per capita
Water supply network
3 losses

RISK OF DAMAGE TO WATER SUPPLY SECTOR
DUE TO EXTENSIVE DROUGHT PERIODS
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- Increase in Increase in : ; Increase in
M2 Impact chain number of very number of hot el e average
humid days days BiMpsiETe RS precipitation
VULNERABILITY

Proportion of
employees in the
activity of providing

INCREA';:T:’;?IERAGE RAZARR T Eeenieditionang
EXTREME PRECIPITATION preparation and
TEMPERATURES serving of food older
EXPOSURE / \ \ than 55 years
Shareof SEA TEMPERATURE INCREASE AIR TEMPERATURE INCREASE DRAINAGE SYSTEM OVERLOAD | Share of tourism
: revenue
employees in
tourism sector |NVA5I|VE PLANT / ANIMAL UNFAVORABLE T:)(IST /
S Vi Reason of tourist
activities SPECIES APPEARANCE CONDITIONS WASTEWATER OVERELOWING —
I arrival
Increase in number ALGAE PROLIFERATION
of tourists during ¥ R — = Tourist offer variety
touristseason —_— SOIL POLLUTION
Planning and
 |development
documents for the

TOURIST DEMAND DECREASE —

\ / tourism sector

RISK OF ECONOMIC DAMAGE TO THE TOURIST SECTOR
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Increase in warm weather
period duration
Number of days in periods of at least 6
consecutive ith @ maximum air
temperature> 90th percentile of the

maximum air temps e

calendar day in the reference period

duration

Increase in drought period

Sequence of days with daily
precipitation of Rd <1 mm

I

Decrease in average
precipitation
Number of days with daily

rainfall > 20 mm and
consecutive days with daily

rainfall Rd <1 mm

VULNERABILITY

Institutional and financial

Average
crop/livestock water
needs

m¥halyear

Age structure of
agricultural sector

employees
Share of employees in
the sector of

EXPOSURE i
EXTREME DROUGHT EVENTS
Population density
Population Population per km2 in the
Jected
i REDUCED GROUNDWATER RECHARGE
Share of employees in the -
agriculture sector relative
LIMITED WATER SUPPLY
to total employees e —
% of workers in the X
agriculture, forestry and
fisheries sectors WATER SHORTAGE
Share of ARKOD? surfaces in X
total Municipality/City LOSS OF CROPS AND LIVESTOCK
surface area % of agricultural land in
the total area of the "
selected area LOSS OF PROFIT DUE TO LOWER
CROP/LIVESTOCK PRODUCTS YIELD

1 ARKOD is a record of the use of agricultural
land in digital form. ARKOD parcel is a
continuous area of agricultural land cultivated
by only one agricultural holding, classified by
type of land use

RISK OF DAMAGE TO AGRICULTURAL SECTOR
DUE TO EXTENSIVE DROUGHT PERIODS

agriculture, forestry
and fisheries over 60
years of age in the
total number of
employees

support for farmers

Measures of the Rural
Development Program for Republic
of Croatia for the 2014 - 2020
period

Agritourism of

Activities of the Department for
Expert Support to Agriculture and
Fisheries Development of the
Ministry of Agricufture and the
Agency for Rural Development of
Istria

GDP per capita (related
to the availability of
modern technolog

GDP/Capita

Level of education of

farmers (efficient water

% of family farm holders

European Regional Development Fund
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[Component Factor Indicator

Hazard Extreme drought events - Increase in warm weather period duration Number of days in periods of at least 6 consecutive days with a maximum
air temperature> 90th percentile of the maximum air temperature fora
calendar day in the reference period

Extreme drought events - Increase in drought period duration Sequence of days with daily precipitation of Rd <1 mm
Extreme drought events - Decrease in average precipitation Number of days with daily rainfall 2 20 mm and consecutive days with
daily rainfall Rd <1 mm
Population density (Population) Population per km? in the selected area
Exposure
Share of employees in the agriculture sector relative to total employees  |% of workers in the agriculture, forestry and fisheries sectors
Share of ARKOD surfaces in total Municipality / City surface area % of agricultural land in the total area of the selected area
Vulnerability Average crop/livestock water needs m3/halyear
Age structure of agricultural sector employees Share of employees in the sector of agriculture, forestry and fisheries over

60 years of age in the total number of employees

Institutional and financial support for farmers Measures of the Rural Development Program of the Republic of Croatia
for the period 2014 - 2020

Institutional and financial support for farmers % of funds from the Agricultural and Agritourism Development Fund of
Istria
Institutional and financial support for farmers Activities of the Administration for Expert Support to the Development of

Agriculture and Fisheries of the Ministry of Agriculture and the Agency for
Rural Development of Istria

GDP per capita (related to the availability of modern technology) GDP/Capita

Level of education of farmers (efficient water consumption) % of family farm holders with a minimum of secondary education
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EXPOSURE

Population density

(Population)
Population per km? in the
selected area

Increase in Increase in
number of hot number of hot terviberatir
days nights ellpsretdie

Number of days with a
minimum air temperature
>20°C

Number of days with a
maximum daily air

temperature of 230 ° C

HAZARD
HEAT STROKE

Mean maximum air

Number of days with

temperatur
number of days with
minimum air temperature >

Warm period

increase| | duration increase

maximum daily air

20°C

VULNERABILITY

Population education

AIR TEMPERATURE INCREASE

Increase in service users
during the tourist season

Number of nights per
capita

Physical and outdoor

workers
% of workers in the
construction sector

% of workers in the
agricultural, fisheries and
forestry sectors

European Regional Development Fund

| Population share <5
years

Population below 5 years of age

in the total population in the
selected area

INCREASED TEMPERATURE EXPOSURE

| Population share > 65
years

Population over 65 years of age

INABILITY OF ADEQUATE BODY COOLING

in the total population in the
selected area

level

Distribution of
population share by
education level
(graph)

GDP per capita (higher
resilience)

Number of private health

I
EMERGENCY SYMPTOMS APPEARANCE
(INCREASED BODY TEMPERATURE, BLOOD
PRESSURE DROP ...)

RISK OF INCREASING INTERVENTIONS RELATED
TO HEAT STROKES IN HEALTH SECTOR

Construction area

share
% of the construction area in
the total area of the selected
area

practice units

Population + number
of tourists per unit of
private health practice

Distance to largest

regional healthcare facilit:

Number of minutes
from the selected

area to Pula General
Hospital
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[Component Factor Indicator
Hazard Heat stroke - Increase in number of hot days Number of days with a maximum daily air temperature of 230 ° C
Heat stroke - Increase in number of hot nights Number of days with @ minimum air temperature > 20 ° C
Heat stroke - Mean maximum air temperature increase Number of days with maximum daily air temperature 2 30 ° C + number of
days with minimum air temperature > 20 ° C
Heat stroke - Warm period duration increase Number of days in periods of at least 6 consecutive days with a maximum
air temperature> 90th percentile of the maximum air temperature fora
calendar day in the reference period
Exposure Population density (Population) Population per km? in the selected area
Increase in service users during the tourist season Number of nights per capita
Physical and outdoor workers % of workers in the construction sector
Physical and outdoor workers % of workers in the agricultural, fisheries and forestry sectors
Vulnerability Population share < 5 years Population below 5 years of age in the total population in the selected area
Population share > 65 years Population over 65 years of age in the total population in the selected area
Construction area share % of the construction area in the total area of the selected area
Population education level Distribution of population share by education level (graph)
GDP per capita (higher resilience) GDP/Capita
Number of private health practice units Population + number of tourists per unit of private health practice
Distance to largest regional healthcare facility Number of minutes from the selected area to Pula General Hospital
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EXPOSURE

Population density
(Population)

pulation pe

Increase of number of
water consumers during

tourist season

Number of nights per
capita

European Regional Development Fund

Increase in warm weather
period duration

Number of day:

1 periods of at least 6

temperatu
maxin

\ A

HAZARD
EXTREME DROUGHT EVENTS

REDUCED GROUNDWATER RECHARGE

LIMITED WATER SUPPLY

WATER SHORTAGE

DRINKING WATER QUANTITY REDUCTION

Increase in drought period
duration

precipitation of Rd <1 mm

p e R ' Sequence of days with daily —
calendar day in the reference period ‘

Decrease in average
precipitation

Number of days with daily
rainfall 2 20 mm and
consecutive days with daily

rainfall Rd <1 mm

VULNERABILITY

Household water

needs
Average water consumption
in m3/year for the
household sector and share
of total water consumption
for the selected area

Industry water needs

Average water consumption
in m3/year for the industry
sector and share of total

water consumption for the
selected area

RISK OF DAMAGE TO WATER SUPPLY SECTOR
DUE TO EXTENSIVE DROUGHT PERIODS

Irrigation water needs

Average irrigation water
consumption in m3/year

and share in total water
consumption for the
selected area

. Water supply network

losses

% of losses in the water
supply network

Regulations limiting water
consumption

Applicable regulations at
national {Water Act, Official
Gazette, No. 66/19) and regional

level (Statute of the County of
Istria, Official Gazette of the
County of Istria, No. 10/09)

Level of education of
population (efficient water
consumption)

Distribution of population share
by education level (graph)

GDP per capita

GDP/Capita
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[Component

Factor

Indicator

Hazard

Extreme drought events - Increase in warm weather period duration

Number of days in periods of at least 6 consecutive days with a maximum
air temperature> 90th percentile of the maximum air temperature for a
calendar day in the reference period

Extreme drought events - Increase in drought period duration

Sequence of days with daily precipitation of Rd <1 mm

Extreme drought events - Decrease in average precipitation

Number of days with daily rainfall 2 20 mm and consecutive days with
daily rainfall Rd <1 mm

Exposure

Population density (Population)

Population per km2 in the selected area

Increase of number of water consumers during tourist season

Number of nights per capita

Vulnerability

Household water needs

Average water consumption in m3/year for the household sector and
share of total water consumption for the selected area

Industry water needs

Average water consumption in m3/year for the industry sector and share
of total water consumption for the selected area

Irrigation water needs

Average irrigation water consumption in m3/year and share in total water
consumption for the selected area

\Water supply network losses

% of losses in the water supply network

Regulations limiting water consumption

Applicable regulations at national (Water Act, Official Gazette, No. 66/19)
and regional level (Statute of the County of Istria, Official Gazette of the
County of Istria, No. 10/09)

Level of education of population (efficient water consumption)

Distribution of population share by education level (graph)

GDP per capita

GDP/Capita

European Regional Development Fund
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Increase in Increase in 7 R S— Increase in
number of very number of hot temberature increase
humid days days B

Number of days with a w  Number of days with maximum Number of days with daily

n f days with 4
A ﬂf;;;;/{/izy:{;:;::jdmly L maximum daily air l daily air temperature 230 ° C + rainfall 2 20 mm and VU LNERABILITY
il temperatureof 230 °C = number of days with minimum consecutive days with
/ — air temperature > 20 ° C daily rainfall Rd <1 mm Proportion of employees
HAZARD in the activity of providing
HAZARD | accommodation and
TRVRERREIR ACRANK EXTREME PRECIPITATION preparation dnd safing
TEMPERATURES of food older than 55
EXPOS U R E Age distribution of
s (> 55 years =
Share Of higher sensitivity)
employees in SEA TEMPERATURE INCREASE AIR TEMPERATURE INCREASE DRAINAGE SYSTEM OVERLOAD
: ¥ ~—+ Share of tourism revenue
tourism sector | / el
activities / 9% of tourism revenue
INVASIVE PLANT / ANIMAL UNFAVORABLE TOURIST in total revenue
i WASTE WATER OVERFLOWING
afo‘:ﬁ;’ggi";f:‘ifa ;i SPECIES APPEARANCE CONDITIONS
preparation and service | — Reason of tourist arrival
activities
ALGAE PROLIFERATION
Increase in
number of Y B RETTTIGH INFRANIRUETURBLIAMASE |* Tourist offer variety
tourists during SEA POLLUTION = - Number of
imount of c os and
investment in ::;Z:Z:;?o!
: diversification of on th
Number of ights er i L
it TOURIST DEMAND DECREASE — and the sea

Planning and
\ development documents
for the tourism sector

Number of s e
RISK OF ECONOMIC DAMAGE TO THE TOURIST SECTOR planning documents for
tourism development
that take climate change
into account
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Component Factor Indicator

Hazard Increase in average temperatures / Extreme precipitation - Increase in Number of days with daily rainfall =2 20 mm
number of very humid days

Increase in average temperatures / Extreme precipitation - Increase in Number of days with a maximum daily air temperature of 230 ° C

number of hot days
Increase in average temperatures / Extreme precipitation - Mean Number of days with maximum daily air temperature 2 30 ° C + number of
maximum air temperature increase days with minimum air temperature > 20 ° C

Increase in average temperatures / Extreme precipitation - Increase in Number of days with daily rainfall = 20 mm and consecutive days with

average precipitation daily rainfall Rd <1 mm

Share of employees in tourism sector activities % of employees in accommodation, food preparation and service
Exposure activities

Increase in number of tourists during tourist season Number of nights per capita
Vulnerability Proportion of employees in the activity of providing accommodationand |Age distribution of employees (> 55 years = higher sensitivity)

preparation and serving of food older than 55 years

Share of tourism revenue % of tourism revenue in total revenue

Reason of tourist arrival Number of reasons related to sun and sea

[ Tourist offer variety Amount of investment in diversification of tourist offer

Tourist offer variety Number of activities and programs not based on the product of the sun
and the sea

Planning and development documents for the tourism sector Number of strategic planning documents for tourism development that

take climate change into account
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Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

[Indicator:

|Vulnerability component:

|Description: (position in the
impact chain)

Source of data:

|Availability orfand costs:

Type of data:

Spatial level:

|Statistical scale:

Name of the indicator

Number of days in periods of at least 6 consecutive days with a maximum air lemperaiur& 90th percentile of
the maximum air temperature for a calendar day in the reference period

Which is by the

? (.. Impact)
The indicator falls under the 'Hazard category

Futher description of the indicator

Extreme drought events - Increase in warm weather period duration

‘Who provides data?
State Hydrometeorological Institute (DHMZ - DrZavni Hidrometeoroloski Zavod)
What are the conditions to obtain the data?

|Data obtained from 'Observed and Expected Changes in Precipitation, Air Temperature and Extreme Index for
Ithe City of Rovin] public document developed by DHMZ as part of the LIFE Sec Adapt project

In which format are the dataavailable? (e g. geo- data, shape file)
PDF File

Coverage and scale of the data (e.g. [ocal coverage)
Localfregional coverage

Which statistical scale do the data have? (e.g. Metric)

In which unit are the data provided?

‘Which method has been applied for calculation?

Weighted arithmetic aggregation

needed? Which?

For which year(s) are data avaliable?

Trend of the indicator value without adaptation (e.g. Decrease)

or ?Isthisa use ? (e.g. proposed

[Additional comments

are prop
. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e g Scale from 0to 1 { using 200 mm precipitation as zero-
point)

Metric scale
Unit of measurement:

Degrees Celsius
[Method of calculation:
Input. | Are:sUb;
Time reference and frequency
of measurement:

1971-2000
Expected trend without

Which classes or

and

Rating:

European Regional Development Fund

www.italy-croatia.eu/jointsecap


http://www.italy-croatia.eu/web/jointsecap

It initerrey
Italy - Croatia

{

Joint_SECAP

EUROPEAN UNION

PP1

Number of factsheet

Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Muni

Indicator and data factsheet

Name of the indicator

% of agricultural land in the total area of the selected area

\ ility comy

Description: (position in the
impact chain)

Source of data:

Availability orfand costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

Which is by the ? (.. Impact)

The indicator falls under the 'Exposure’ category

Futher description of the indicator

Share of ARKOD surfaces in total Municipality / City surface area

‘Who provides data?

Paying Agency for Agriculture, Fisheries and Rural Development (PAAFRD) through ARKOD (National land
parcel identification system)

‘What are the conditions to obtain the data?
Free online access
In which format are the dataavailable? {e.g. geo- data, shape file)
HTML (Geo-data - GIS map)
Coverage and scale of the data (e.g. local coverage)
‘Locallregionallrational coverage
Which statistical scale do the data have? (e.q. Metric)
Metric scale
In which unit are the data provided?
Km2

‘Which method has been applied for calculation?

Division of total square mileage of agricultural surfaces in selected area with total square mileage surface area
of selected area

Are sub. needed? Which?

For which year(s) are data avaliable?

Trend of the indicator value without adaptation (e.g. Decrease)

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed

Additional comments

Time reference and frequency
of measurement:

2019
Emecm trend without
adaptation:

N/A

and

0-100 %

Rating:

. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

'Which sale or classes should be used for the assessment? (e.g. Scale from O to 1 ( using 200 mm precipitation as zero-|
point)

0-100 %

A bigger p ge of surfaces i

a bigger exp to extreme drought events

European Regional Development Fund
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Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Description: {position in the
impact chain)

Source of data:

Availability oriand costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Indicator: Name of the indicator
% of empl in 1, food prey and service activiti
\ ility p Which ility is by thei i? (e.9. Impact)

The indicator falls under the 'Exposure' category

Futher description of the indicator

Share of employees in tourism sector activities

Who provides data?

Census of the Central Croatian Bureau of Statistics for the activity of providing dati
and serving food

1 and preparing
What are the conditions to obtain the data?

Free online access

In which format are the dataavailable? (e.g. geo- data, shape file}

PDF file

. Coverage and scale of the data (e.g. [ocal coverage)

Localfregional/national coverage

.Whlch statistical scale do the data have? (e.g. Metric)

Metric scale

In which unit are the data provided?

Number of persons employed

Classes and thresholds:

Rating:

Additional comments

Method of calculation: Which method has been applied for calculation?
Division of total number of persons employed in food pre and service activities in
selected area with total number of employed persons in selected area; the calculated percentage is also
compared to the regional (County) percentage average

Input-indi Are sub: needed? Which?

Time reference and frequency For which year(s) are data avaliable?

of measurement:
2011

:::;tc:tai:':snd without Trend of the indicator value without adaptation (e.g. Decrease)

Increase

use

? (e.g. proposed

Which classes or thresholds are proposed or 2 Is this a
thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

0-100 %

Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 { using 200 mm precipitation as zero|
point)

0-100 %

|A bigger calculated percentage of number of persons employed in
a bigger exp! to average p

and
and extreme

food pr

service activities in selected area i
precipitation

European Regional Development Fund
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Indicator: Name of the indicator

% of family farm holders with a minimum of secondary education

Which il is il by the indicatori? {e.g. Impact)
The indicator falls under the "Vulnerability category

Description: {position in the

impactichalo) Futher description of the indicator

Level of education of farmers (efficient water consumption)
Source of data: Who provides data?

Paying Agency for Agriculture, Fisheries and Rural Development (PAAFRD)
Availability or/and costs: What are the conditions to obtain the data?

Free online access

Type of data: In which format are the dataavailable? (e.g. geo- data, shape file)
Excel file
Spatial level: Coverage and scale of the data (e g. local coverage)

Localfregional/national coverage

Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Ordinal scale
Unit of measurement: In which unit are the data provided?

Number of family farm holders (responsible persons)

Method of calculation: Which method has been applied for calculation?

Division of number of family farm holders (responsible persons) with selected level of education Unfinished
Elementary School / Elementary School / Middle School / High School / College) in selected area with total
number of family farm holders in selected area to determine distribution of education level

Input-indicators needed: Are sub-inidcators needed? Which?

[inersteronce anl freguenicy For which year(s) are data avaliable?

of measurement:
2018
E:P““_::’M st Trend of the indicator value without adaptation (e g. Decrease)

Increase

‘Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 to Ommm; 0to-100mm less than - 100mm) _
Unfinished Elementary School / Elementary School / Middle School / High School / College, the capacity for
adaptability is determined based on the percentage of family farm holders with a minimum of middle school

Classes and thresholds:

education — — S S .
Rating: Which sale or classes should be used for the assessment? (e.g. Scale from Oto 1 { using 200 mm precipitation as
ng: Zzero-point)
Unfinished Elementary School / Elementary School / Middle School /High School / College
|Additional comments

Higher level of education of family farm holders indicates a higher adaptablity to extreme drought events

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Indicator: Name of the indicator
% of funds from the Fund for D¢ P of Ags and A of Istria
IVulnerability component: Which by the (g Impact)

The indicator falls under the "Vulnerability category

‘IM du':l; n.the Futher description of the indicator

Institutional and financial support for farmers

Source of data: Who provides data?

Fund for D P of Agriculture and A of Istria
Availability orfand costs: What are the conditions to obtain the data?
Free online access
"lypt of data: Inwhich format are the dataavailable? (¢ 9. geo- data, shape file)
HTML, PDF File
Spatial level: Coverage and scale of the data (e g (ocal coverags)
Reglonal coverage
|Statistical scale: Which statistical scale do the data have? (¢ 9 Metric)
Metric scale
Unit of In the data
HRK (Croatian Kuna)
Method of calculation: 'wmn
Division of funds from the Fund for D of and Agl of Istria in selected area with
total number of funds In selected area (yuny lvur-gc)
Input-indicators needed: M sub-nidcators needed? Which?
T:""-’ veTent For are data
19956-2017

Trend of the indicator value without adaptation (¢ g Decrease)

Ciseses ar threshokts: e T e e e L e oty UERE
0-100%

Rating: m-l-«dmmdhmoﬁmm assessment? (.9 Scale from 010 1 ( using 200 mm mcmmonasu«ﬂ
0-100%

Additional comments
Loan applicants for funds from the Fund for D andA of striamay be

physical or legal persons with residence n the territory of mo County of Istria and engaged In agricuture sector
as a primary or secondary activity, as well as other activities related to agriculture.
The amount of the loan may depend on the program and business idea offered by the loan seeker; a business
plan is drawn up for amounts of HRK 400,000 and an Investm ent study for amounts above HRK 400.000. The
repayment period is up to @ maximum of 15 years, with a grace period of up to § years, depending on the
purpose of the investment, with a loan term of 12 months.
The Interest rate for the loan In question Is 4%.
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Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Indicator:

Name of the indicator
% of losses in the water supply network

by the i

\ ility comp

Description: (position in the
impact chain)

In which unit are the data provided?

Which il is i? (e.g. Impact)

The indicator falls under the "Vulnerability' category

Futher description of the indicator

\Water supply network losses

What are the conditions to obtain the data?

In'which format are the dataavailable? (e.g. geo- data, shape file)

Coverage and scale of the data (e.g. local coverage)

‘Which statistical scale do the data have? (e.g. Metric)

Which method has been applied for calculation?

Comparison between the regional and EU percentage of water supply network losses

Classes and thresholds:

Rating:

Additional comments

Source of data: Who provides data?
Istarski Vodovod L.t.d.
Availability orfand costs:
Free online access
Me of data:
HTML, PDF File
Spatial level:
Regional coverage
Statistical scale:
Metric scale
Unit of measurement:
m3
Method of calculation:
Input Ave subini
Time reference and frequency
of measurement:
2019
Expected trend without
adaptation:

needed? Which?

For which year(s) are data avaliable?

Trend of the indicator value without adaptation (e.g. Decrease)

? Is this a use ? (e.g. proposed

: less than - 10Ct‘nm’)

‘Which classes or are prop or
thresholds. More than 100mm, 100 to Ommm; 0 to -100mm

0-100 %

Which sale or classes should be used for the assessment? (e.g Scale from O'to 1 { using 200 mm precipitation as zero-|
point)

0-100 %

Higher % of losses in the water supply network indicate a higher sensitivity to extreme drought events
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EUROPEAN UNION

Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Indicator:

Name of the indicator

% of the construction area in the total area of the selected area

ility comp

Description: (position in the
impact chain)

Source of data:

Availability orfand costs:

Type of data:

Spatial level:

Statistical scale:

Which is by the

? (e.g. Impact)

The indicator falls under the 'Vulnerability' category

Futher description of the indicator

Construction area share

Who provides data?

Spatial Plan of the Novigrad City, Buje City, Brionigla Municipality
What are the conditions to obtain the data?

Free online access

In which format are the dataavailable? (e.g. geo- data, shape file)

PDF File

Coverage and scale of the data (e.g. local coverage)

Local coverage

Which statistical scale do the data have? (e.g. Metric)

(Additional comments

Metric scale
Unit of measurement: In which unit are the data provided?
km2
of Which method has been applied for calculation?
Division of total square mileage of construction area surfaces in selected area with total square mileage
surface area of selected area
Input-indicat Are sub. needed? Which?
Time reference and frequency For which year(s) are data avaliable?
of measurement:
2007-2019
:‘)’tg:::::':'md It Trend of the indicator value without adaptation (e.g. Decrease)
d Which classes or thresholds are proposed or ?Isthisa use
anl More than 100mm, 100 to Ommm; 0_t0v100mm: less than - 100mm)
0-100 %
Rating: Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as zero]
i point)
0-100 %

Higher percentage of the construction area in the total area of the selected area indicates a higher risk of heat
strokes

? {e.g.prop
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EUROPEAN UNION

Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Indicator:

Name of the indicator

% of tourism revenue in total revenue

Which is

ility comp

Description: (position in the
impact chain)

Source of data:

|Availability orfand costs:

by the ? (¢.9. Impact)
The indicator falls under the 'Vulnerability' category

Futher description of the indicator

Share of tourism revenue

Who provides data?

Istrian County (Tourism Master Plan for Istrian County for the 2015-2025 period and Marketing Plan for Istrian
County for the 2015-2018 period)

What are the conditions to obtain the data?
Free online access

In which format are the dataavailable? {e.g. geo- data, shape file)

Coverage and scale of the data (e.g. local coverage)

Which statistical scale do the data have? (e.g. Metric)

In which unit are the data provided?

‘Which method has been applied for calculation?

Division of total annual tourism revenue in selected area with total annual revenue of selected area,
comparison with Istrian County annual tourism revenue

needed? Which?

For which year(s) are data avaliable?

Trend of the indicator value without adaptation (e g. Decrease)

Which classes or thresholds are proposed or ?Isthis a use ? (e.9. proposed

|Additional comments

Type of data:
PDF File
Spatial level:
Regional coverage
Statistical scale:
Metric scale
Unil of measurement:
HRK (Croatian Kuna)
of
Input-i Are sub-ini;
Time reference and frequency
of measurement:
2015
Expected trend without
adaptation:
Increase
and
0-100 %
Rating:

thresholds. More than 100mm, 100 to Ommm; 0 to-100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 { using 200 mm precipitation as zero-]
point)

0-100 %

Higher tourism profits indicate a higher sensitivity to average temperature increase and extreme precipitation;
City of Buje - Buie and City of Novigrad - Cittanova belong to the

The pality of
tourism cluster of northwestern Istria
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Indicator:

Vulnerability

EUROPEAN UNION

Name IRENA

Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Name of theindicator
% of workers in the agricultural, fisheries and forestry sectors

Description: (position in the
impact chain)

Source of data:

Availability orfand costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

Input-indicators needed:

Time reference and frequency
of measurement:

Expected trend without

Classes and thresholds:

Rating:

Additional comments

Which by the (e.0. Impact)
The indicator falls under the 'Exposure’ category

Futher description of the indicator

Physical and outdoor workers; Share of employees in the agriculture sector relative to total employees

Who provides data?
Croatian Bureau of Statistics
lW“at are the conditions to obtain the data?
Free online access
.In which format are the dataavailable? (e.g. geo- data, shape file)
PDF File
Coverage and scale of the data (e.g. local coverage)
Local/Regional/National coverage
.Which statistical scale do the data have? (e.g. Metric)
Metric scale
In which unit are the data provided?
Number of persons employed
Which method has been applied for calculation?
Division of total number of persons employed in agricultural, fisheries and forestry sectors in selected area with

total number of employed persons in selected area; the calculated percentage is also compared to the regional
(County) percentage average

Are sub-nidcators needed? Which?
Forwhich year(s) are data avaliable?
2011

Trend of the indicator value without adaptation (e.g. Decrease)

Decrease

d? Is this a. use cl;

proposed ol
to mmm; 0 to-100mm; less than- 100mm)

Which classes or
threshalds. Mare than 100mm, 100

? (e.0. proposed

0-100%

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as
zero-point)

0-100%

Higher percentage of workers employed in the agricultural, fisheries and forestry sectors indicates a higher
exposure to extreme drought events
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator

% of workers in the construction sector

ility Which il is described by the indicatori? (¢ . Impact)

The indicator falls under the 'Exposure' category

(position in the

impact chain) Futher description of the indicator

Physical and outdoor workers
Source of data: Who provides data?

Croatian Bureau of Statistics
Availability or/and costs: What are the conditions to obtain the data?

Free online access

Type of data: In which format are the dataavailable? (e.g. geo- data, shape file)
PDF File
Spatial level: Coverage and scale of the data (e.g. local coverage)

Local/Regional/National coverage

Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Metric scale
Unit of measurement: In which unit are the data provided?

Number of persons employed

Method of calculation: ‘Which method has been applied for calculation?

|Division of total number of persons employed in construction sector in selected area with total number of
employed persons in selected area; the p ge is also p to the regional (County)
|percentage average

Input-indicators needed: Are sub-inidcators needed? Which?

Time reference and frequency

Py i For which year(s) are data avaliable?

2011
E:;?:::::md without Trend of the indicator value without adaptation (e g. Decrease)

Increase

z Which classes or thi ids are prop or det 47 Is this a common use classification? (¢.g. proposed

Glases andtischolds: thresholds. More than 100mm, 100 to Ommm; O fo-100mm; less thian - 100mm)

0-100%

= Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 { using 200 mm precipitation as zero

Rating: point)

0-100%
Additional comments

Higher p of workers emp inthe ion sector indicates a higher exposure to extreme

drought events
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Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Indicator:

‘Name of the indicator

Activities of the Administration for Expert Support to the Development of Agriculture and Fisheries of the
Ministry of Agriculture and the Agency for Rural Development of Istria

Description: (position in the
impact chain)

Source of data:

Availability orfand costs:

IType of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

Input-indicators needed:

ITime reference and frequency
of measurement:

Expected trend without
adaptation:

Classes and thresholds:

Rating:

Additional comments

‘Which i by the (e.g. Impact)
|The indicator falls under the "Vulnerability' category

'Futher description of the indicator

|Institutional and financial support for farmers

Who provides data?

|Administration for Expert Support to the Development of Agriculture and Fisheries of the Ministry of
|Agriculture; Agency for Rural Development of Istria
Ewrm are the conditions to obtain the data?
|Free online access
‘In which format are the dataavailable? (e g. geo- data, shape file)
|HTML, PDF File
Coverage and scale of the data (e.g. |ocal coverage)
Local/Regional/National coverage
Which statistical scale do the data have? (e.g. Metric)
INominal scale
.In which unit are the data provided?
Number of activities
‘Which method has been applied for calculation?

|Counting of relevant number of activities related to climate change effects

‘Are sub-inidcators needed? Which?

For which year(s) are data avaliable?

12019

Trend of the indicator value without adaptation (e.g. Decrease)

‘Which classes or: are proposed or determined? Is this a common use classification? (.. proposed-
‘thresholds. More than 100mm, 100 to Ommm; 0 ta -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (¢ g. Scale from 0 to 1  using 200 mm precipitation as zero
point) )

|Relevant activities include informing farmers of impending unstable weather and making recommendations
for plant protection (by county), allowing farmers to adapt to adverse weather conditions and minimize
|potential damage to production, educating farmers through courses and advisory packages on various
‘environmental topics (eg. agriculture, environment and climate change; sustainable management of soil,
\water, fertilizers and pesticides; agri-environmental principles; organic farming), technical solutions {eg
‘mechanization), financial and general business (eg. business analysis; optimization of production potential
land revenue and cost), activities related to management of economic and development programs, research
‘and development, education of farmers and promotion of the County of Istria
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator

Age distribution of employees (> 55 years = higher sensitivity)

\ ility Which ili is described by the indicatori? (e.g. Impact)
The indicator falls under the 'Vulnerability category

Description: (positionin the Futher description of the indicator

impact chain)
Proportion of employees in the activity of providing and pl ion and serving of food older
than 55 years
Source of data: Who provides data?
Croatian Bureau of Statistics
| Availability or/and costs: What are the conditions to obtain the data?
Free online access
Type of data: In which format are the dataavailable? (e.g. geo- data, shape file}
PDF File
Spatial level: Coverage and scale of the data (e.g. local coverage)
Local/Regional/National coverage
Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Metric scale
Unit of measurement: In which unit are the data provided?
Number of employees
Method of calculation: Which method has been applied for calculation?
|Division of number of workers employed in the activity of providing accommodation and preparation and
serving of food older than 55 years with the total number of workers employed in the activity of providing
accommodation and preparation and serving of food in the selected area
Input-indicators needed: Are sub-inidcators needed? Which?

Time reference and frequency o, \pich year(s) are data avaliable?

of measurement:
2011
Expected trend without
adaptation: Trend of the indicator value without adaptation {e.g. Decrease)

Increase

Which classes or are prop Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 to Ommm; 0 to - 100mm; less than - 100mm}

Classes and thresholds:

0-100%

Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 { using 200 mm precipitation as zero-|
Rating: S

0-100%
Additional comments

In case of lack of tourist demand due to unfavorable weather conditions caused by climate change and the
rise, emp over 55 years of age employed in the tourist sector are considered

as the highest risk sensitive group
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator

Amount of investment in diversification of tourist offer

\ ility Which il is described by the indicatori? (e g. Impact)

The indicator falls under the 'Vulnerability category

{position in the

i ct chain} Futher description of the indicator

Tourist offer variety
Source of data: Who provides data?

Tourist Boards of Novigrad City, Buje City, Brionigla Municipality
Availability orfand costs: What are the conditions to obtain the data?

Free online access

Type of data: In which format are the dataavailable? (e g geo- data, shape file)

HTML, PDF File
Spatial level: Coverage and scale of the data (e.g. local coverage)

Local coverage

Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Metric scale

Unit of measurement: In which unit are the data provided?
HRK (Croatian Kuna)

Method of calculation: Which method has been applied for calculation?

Total annual sum of all investments in diversification of tourist offer (not focused on sun and sea related offer)
in HRK

Input-indicators needed: Are sub-inidcators needed? Which?

Time reference and frequency o, yhich year(s) are data avaliable?
of measurement:
2014-2018
Eoree teA L DRALLE Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:
Increase
Which classes or are or ? s this a common use classification? (e.g proposed

SES ISR DL R, thresholds. More than 100mm, 100 to Ommm; 0 to - 100mm; less than - 100mm)

Rating: " Which sale or classes should be used for the assessment? (e.9. Scale from 0 to 1 { using 200 mm precipitation as zero—‘

point)

Additional comments

The higher the investment in diversification supply, or the higher the existing diversification, higher is the
adjustment capacity assumed.
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator
Applicahle regulélions at national (Water Act, Official Gazette, No. 66/19) and regional level (Slatufe of the
County of Istria, Official Gazette of the County of Istria, No. 10/09)

\ ility P ‘Which il is by the ? (e.9. Impact)
The indicator falls under the "Vulnerability' category

et (position in the Futher description of the indicator
impact chain)
limiting water

Source of data: Who provides data?
Istrian County, Croatian government

Availability orfand costs: What are the conditions to obtain the data?
Free online access

Type of data: In which format are the dataavailable? (e.g. geo- data, shape file)
HTML, PDF File

Spatial level: Coverage and scale of the data (e g. local coverage)
Regional/national coverage

Statistical scale: Which statistical scale do the data have? (¢.g. Metric)
Nominal scale

Unit of measurement: In which unit are the data provided?
Number of regulations

of ‘Which method has been applied for calculation?

Counting of number of ions limiting water

Input-indicators needed: Are sub-inidcators needed? Which?

Time reference and frequency For which year(s) are data avaliable?

of measurement:
2012-2019

Expectgd trend without Trend of the indicator value without adaptation (e.g. Decrease)

adaptation:

d Which classes or are proposed Is this a common use classification? (e.g. proposed
an . More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm}
- ‘Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 { using 200 mm precipitation as zero-

Rating: Doint)

Additional comments
Applicable regulations at national (Water Act, Official Gazette, No. 66/19) and regional level (Statute of the
'County of Istria, Official Gazette of the County of Istria No. 10/09) provide the basis for limiting water
consumption, for example in extreme situations, which implies a greater capacity to adapt to expected climate
change
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator

Average irrigation water consumption in m3/year and share in total water consumption for the selected area

ility P ‘Which il is described by the indicatori? (e g. Impact)
The indicator falls under the 'Vulnerability’ category

Description: (position in the

o ‘Futher description of the indicator
impact chain)

Irigation water needs
e —
Source of data: Who provides data?
Istarski Vodovod L.t.d.
Availability or/and costs: V:Whi are the conditions to obtain the data?
Free online access
Type of data: Inwhich format are the dataavailable? (e g geo- data, shape file)
HTML, PDF File
Spatial level: Coverage and scale of the data (e.g. |ocal coverage)

Regional coverage

Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Metric scale

Unit of measurement: 'In which unit are the data provided?
m3fyear

Method of calculation: ‘Which method has been applied for calculation?

Division of annual irrigation water consumption in m3 in selected area with total water consumption in m3 in
selected area

Input-indicators needed: Are sub-inidcators needed? Which?

Time reference and frequency

of measurement: For which year(s) are data avaliable?

2000-2018
Expectedrend without Trend of the indicator value without adaptation (.9 Decrease)
adaptation:

Increase

‘Which classes or are prop or 7 Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 to Ommm; 0{0»1mmm‘ less than - 100mm)

Classes and thresholds:

0-100 %
. ~ Which sale o classes should be used for the assessment? (s g Scale from 0to 1 { using 200 mm precipitation as zero.
Rating: point)
0-100 %
[Additional comments

www.italy-croatia.eu/jointsecap
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Number of factsheet

Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Indicator:

Vulnerability component:

Description: (position in the
impact chain)

Source of data:

Availability orfand costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Name of the indicator

'Average water consumption in m3/year for the household sector and share of total water consumption for the
'selected area

Which vulnerability component is described by the indicatori? {e.qg. Impact)

The indicator falls under the 'Vulnerability category

Futher description of the indicator

Household water needs

Who provides data?

Istarski Vodovod L .d.

What are the conditions to obtain the data?

Free online access

In which format are the dataavailable? {e.g. geo- data, shape file)
HTML, PDF File

Coverage and scale of the data (e g. local coverage)

Regional coverage

Which statistical scale do the data have? (e g. Metric)

Metric scale

In which unit are the data provided?

Which method has been applied for calculation?

Division of annual household water consumption in m3 in selected area with total water consumption in m3 in

Classes and thresholds:

Rating:

Additional comments

m3fyear
of

selected area
Input B Are sub.
Time reference and frequency
of measurement:

2000-2018
Expected trend without

needed? Which?

For which year(s) are data avaliable?

Trend of the indicator value without adaptation (e.g. Decrease)

Decrease

Which classes ort are proposed or ined? Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 to Ommm; Oto -100mm; less than - 100mm}

0-100 %

‘Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 { using 200 mm precipitation as zero-|
point)

0-100 %

European Regional Development Fund

www.italy-croatia.eu/jointsecap


http://www.italy-croatia.eu/web/jointsecap

It initerrey

( Italy - Croatia
Joint_SECAP EUROPEAN UNION

PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Mun

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator

Average water consumption in mé/year for the industry sector and share of total water consumption for the
selected area

\ ility Which i is described by the indicatori? (¢.g. Impact)

The indicator falls under the 'Vulnerability’ category

R, chzln;"“"“"" inthe ¢ ther description of the indicator
Industry water needs
e ——
Source of data: Who provides data?
Istarski Vodovod L .t.d.
Availability orfand costs: ”Wh-t are the conditions to obtain the data?
Free online access
Type of data: In which format are the dataavailable? (e.g. geo- data, shape file)
HTML, PDF File
Spatial level: Coverage and scale of the data (e g. local coverage)
Regional coverage
Statistical scale: FWhich statistical scale do the data have? {e.g. Metric)
Metric scale
Unit of measurement: V‘In which unit are the data provided?
m3fyear

of i ‘Which method has been applied for calculation?

Division of annual industry water consumption in m3 in selected area with total water consumption in m3 in
selected area

Are sub. needed? Which?

Time reference and frequency o i ich vear(s) are data avaliable?

of measurement:
2000-2018
::P““:I:““’ rafiite Trend of the indicator value without adaptation (e.g. Decrease)
Increase
Which classes or thresholds are proposed or determined? Is this a common use classification? (e g. proposed

(eI T thresholds. More than 100mm, 100 to Ommm; Dto -100mm; ess than - 100mm).

0-100 %
. Which sale or classes should be used for the assessment? (e.9. Scale from 0to 1  using 200 mm precipitation as zero|
Rating: point)
0-100 %
Additional comments
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator
Distribution of population share by ion level (graph)
\ ility comy Which is described by the ? (e.9. Impact)

The indicator falls under the 'Vulnerability' category

Description: {position in the

impact chain) Futher description of the indicator

Population education level
Source of data: Who provides data?

Croatian Bureau of Statistics
Availability orfand costs: What are the conditions to obtain the data?

Free online access

Type of data: In which format are the dataavailable? (e.g. geo- deta, shape file)
PDF File
Spatial level: Coverage and scale of the data (¢.g. [ocal coverage)

Local/Regional/National coverage

Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Ordinal scale

Unit of measurement: In which unit are the data provided?
Number of people

Method of calculation: Which method has been applied for calculation?

|Division of number of population in selected area with selected level of education (No Elemetary School /
Elementary School / Middle School / High School) in selected area with total number of population in selected
area to of ion level

Input-indicators Are sub-ini needed? Which?

Time reference and frequency For which year(s) are data avaliable?

of measurement:

2011
Exp mtgd enc tiout Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Which classes or thi are proposed or determined? Is this a common use classification? (e g. proposed

Classes and thresholds: thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm}

0-100 %

‘Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 { using 200 mm precipitation as zero]
el point)

0-100 %
Additional comments

Linked to efficient water I ge is i as one of the components of heat

stroke adaptation capacity, manifesled lhrough the behavior patterns of residents (housing cooling, avoiding
heat, moving in nature, wearing appropriate clothing, taking adequate amounts of fluid, etc.). Higher levels of
education and training indicate a higher capacity for sector adjustment.
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator
GDP/Capita
il Which il is described by the indicatori? {e.g. Impact)
The indicator falls under the "Vulnerability category
Description: (paskion Inthe Futher description of the indicator
impact chain)
GDP per capita
Source of data: Who provides data?
| Croatian Bureau of Statistics
Availability or/and costs: What are the conditions to obtain the data?
Free online access
Type of data: In which format are the dataavailable? (e.g. geo- data, shape file)
\Excel File
Spatial level: Coverage and scale of the data (e g (ocal coverage)
Local/Regional/MNational coverage
Statistical scale: Which statistical scale do the data have? (e.g. Metric)
'Metric scale
Unit of measurement: In which unit are the data provided?
Croatian Kuna (HRK); Euro (EUR)
[Method of calculation: ‘Which method has been applied for calculation?
Data sources for the calculation of GVA and GDP are the national accounts data, annual business statistics
‘surveys, economic accounts for agriculture, annual data on persons in employment and earnings, annual
data of the Croatian Institute for Pension Insurance on the number of insured persons and various other
statistical data.
Input-indicators needed: Are sub-inidcators needed? Which?
Time reference and frequency 7 . &
prossle i For which year(s) are data avaliable?
2010-2016
Expecte_d trend without Trend of the indicator value without adaptation (e.g. Decrease)
Increase
v ‘Which classes or are prop: or ?Isthisa {e.g. proposed
(Classes and thresholds:  inresholds. More than 100mm, 100to Ommm; 0to -100mm;: less than - 100mm)
% ‘Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 { using 200 mm precipitation as
Rating: ¢
zero-point)
Additional comments
The availability of modern solutions also depends on the users' financial capabilities, for which a higher per
‘capita GDP indicates a higher financial ility and ilability of modem (higher resili
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: ‘Name of the indicator

m3/hafyear

\ ility Which is described by the indicatori? (¢.g. Impact)

The indicator falls under the 'Vulnerability category

(position in the

= & Futher description of the indicator
impact chain)

Average cropflivestock water needs

Source of data: Who provides data?
Istrian County (Irrigation Plan)
Availability orfand costs: What are the conditions to obtain the data?

Free online access

Type of data: In which format are the dataavailable? (e.g. geo- data, shape file)
PDF File
Spatial level: Coverage and scale of the data (e.g. local coverage)

Regional coverage

Statistical scale: Which statistical scale do the data have? (¢.g. Metric)
Metric scale

Unit of measurement: In which unit are the data provided?
m3/alyear

Method of calculation: Which method has been applied for calculation?

Division of annual crop/livestock water consumption in m3 in selected area with total water consumption in m3
in selected area

Input-indicators needed: Are sub-inidcators needed? Which?
Time reference and frequency .. . ich vear(s) are data avaliable?
of measurement:
2007
Expecta_d rencyatiout Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Which classes or tt lds are prop or 47 Is this a common use classification? (e g proposed
thresholds. More than 100mm, 100 to Ommm; O to - 100mm; less than - 100mm)

Classes and thresholds:

‘Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 { using 200 mm precipitation as zero-

Rating: S

Additional comments
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: ‘Name of the indicator
\Measures of the Rural Development Program of the Republic of Croatia forthe period 2014 - 2020

Vulnerability ‘Which il is ibed by the i (e.g. Impact)

"The indicator falls under the 'Vulnerability' category

Description: {position in the

impact chain)  Futher description of the indicator

\Institutional and financial support for farmers

Source of data: ‘Who provides data?

Ministry of Agriculture (Directorate for Rural Development), Agency for Payments in Agriculture, Fisheries
1and Rural Development

Availability orfand costs: What are the conditions to obtain the data?

|Free online access

IType of data: ‘In which format are the dataavailable? (e g. geo- data, shape file)
|PDF File
Spatial level: Coverage and scale of the data (e g. local coverage)

National coverage

Statistical scale: iﬁhich statistical scale do the data have? (e.g. Metric)
fNom\na\ scale

Unit of measurement: ?In which unit are the data provided?
Number of measures

Method of calculation: ‘Which method has been applied for calculation?

Counting of measures linked to climate change

Input-indicators needed: ‘Are sub-i

dcators needed? Which?

Time reference and frequency For which year(s) are data avaliable?

of measurement:
12014-2020
E::;:::i::;end b ' Trend of the indicator value without adaptation (e.g. Decrease)

Which classes or f prop or Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 to Ommm; 0 ta -100mm; lessthan - 100mm)

Classes and thresholds:

‘Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 (using 200 mm precipitation as zero

Rating: ‘point)

Additional comments

Higher number of measures linked to climate change indicates a higher resilience to extreme drought events
lin agricultural sector. Most important measures include Measure M5 - Renewal of agricultural production
Ipotential disturbed by natural disasters and catastrophic events and introduction of appropriate preventive
|activities (Sub-measure 5.2 Aid for investments in the restoration of agricultural land and production potential
\disturbed by natural disasters, adverse climatic events and catastrophic events) and measure M17 - Risk
‘management {Sub-measure 17.1 Crop, animal and plant insurance premiums ) means the insurance of
|crops, animals and plants (from production losses caused by adverse climatic events, animal and plant
‘diseases, pest infestation, environmental incident and measure taken in accordance with Directive 2000/29
EC)
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Number of factsheet

Indicator:

Vulnerability component:

Description: (position in the
impact chain)

Source of data:

Availability orfand costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Name of the indicator
Number of activities and programs not based on the product of the sun and the sea

‘Which vulnerability component is described by the indicatori? (e g. Impact)
The indicator falls under the 'Vulnerability' category

Futher description of the indicator

Tourist offer variety

Who provides data?
Tourist Boards of Novigrad City, Buje City, Brionigla Municipality
What are the conditions to obtain the data?
Free online access
vln which format are the dataavailable? (e.g. geo- data, shape file}
HTML, PDF File
Coverage and scale of the data (e .g. [ocal coverage)
Local coverage
Which statistical scale do the data have? (e.g. Metric)
Nominal scale
In which unit are the data provided?
Number of activities and programs

Which method has been applied for calculation?

Classes and thresholds:

Additional comments

Gathering information from Tourist Board on offer of activities and prog
Input: Are sub-ini needed? Which?
Time reference and frequency For which year(s) are data avaliable?
of measurement:
2014-2018
:m;:::'md ittglic Trend of the indicator value without adaptation (e.g. Decrease)
Increase
Which classes or thisa use ification? (e g proposed

“Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 { using 200 mm precipitation as zero.

are prop or 2 1s
thresholds. More man 100mm, 100 to Ommm; O to -100mm:; less than - 100mm})
Sun & sea; Short vacation; Sport & activity; Touring & cutture; Meeting industry; Events; Wine & gastronomy;
Health & wellness
point}

Sun & sea; Short vacation; Sport & activity; Touring & culture; Meeting industry; Events; Wine & gastronomy;
Health & wellness

The higher the number of activities and programs not based on the product of the sun and the sea, higher is
the adjustment capacity assumed.
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Indicator: Name of the indicator

Number of days in periods of at least 6 ive days with a maximum air temperature> 90th p. le of
the maximum air temperature for a calendar day in the reference period
ility Which il is described by the indicatori? {e g. Impact)

The indicator falls under the 'Hazard' category

Description: (position inthe |y e cription of the Indicator

impact chain)
Heat stroke - Warm period duration increase; Extreme drought events - Increase in warm weather period
duration
[
Source of data: Who provides data?
State Hydrometeorological Institute (DHMZ - DrZavni Hidrometeoroloski Zavod)
Availability orfand costs: What are the conditions to obtain the data?
Data obtained from ‘Observed and Expected Changes in Precipitation, Air Temperature and Extreme Index for
the City of Rovin}' public document developed by DHMZ as part of the LIFE Sec Adapt project
 Type of data: Inwhich format are the dataavailable? {e.g. geo- data, shape file)
PDF File
Spatial level: Coverage and scale of the data (e.g. [ocal coverage)
Local/regional coverage
Statistical scale: Which statistical scale do the data have? (¢.g. Metric)
Metric scale
Unit of measurement: In which unit are the data provided?
Degrees Celsius
Method of calculation: Which method has been applied for calculation?
Weighted arithmetic aggregation
Input-indicators needed: Are sub-inidcators needed? Which?

Time reference and frequency ¢, pich year(s) are data avaliable?

of measurement:
1971-2000

Expected trend without

7 Trend of the indicator value without adaptation (e.g. Decrease;
adaptation: P teg )

d Which classes or are prop or 42 Is this a common use classification? ({e.g. proposed
Ll More than 100mm, 100 to Ommm; 0to-100mm; less than - 100mm}

Rating: ~ Which sale or classes should be used for the assessment? (e.g. Scale from Oto 1 { using 200 mm precipitation as zero

point}

|Additional comments
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PP1

Number of factsheet

Indicator:

Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Name of the indicator

Number of days with a maximum daily air temperature of 2 30 ° C

\ ility comp

Description: {position in the
impact chain)

What are the conditions to obtain the data?

Which il p is described by the indicatori? (e.g. Impact)

The indicator falls under the 'Hazard' category

Futher description of the indicator

Heat stroke - Increase in number of hot days; I in average p /Extreme p
Increase in number of hot days; Heat stroke - Mean maximum air temperature increase; Increase in averaga
/Extreme p i - Mean maxi air increase

State Hydrometeorological Institute (DHMZ - DrZavni Hidrometeoroloski Zavod)

Data obtained from 'Ob d and Changes in PI , Air e and Extreme Index for
the City of Rovin' public document developed by DHMZ as part of the LIFE Sec Adapt project

In which format are the dataavailable? (¢.g. geo- data, shape file)
| Coverage and scale of the data {e.g. local coverage)

>Which statistical scale do the data have? (e.g. Metric)

In which unit are the data provided?

‘Which method has been applied for calculation?

Weighted arthmetic aggregation

Classes and thresholds:

Rating:

Additional comments

Source of data: Who provides data?
Availability orfand costs:
Type of data:

PDF File
Spatial level:

Local/regional coverage
Statistical scale:

Metric scale
Unit of measurement:

Degrees Celsius
Method of calculation:
Input-i Are sub-inis
Time reference and frequency
of measurement:

1971-2000
Expected trend without
adaptation:

needed? Which?

For which year(s) are data avaliable?

Trend of the indicator value without adaptation (e.g. Decrease)

‘Which classes or are P or 1? Is this a common use classification? {e.g. proposed
thresholds. More than 100mm, 100 to Ommm; 0 to-100mm; less than - 100mm})

Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 ( using 200 mm precipitation as zero-|
point}
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Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

|Indicator:

|Vulnerability component:

impact chain)

Source of data:

|Availability orfand costs:

Type of data:

Spatial level:

|Statistical scale:

Unit of measurement:

|Method of calculation:

|Description: (position in the

What are the conditions to obtain the data?

Name of the indicator
Number of days with a minimum air temperature > 20 ° C

Which vulnerability component is described by the indicatori? (e g. Impact)

The indicator falls under the 'Hazard' category

Futher description of the indicator

Heat stroke - Increase in number of hot nights; Heat stroke - Mean maximum air temperature increase;
1 in average 1 Extreme precip - Mean air increase

‘Who provides data?
State Hydrometeorological Institute (DHMZ - DrZzavni HidrometeoroloSki Zavod)

Data obtained from 'Observed and Changes in Precipitation, Air and Extreme Index for

the City of Rovinj public document developed by DHMZ as part of the LIFE Sec Adapt project

Vln which format are the dataavailable? (e g geo- data, shape file)
PDF File
Coverage and scale of the data (e g. local coverage)
Local/regional coverage
Which statistical scale do the data have? {e.g. Metric)
Metric scale
In which unit are the data provided?
Degrees Celsius
Which method has been applied for calculation?

Weighted arithmetic aggregation

of measurement:

Expected trend without
|adaptation:

|Classes and thresholds:

Rating:

[Additional comments

Time reference and frequency

Are sub-ini needed? Which?

For which year(s) are data avaliable?

1971-2000

Trend of the indicator value without adaptation (e.g. Decrease)

Which classes or or ined? Is this a use 2 (e.g. proposed

are p
vthr&cholds More than 100mm. 100 to OTnmm; 0to-100mm; less than =z 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 { using 200 mm precipitation as zero-|
point)
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator

Number of days with daily rainfall = 20 mm

ility Which il is described by the indicatori? (e.g. Impact)

The indicator falls under the 'Hazard' category

p (position in the

impact chain) Futher description of the indicator

in average temp es / Extreme precipitation - | in number of very humid days; Extreme
drought events - Decrease in average precipitation

Source of data: Who provides data?
State Hydrometeorological Institute (DHMZ - DrZavni Hidrometeoroloski Zavod)

Availability orfand costs: ‘What are the conditions to obtain the data?

Data obtained from 'Observed and Expected Changes in Precipitation, Air Temperature and Extreme Index for
the City of Rovinf public document developed by DHMZ as part of the LIFE Sec Adapt project

Type of data: In which format are the dataavailable? (e.g. geo- data, shape file)
PDF File
Spatial level: Coverage and scale of the data (e.g. local coverage)

Local/regional coverage

Statistical scale: ‘Which statistical scale do the data have? (e.g. Metric)
Metric scale

Unit of measurement: In which unit are the data provided?
mm

of i Which method has been applied for calculation?

Weighted arithmetic aggregation

Input-indi Are sub needed? Which?
Time reference and frequency ‘For which year(s) are data avaliable?
of measurement:
1971-2000
Expected trend without Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Which classes or are prop or 17 Is this a common use classification? (¢.g. proposed
thresholds. More than 100mm, 100 to Ommm; 0 to - 100mm; less than - 100mm}

Classes and thresholds:

“Which sale or classes should be used for the assessment? (e 9. Scale from 0to 1 { using 200 mm precipitation as zero.
point)

Additional comments
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: 'Name of the indicator

Number of minutes from the selected area to Pula General Hospital

Which is described by the indicatori? (e.g. Impact)

The indicator falls under the "Vulnerability category

Description: {position in the

impact chain) Futher description of the indicator

‘Distance to largest regional healthcare facility
'Source of data: ‘Who provides data?

HAK - Hrvatski Autoklub (Croatian Auto Club)
| Availability or/and costs: ‘What are the conditions to obtain the data?

Free online access

Type of data: In which format are the dataavailable? (e.g. geo- data, shape file)
HTML
Spatial level: Coverage and scale of the data (e g [ocal coverage)

Local/Regional/National coverage

[Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Metric scale

Unit of measurement: in which unit are the data provided?
Minutes

[Method of calculation: ‘Which method has been applied for calculation?

'HAK - Hrvatski Autoklub (Croatian Auto Club) application was used for the calculation, calculating an
|average time that does not take traffic jams into consideration

=

Are sub-ini needed? Which?

Time reference and frequency .. yich yoar(s) are data avaliable?

of measurement:
12020
E::::::I::und ithote Trend of the indicator value without adaptation (e.g. Decrease)

‘Which classes or th are prop or det d? Is this a use ificat (e.g. proposed

Classes and thresholds: thresholds. More than 100mm, 1ll]to Ommm; 0 to -100mm; less than - 100mm}

‘Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 { using 200 mm precipitation as
‘zero-poiny

[Additional comments

| The largest regional instif ive health services is considered to be Pula
General Hospital. Therefore, the distance oflhe LGU area in question to the Pula General Hospital was
|analyzed, with the baseline being the time distance as a reflection of the speed of availability of
‘comprehensive health care services.
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PP1

Number of factsheet

Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Indicator:

[Vulnerability component:

p (position in the
impact chain)

Source of data:

|Availability orfand costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

-3

Name of the indicator
Number of nights per capita

Which vulnerability component is described by the indicatori? (e g. Impact)
The indicator falls under the 'Exposure’ category
Futher description of the indicator

Increase in service users during the tourist season; Increase of number of water consumers during tourist
season; Increase in number of tourists during tourist season

Who provides data?

Istrian County Tourist Board

What are the conditions to obtain the data?

Free online access
Vln which format are the dataavailable? (e.g. geo- data, shape file)
PDF File
Coverage and scale of the data (e g. local coverage)
Regional coverage
Which statistical scale do the data have? (e.g. Metric)
Metric scale
'In which unit are the data provided?
Number of overnight stays

Which method has been applied for calculation?

Counting the monthly number of ovemight stays and comparation of number of overnight stays in seasonal and
off-seasonal months

Time reference and frequency
of measurement:

Expected trend without
adaptation:

Classes and thresholds:

Rating:

|Additional comments

Are sub-ini needed? Which?

For which year(s) are data avaliable?

2014-2018

Trend of the indicator value without adaptation {e.g. Decrease)
Increase

‘Which classes or are prop: or 2 Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 to Ommm; 0 to - 100mm; less than - 100mm})

“Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 { using 200 mm precipitation as zero

point)

During the tourist season, the number of tourists can far exceed the population of an area. The latter creates
significant pressure on the water supply system, indicating a significant element of
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator

Number of reasons related to sun and sea

ilit Which is by the {e.g. Impact)

The indicator falls under the "Vulnerability category

Description: (position in the

i etehain) Futher description of the indicator

Reason of tourist arrival
Source of data: Who provides data?

Novigrad City, Buje City, Brtonigla Municipality Tourist Boards
|Availability or/and costs: What are the conditions to obtain the data?

Free online data

Type of data: In which format are the dataavailable? (e.g. geo- data, shape file)
HTML
Spatial level: Coverage and scale of the data (e.g. |ocal coverage)

Localregional coverage

Statistical scale: ‘Which statistical scale do the data have? (e g. Metric)
Nominal scale

Unit of measurement: In which unit are the data provided?
Number of reasons of tourist arrival

Method of calculation: Which method has been applied for calculation?
Counting of number of reasons of tourist arrival

Input-indicators needed: ' Are sub-inidcators needed? Which?

Time reference and frequency |c.. . ,ich vear(s) are data avalizble?

of measurement:

2014-2019
Expxte_d (Esnathoue Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Increase

Which classes o t r determi Is this a common use classification? (e g proposed

are prop of
Classes and thresholds: thresholds. More than 100mm, 100 to Ommm; O to -100mm; less than - 100mm)

‘Categories of possible reasons for tourist arrival - sea and sun, short vacation, sport, hunting, health tourism,
‘gastronomic offer, events, etc.

‘Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 ( using 200 mm precipitation as

peine: zero-painy)

Categories of possible reasons for tourist arrival - sea and sun, short vacation, sport, hunting, health tourism,
gastronomic offer, events, etc.

Additional comments

The reasons for tourist arrival can be varied (sea and sun, short vacation, sport, hunting, health tourism,
gastronomic offer, events, etc.). In this regard, if the primary reason is the sun and the sea, then adverse
weather conditions, such as heavy and prolonged rains, can have a very negative impact on the sector.
Consequently, in this context more sensitive areas can be considered as those that tourists visit primarily
‘because of the sea and the sun.
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator

‘Number of strategic planning documents for tourism development that take climate change into account

Vulnerability component: Which i is il by the indi i? (e.g. Impact)
The indicator falls under the 'Vulnerability' category

Description: {position in the

iypast chain) Futher description of the indicator

Planning and development documents for the tourism sector
Source of data: Who provides data?

Novigrad City, Buje City, Brtonigla Municipality Tourist Boards
Availability orfand costs: What are the conditions to obtain the data?

\Free online access

Type of data: In which format are the dataavailable? (e.g. geo- data, shape file)
|PDF File
Spatial level: Coverage and scale of the data (e g. [ocal coverage)

'Regional coverage

Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Nominal scale

Unit of measurement: .In which unit are the data provided?
Number of strategic documents

Method of calculation: wWhIch method has been applied for calculation?
Counting of number of strategic documents

Input-indicators needed: Are sub-inidcators needed? Which?

[Time reference and frequency

For which year(s) are data avaliable?
of measurement:

12014-2020

Expected trend without

‘Trend of the indicator value without adaptation (e g. Decrease;
adaptation: 5 teg !

"Which classes or thresholds are prop}sed or determined? Is this a common use classification? té.g” b}nbnseﬂ

Classes and thresholds: vmreshulds More than 100mm, 100 to Dmmm; 0 to -100mm; less than - 1DDmm)

‘Which sale or classes should be used for the assessment? (e.0. Scale from O'to 1 (using 200 mm precipitation as

R Zero-point).

(Additional comments

The existence of strategic planning documents for tourism developmert that take climate change into
account indicates a high level of awareness ofthe problem itself, which is a basic prerequisite for the
implementation of concrete adaptation measures.
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

[Indicator: Name of the indicator

Population + number of tourists per unit of private health practice

\ ility Which il is described by the indicatori? (¢.g. Impact)

The indicator falls under the 'Vulnerability’ category

p (position in the

impact chain) Futher description of the indicator

Number of private health practice units
[ —
Source of data: ‘Who provides data?
Istrian County Institute of Public Health
|Availability orfand costs: .Wha are the conditions to obtain the data?
Free online access
Type of data: Inwhich format are the dataavailable? (e.g. geo- data, shape file)
HTML; PDF File
Spatial level: Coverage and scale of the data (e.g. local coverage)

Regional coverage

|Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Metric scale
Unit of measurement: In which unit are the data provided?

Population number/number of private health practice units
Method of calculation: ‘Which method has been applied for calculation?

Division of total population number in selected area with number of private health practice units

[Input-indicators needed: Are sub-inidcators needed? Which?
i fefen wice andiyteney; For which year(s) are data avaliable?
of measurement:
1999-2018
::p Iol::m" witholn Trend of the indicator value without adaptation {e.g. Decrease)
cl d thresholds: Which classes or are prop or Is this a common use classification? (e.g. proposed
[Fiazses.an [esho'cs: thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)
Rating: ‘Which sale or classes should be used for the assessment? (e.g. Scale from Oto 1 { using 200 mm precipitation as zero-|
i point}
Additional comments

The correlation of population and private health practice units indicates a level of resilience to the potential
negative impacts of heat stroke, with a smaller population per private practice unit implying a greater capacity
for adaptation. In addition, the number of tourists should be included in the population number, since heat
stroke is most common during the tourist season
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator

Population below 5 years of age in the total population in the selected area

ility Which is described by the indicatori? (e g. Impact)

The indicator falls under the 'Vulnerability’ category

Description: (position in the

a Futher description of the indicator
impact chain) £

Population share < 5 years
Source of data: Who provides data?
Croatian Bureau of Statistics
Availability orfand costs: What are the conditions to obtain the data?
Free online access

Type of data: Inwhich format are the dataavailable? (e.g. geo- data, shape file)

PDF File
Spatial level: Coverage and scale of the data (e.g. [ocal coverage)

Local/Regional/National coverage

Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Metric scale
Unit of measurement: In which unit are the data provided?

Number of people

Method of calculation: Which method has been applied for calculation?

Division of total number of persons under the age of 5 in selected area with total number of persons in selected
area; the p ge is also K to the regional (County) percentage average

Input-indicators needed: Are sub-inidcators needed? Which?

Time reference and frequency
of measurement: For which year(s) are data avaliable?
2011
Expected trend without . )
adaptation: Trend of the indicator value without adaptation (e.g. Decrease)

Which classes or ? Is this a common use classification? (e.g. proposed

ci d thresholds: S8 propaac o
asses all Jeshoies thresholds. More than 100mm, 100 to Ommm; O to - 100mm; less than - 100mm}

0-100 %
) “ Which sale or classes should be used for the assessment? (s g Scale from 0to 1 { using 200 mm precipitation as zero
Rating: point)
0-100 %
Additional comments
Health sensitivity is mostly in the more F ion groups, among which the youngest are

included. Therefore, data were collected on the proportion of children under 5 years of age in the total
population of the analyzed area, with a smaller proportion indicating a smaller number of more vulnerable
members of society.

European Regional Development Fund www.italy-croatia.eu/jointsecap


http://www.italy-croatia.eu/web/jointsecap

It initerrey

( Italy - Croatia
Joint_SECAP EUROPEAN UNION

PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

Indicator: Name of the indicator

Population over 65 years of age in the total population in the selected area

ility Which il is described by the indicatori? (e.g. Impact)

The indicator falls under the "Vulnerability category

p (position in the

impact chain) Futher description of the indicator

Population share > 65 years
Source of data: Who provides data?

Croatian Bureau of Statistics
Availability orfand costs: What are the conditions to obtain the data?

Free online access

Type of data: In which format are the dataavailable? (e.g. geo- data, shape file)
PDF File
Spatial level: Coverage and scale of the data (e.g. local coverage)

Local/Regional/National coverage

Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Metric scale

Unit of measurement: In which unit are the data provided?
Number of people

Method of calculation: Which method has been applied for calculation?

Division of total number of persons over the age of 65 in selected area with total number of persons in selected
area; the p ge is also K to the regional (County) percentage average

[P st Are sub-inis needed? Which?

Time reference and frequency For which year(s) are data avaliable?

of measurement:

2011
Expected trend without Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Which classes or are prop or determined? Is this a common use classification? (e g proposed
thresholds More than 100mm, 100 to Ommm; 0 to - 100mm; less than - 100mmy}

Classes and thresholds:

0-100 %

Which sale or classes should be used for the assessment? (e.g. Scale from 0to 1 { using 200 mm precipitation as zero.
Rating: oot

0-100 %
Additional comments

Health y is mostly in the more p groups, among which the eldest are

included. Therefore, data were collected on the proportion of people over 65 years of age in the total
population of the analyzed area, with a smaller proportion indicating a smaller number of more vulnerable
members of society.
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PP1

Number of factsheet

Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Muni

Indicator and data factsheet

Name of the indicator

is described by the indicatori? (e.g. Impact)

Source of data:

Availability orfand costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Input-indicators needed:

Time reference and frequency
of measurement:

Expected trend without
adaptation:

Classes and thresholds:

Rating:

Additional comments

Indicator:
Population per km2 in the selected area
\ ility comy Which
The indicator falls under the 'Exposure' category
= % (positioninthe Futher description of the indicator
impact chain)

What are the conditions to obtain the data?

“Which sale or classes should be used for the assessment? (e.g. Scale from Oto 1  using 200 mm precipitation as zero-

Population density (Population)

Who provides data?

Croatian Bureau of Statistics

Free online access

Inwhich format are the dataavailable? (e.g. geo- data, shape file)
PDF File

Coverage and scale of the data (e.g. local coverage)
Local/Regional/National coverage

Which statistical scale do the data have? (e g. Metric)

Metric scale

In which unit are the data provided?

Number of people/km2

Which method has been applied for calculation?

Division of total population number in selected area with total square mileage of selected area; the calculated
number is also compared to the regional (County) number average

Are sub-inidcators needed? Which?

For which year(s) are data avaliable?
2011
Trend of the indicator value without adaptation (e.g. Decrease)

Increase

Which classes or th are proy or d? Is this a common use classification? (e 9. proposed
thresholds. More than 100mm, 100 to Ommm; 0 to-100mm; less than - 100mm}

point)

is the most si

element of exp to the heat stroke sector, with higher population density

indicating greater exposure.
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PP1

Number of factsheet

Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Indicator:

Name of the indicator
Sequence of days with daily precipitation of Rd <1 mm

Which il is described by the indicatori? (e.g. Impact)

ility comp

Description: {position in the
impact chain)

Source of data:

|Availability orfand costs:

 Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

Input-indicators needed:

Time reference and frequency
of measurement:

Expected trend without
adaptation:

Classes and thresholds:

Rating:

Additional comments

Which method has been applied for calculation?

" Which sale or classes should be used for the assessment? (¢ g. Scale from O to 1 using 200 mm precipitation as zero-

The indicator falls under the 'Hazard' category

Futher description of the indicator

Extreme drought events - Increase in drought period duration; Extreme drought events - Decrease in average
p in average temp 1 Extreme precipitation - Increase in average precipitation

Who provides data?
State Hydrometeorological Institute (DHMZ - DrZavni Hidrometeoroloski Zavod)

What are the conditions to obtain the data?

Data obtained from 'Observed and E: Changes in Precipitation, Air and Extreme Index for
the City of Rovinj' public document developed by DHMZ as part of the LIFE Sec Adapt project

In which format are the dataavailable? (e.g. geo- data, shape file)
PDF File

Coverage and scale of the data (e g. local coverage)
Local/regional coverage

‘Which statistical scale do the data have? (e.g. Metric)
Metric scale
In which unit are the data provided?

mm

Weighted arithmetic aggregation

Are sub-inidcators needed? Which?

For which year(s) are data avaliable?

1971-2000

Trend of the indicator value without adaptation (e.g. Decrease)

Which classes or d or ? Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 toOmmm 0to-100mm; Iessman 100mm}

point)
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PP1 Name IRENA Area TARGET Novigrad City, Buje City, Brtonigla Municipality

Indicator and data factsheet

Number of factsheet

[Indicator: Name of the indicator
Share of employees in the sector of agriculture, forestry and fisheries over 60 years of age in the total number
of employees
ility L J ‘Which il is described by the indicatori? (e g. Impact)
The indicator falls under the "Vulnerability’ category
‘.Descripﬁor!: {pestinnlin e Futher description of the indicator
impact chain)
Age of agri sector empl
Source of data: Who provides data?
Croatian Bureau of Statistics; Agency for Payments in Agriculture, Fisheries and Rural Development
|Availability orfand costs: What are the conditions to obtain the data?
Free online access
Type of data: In which format are the dataavailable? (e.g. geo- data, shape file)
PDF File
Spatial level: Coverage and scale of the data (e.g. local coverage)
Local/Regional/National coverage
|Statistical scale: Which statistical scale do the data have? (e g. Metric)
Metric scale
Unit of measurement: In which unit are the data provided?
Number of employees
|[Method of calculation: ‘Which method has been applied for calculation?
Division of number of employees in the sector of agriculture, forestry and fisheries over 60 years of age with
the total number of employees in the sector of agriculture, forestry and fisheries in the selected area
[Input-indicators needed: Are sub-inidcators needed? Which?
[ie ses ocericelan it ta For which year(s) are data avaliable?
of measurement:
2011; 2018
Expected trend without Trend of the indicator value without adaptation (e.g. Decrease)
|adaptation:
Increase
e ‘Which classes or are or ? Is this a common use classification? (e.g. proposed
|Classes and thresholds: »thresho\ds More than 100mm, 100 to Ommm; 0 to - 100mm; less than - 100mm)
0-100%
Rating: Which sale or classes should be used for the assessment? (e g. Scale from 0to 1 { using 200 mm precipitation as zero-
o point}
0-100%
Additional comments
The age of employees in the agricultural sector is an indicator of the sensitivity of the system to a number of
aspects, especially in the context of limited or reduced opportunities to adapt to the negative impacts of climate
change. The age structure that implies higher proportions of the elderly indicates greater sensitivity.
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M5 Normalisation of indicator data

Module 5 aims at providing normalised data for each indicator in a standardised
value range from 0 to 1, ready for aggregation. The term ‘normalisation’ refers to
the transformation of indicator values measured on different scales and in different
units into unit-less values on a common scale. The Vulnerability Sourcebook uses a
standard value range from 0 to 1, where ‘0’ means ‘optimal, no improvement
necessary or possible’ and ‘1" means ‘critical, system no longer functions’.
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mssree 1 Step1l Determine the scale of measurement

Indicator Measurement unit Scale of measurement

% of agricultural land in the total area of the selected area Km2 Metric
% of employees in accommodation, food preparation and service activities Number of persons employed Metric
% of family farm holders with a minimum of secondary education Ranking in classes Ordinal
% of funds from the Agricultural and Agritourism Development Fund of Istria HRK (Croatian Kuna) Metric
% of losses in the water supply network m3 Metric
% of the construction area in the total area of the selected area Km2 Metric
% of tourism revenue in total revenue HRK (Croatian Kuna) Metric
% of workers in the agriculture, forestry and fisheries sectors Number of persons employed Metric
% of workers in the construction sector Number of persons employed Metric
Activities of the Administration for Expert Support to the Development of Agriculture and Fisheries of the Ministry of P i
Agriculture and the Agency for Rural Development of Istria None (descriptive dasses) Bonilial
Age distribution of employees (> 55 years = higher sensitivity) Number of employees Metric
Amount of investment in diversification of tourist offer HRK (Croatian Kuna) Metric
Applicable regulations at national (Water Act, Official Gazette, No. 66/19) and regional level (Statute of the County of soon 4
Istria, Official Gazette of the County of Istria, No. 10/09) None (descriptive dasses) Mol
Average irrigation water consumption in m3/year and share in total water consumption for the selected area m3/year Metric
Average water consumption in m3/year for the household sector and share of total water consumption for the selected 5
i m3/year Metric
,;\;rage water consumption in m3/year for the industry sector and share of total water consumption for the selected m3fyear Metric
Distribution of population share by education level (graph) Ranking in classes Ordinal
GDP/Capita Croatian Kuna (HRK); Euro (EUR) Metric
m3/halyear m3/ha/year Metric
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mssree 1 Step1l Determine the scale of measurement

Indicator Measurement unit Scale of measure

Measures of the Rural Development Program of the Republic of Croatia for the period 2014 - 2020 None (descriptive classes) Nominal
Number of activities and programs not based on the product of the sun and the sea None (descriptive classes) Nominal
Number of days in periods of at least 6 consecutive days with a maximum air temperature> 90th percentile of the % 3

maximum air temperature for a calendar day in the reference period 5 i
Number of days with a maximum daily air temperature of 230 ° C *C Metric
Number of days with a minimum air temperature > 20 ° C ¥C Metric
Number of days with daily rainfall 220 mm mm Metric
Number of days with daily rainfall 220 mm and consecutive days with daily rainfall Rd <1 mm mm Metric
Number of days with maximum daily air temperature 2 30 ° C + number of days with minimum air temperature > 20 ° C E Metric
Number of minutes from the selected area to Pula General Hospital Minutes Metric
Number of nights per capita Number of overnight stays Metric
Number of reasons related to sun and sea None (descriptive classes) Nominal
Number of strategic planning documents for tourism development that take climate change into account None (descriptive classes) Nominal
Population + number of tourists per unit of private health practice Population number/number of private health practice units Metric
Population below 5 years of age in the total population in the selected area Number of people Metric
Population over 65 years of age in the total population in the selected area Number of people Metric
Population per km? in the selected area Number of people/km2 Metric
Sequence of days with daily precipitation of Rd <1 mm mm Metric
Z:irli ;3: eesmployees in the sector of agriculture, forestry and fisheries over 60 years of age in the total number of Number of employees Metric
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Step 2 Normalise your indicator values

*Normalisation of metric indicator values

*Normalisation of categorical indicator values
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Normalisation of metric indicator values

Indicators measured using a metric scale
are normalised by applying the minmax

method. This method transforms all values SEES XK,
to scores ranging from 0 to 1 by subtracting o ) D R
the minimum score and dividing it by the

range of the indicator values. where

X represents the individual data point to be transformed,

X,,,, the lowest value for that indicator,

X,,.. the highest value for that indicator, and

X , .., the new value you wish to calculate, i.e. the normalised data point within

0tl

the range of Oto 1.
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M5ser 2 Normalisation of metric indicator values

Measuremen Indicator value - Brtonigla  In ovigrad Indicator valu
% of agricultural land in the total area of the selected area Km2 0,60 0,70 0,40
% of empioyees in accommedation, food preparation and senice activties Number of persons employed 0,57 0,82 0,53
% of funds from the Agri and Agritourism De Fund of Istria HRK (Croatian Kuna) 0,30 0,30 0,30
% of losses in the water supply network m3 0,40 0,40 0,40
% of the construction area in the total area of the selected area Km2 0,50 0,65 0,35
% of tourism revenue in total revenue HRK (Croatian Kuna) 0,02 0,47 0,17
% of workers in the agriculture, forestry and fisheries sectars Number of persons employed 0,55 0,40 0,30
% of workers in the construction sector Number of persons employed 0,60 0,53 0,40
[Age distribution of employees (> 55 years = higher sensitivity) Number of employees 0,59 0,51 0,20
[Amount of investment in diversification of tourist offer HRK (Croatian Kuna) 0,50 0,40 0,30
Average imigation water consumption in m3/year and share in total water consumption for the selected area m3/year 0,54 0,48 0,56
:r\::ga water consumption in m3/year for the household sector and share of total water consumption for the selected m3/year 0,45 0,30 0,50
::;age ‘water consumption in m3/year for the industry sector and share of total water consumption for the selected I 043 036 0,40
GDP/Capita HRK (Croatian Kuna); EUR (Euro) 0,10 0,10 0,10
m3/halyear m3/ha/year 0,72 0,24 0,55
Numbnrofqays in periods of at least 6 e days with a " i air 9ath ile of the . 0,60 0,60 0,60
maximum air temperature for a calendar day in the reference period i i *
Number of days with a maximum daily air temperature of 230 °C e 0,43 0,43 0,43
Number of days with a minimum air temperature > 20° C °C 0,39 0,39 0,39
Number of days with daily rainfall =2 20 mm mm 0,50 0,50 0,50
Number of days with daily rainfall = 20 mm and consecutive days with daily rainfall Rd <1 mm mm 0,59 0,59 0,59
Number of days with maximum daily air temperature 2 30 ° C + number of days with minimum air temperature > 20 ° C| =c 0,52 0,52 0,52
Number of minutes fom the selected area to Pula General Hospital Minutes 0,70 0,73 0,70
Number of nights per capita Number of overnight stays 0,80 0,70 0,55
Population + number of tourists per unit of private health practice Population number/number of private health practice units 0,90 0,90 0,40
Population below 5 years of age in the total population in the selected area Numberof people 0,35 0,50 0,45
Population over 65 years of age in the total population in the selected area Number of people 0,45 0,50 0,40
Popuation per km? in the selected area Number of people/km2 0,30 1,00 0,35
Sequence of days with daily precipitation of Rd <1 mm mm 0,52 0,52 0,52
xzeoyo::smployees in the sector of agriculture, forestry and fisheries over 60 years of age in the total number of Number of employees 0,65 0,55 0,59
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Normalise your categorical indicator values

Five-class evaluation scheme
It's necessary to allocate indicator values on the
basis of the best knowledge available (be it from

existing literature, local experts or any other
reliable source). Taken from the Risk and Vulnerability Assessment for

cities Buje and Novigrad and Brtonigla County:

Vripdnost mefricke klase  Vrijednosti kategonicke klase :

Class No. Description unutar raspona 0 - | unutar raspona f -5 o

1 i optimal (no improvement necessary or possible) maguce pobolsang)
2 rather positive >02-04 2 Pozitvno

3 i neutral >04-08 3 Neutraho

4 i rather negative >08-08 4 Negatino

e . 5084 . Kiiiéno (o dovest do

5 i critical (system no longer functions) ; ] ok il
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Transformation from five-class scheme intoa “ 0 to 1 scheme”

Table 16: Transformation of normalised indicator values on a categorical scale to the value

range0~-1

Indicator value
range (0 to 1) metric Taken from the Risk and Vulnerability Assessment for

indicator values — categorical

Class Class value Description cities Buje and Novigrad and Brtonigla County:
No. within range Values
ofOto1l z e . Opis
po 0 po
1 0-02 optimal (no im= 01 0-02 1 Vo niski
provement neces- .
sary or pOSSIle) >02-04 2 Niski
>04-08 3 Osrednii
2 >02=-04 rather positive 03
i 3 >06-08 - Visoki
I 3 P >04-06 - neutral 0s SR 5
4 >06-08 rather negative 07
5 >08~-1 critical (system no 09
longer functions)
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VEAeY 4 Normalisation of categorical indicator values

Indicator Measurement unit Indicator value - Brtonigla Indicator value - Novigrad Indicator value - Buje

% of family farm holders with a minimum of secondary education Ranking in classes 0,54 0,70 0,62
Acgvmes of the Administration for Expert Support to the _Development of Agricuture and Fisheries of the Ministry of None (descriptive classes) 0,30 030 0,30
Agriculture and the Agency for Rural Development of Istria

Applicable regulations at national (Water Act, Official Gazette, No. 66/19) and regional level (Statute of the County of -

Istria, Offcial Gazette of the County of Istria, No. 10/09) Nofei(deseriptivelciasses) 030 030 030
Distribution of population share by education level (graph) Ranking in classes 0,50 0,40 0,40
Measures of the Rural Development Program of the Republic of Croatia for the period 2014 - 2020 None (descriptive classes) 0,30 0,30 0,30
Number of activities and programs not based on the product of the sun and the sea None (descriptive classes) 0,50 0,40 0,30
Number of reasons related to sun and sea None (descriptive classes) 0,80 0,80 0,40
Number of strategic planning documents for tourism development that take climate change into account None (descriptive classes) 0,30 0,30 0,30
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PP1 Name IRENA Area TARGET Brtonigla Municipality

Impact chain - RISK OF DAMAGE TO AGRICULTURAL SECTOR DUE TO EXTENSIVE DROUGHT PERIODS

Assessment scal Observed Weighting factor

o o rve

Description of factor Indicator ks Normalised value for sach Composite Indicator
Indicator

Cowest vaiue Highest vaiue

Number of days in periods of atleast &

| air
1 [oemamiy perod e mperature> 0th percenie of the 36 58,1 4743
| imaximum air temperature for a calendar
! day In the reference perod
2 |Increase in drought period duration ::qu"‘::“ of days weh daly preciptabon of 35 81 5875

1 Number of days wth daily rainfall 20 mm
and consecutive days with dally rainfall Rd
<! mm

|Decrease n average precipitation

|Population density (Population) Population per km2 in the selected area
{8hare of employees in the agriculture |% of workers in the agriculture, forestry and
sector relative to total employees fisheries sectors.
Snare of ARKOD surfaces in total % of agricultural land in the total area of the
MunicipalibdCity surface area selected area
| Measures of the Rural Development
Instutiorsal ‘“"1::::’[‘:‘" SUPROIION | oo raen for Republic of Croatia for the
| 2014 - 2020 period
2 Insttutional and financial support for | % of funds from the Fund for Development 074 1
farmers of Agriculture and Agritourism of Istria i
Actities of the Department for Expert
Support to Agriculture and Fisheries
3 lowiiorie) "‘,:22:’[‘:"' SUPPOIOT | e iopment of the Ministry of Agriculture 042 1
and the Agency for Rural Development of
Istria
| GOPper capta (related to the |
4 | avatabiley of modem technology) SOPRapty | 0,10 1
5 | Level of educaton of farmers (efficient | % of family farm holders with a minimum of 054 P
| water consumpton) secondary education | 5
6 Average vater needs mamahear 072 1
T Share of employees in the sector of
7 Age structure of agncultural sector agriculture, forestry and fisherie s over 60 0,65 1
oyees years of age in the total rumber of $
employees

M6.2 AGGREGATION OF INDICATORS

M7. RISK SCORE

ub Area target -RISK SCORE
Composit Indicator|  Welghting
(TOTAL) factors

0,57

European Regional Development Fund www.italy-croatia.eu/jointsecap


http://www.italy-croatia.eu/web/jointsecap

 interrey

{ Italy - Croatia
Joint_SECAP EUROPEAN UNION

IRENA  Area TARGET N
Impact chain - RISK OF DAMAGE TO AGRICULTURAL SECTOR DUE TO EXTENSIVE DROUGHT PERIODS

Weighting
Assessment scale Observed | Normalised | factor for

Description of factor Indicator Composite Indicator
value value each

Towest valus | Highest vaiue Indicator

INumber of days in periods of at least 6

Increase in wam weather period Ay vaih s oy
1 K L temperature> 80th percentile of the 1 ; 47,43
juration
maximum air temperature for a
calendar day in the reference period
2 \ncrease in drought period duration |- auenCe of days with daily 58,75

Number of days with daily rainfall 2 20
Decrease in average preciptation  |mm and consecutive days with daily 932,88
rainfall Rd <1 mm

|Poputatin dersty (Population) o pecianinthe salectad
|Share of ermployees in the agriculture |% of workers in the agriculture,
!_ loyees. stry and fisheries sectors
Share of ARKOD surfaces in total % of agncultural land in the total area
| ICi of the selected area
5 Measures of the Rural Development
mathiuote) "’f"a:":"rs"" supportfor | oo ram for Republic of Croatia for
the 2014 - 2020 period
" % of funds from the Fund for
2 Yol a"fd ﬁ"a'::a' SURRORLION | eyelgpment of Agriculture and 047 1
of Istria
Activities of the Department for Expert
Support to Agriculture and Fishenes
3 L ”'," "“a"'s‘“' SUPPOIOT | ™ 0yevelopment of the Ministry of 028 1
Lt Agniculture and the Agency for Rural
Development of Istria
GOP per capita (related to the
4 availabilty of modem technology) , GOP/GRR 040 i
5 Level of education of farmers % of farnily farm holders with a 0,70 1
rminimum of secondary education X
6 Average crop/livestock water needs 0,24 1
Share of employees in the sector of
7 Age structure of agricultural sector | agriculture, forestry and fisheries over 055 i
employees 60 years of age in the total number of &

M6.2 AGGREGATION OF INDICATORS

M7. RISK SCORE

Area target or sub Area target -RISK SCORE
Composit | Weighting
indicator |  factors
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Description of factor

Increase in warm weather period
duration

PP1 Name IRENA Ar
Impact chain - RISK OF DAMAGE TO AGRICULTURAL SECTOR DUE TO EXTENSIVE DROUGHT PERIODS

Weighting
Observed | Normalised | factor for

Indicator

Number of days in periods of at least
6 consecutive days with a maximum
air temperature> 90th percentile of
the maximum air temperature for a
calendar day in the reference period

value A oy Composite Indicator

indicator

Increase in drought period duration

Sequence of days with daily
! of Rd

Decrease in average preciptation

Population densty (Population)

Number of days with daily rainfall 2 20
mm and consecutive days with dady
rainfall Rd <1 mm

Population per km2 in the selected

Share of employees in the agriculture
sector relative to total employees
0D surfaces in total

Institubonal and financial support for
farmers

Y% of workers in the agnculture,

forestry and fisheries sectors

% of agricultural land in the total area
of the selected area

Measures of the Rural Development
Program for Republic of Croatia for
the 2014 - 2020 period

Institutonal and financial support for
farmers

% of funds from the Fund for
Development of Agriculture and
of Istria

Institutional and financial support for

Activiies of the Department for Expert
Support to Agriculture and Fisheries
Development of the Ministry of

049 1

farmers Agriculture and the Agency for Rural
Development of Istria
GDP per capita (related to the 7
availabilty of modem ODRICaplta 0.10 1
Level of education of farmers (efficient % of family farm holders with a 0.62 1
water minimum of secondary education Z

Average cropflivestock water needs mdhalyear 0,55 1

Share of employees in the sector of
Age structure of agricultural sector | agriculture, forestry and fisheries over o i

employees

80 years of age in the total number of

M6.2 AGGREGATION OF INDICATORS
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PP1 Name IRENA Area TARGET Brtonigl

Impact chain - RISK OF INCREASING INTERVENTIONS RELATED TO HEAT STROKES IN HEALTH SECTOR

Weighting factor
Description of factor Indicator Normalised value for each Composite Indicator
indicator
Lowest value Highest value

Number of days with a maximum daily air
temperature of 2 30* C

Increase in number of hot days

2 Increase in number of hot nights

Number of days with a minimum air
ture>20°C
" Number of days with maximum daily air
3 Mean maxirum oy lmperatute. | temperature 230 *C -+ number of days 15,2 18,4 16,85

with minimum air temperature > 20°* C

Number of days in periods of at least 6

consecutive days with a maximum air

Warm period duration increase temperature> 90th percentile of the

maximum air temperature for a calendar
day In the reference period

Population density (Population) Population per km2 in the selected area

{ - = X

| Increase in service users during the "
2 Skt S5aa0n Number of nights per capita 0,80 1
3 Physical and outdoor workers % of workers In the construction sector

% of workers in the agricultural, fisheries
4 Physical and outdoor workers hd fors o
Distribution of population share by

1 | Population education level education level (graph)
2 GDP per capita (higher resilience) GDP/Capita

1 ) ® | Population + number of tourists per unit of
3 Number of private health practice units, private health practic
4 ' Distance to largest regional healthcare | Number of minutes from the selected area

1o Pula General Hospital
Population below 5 years of age in the total
§ Poputation share < 5 years population in the selected area 035 1
Population over 65 years of age in the total

U Papulation share > 65 years population in the selected area 045 1

| % of the constuction area n the total erea o
7 Construction area share of the selected area 0,50 ‘ 1

M6.2 AGGREGATION OF INDICATORS

M7. RISK SCORE

Area target or sub Area target -RISK SCORE
Composit indicator Weighting
(TOTAL) factors
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e IRENA Area TARGET Novigrad

Impact chain - RISK OF INCREASING INTERVENTIONS RELATED TO HEAT STROKES IN HEALTH SECTOR

Weighting

S S
Description of factor Indicator ARSIERREI ACHN Observed | Normallsed | oo ior | composite Indicator

value value
each indicator|

| Number of days with a maximum daily
air of230°C

| Number of days with a minimum air

| >20°C

Number of days with maximum daily

air temperature 2 30 ° C + number of

days with minimum air temperature >

20°C

Increase in number of hot days

2 Increase in number of hot nights

Mean maximum ai temperature |
in

Pl 152 184 16,85

|

' Number of days in periods of at least 6
consecutive days with a maximum air

4 ‘Warm period duration increase temperature> 90th percentile of the

maximum air temperature for a

calendar day in the reference period

1 Population densiy (P ion) 1 Population wkzl inthe selected T 1
i ' Increase in service users during the 5 i il i = ]
2 okt Sandan Number of nights per capita 0.70 4
3 Physical and outdoor workers | % of workers in the construction sector
T | % of workers in the agricultural,
Physical and outdoor workers fisheries and fores

Distribution of population share by
education level (graph)
2 GDP per capita (higher resilience) GDP/Capita

Population education level

3 Number of private health practice Population + number of tourists per 1
L. units __unit of private heaith practice 0,90
4 Distance to largest regional | Number of minutes from the selected 1
healthcare facility ! area to Pula General Hospital 0,73
| Population below 5 years of age in the
N Population share <5 years |2l population in the selected area 5e0 1
P 'Popuhtiu\ovuesyursohnshme
8 aticshiara'> B8/ ! total population in the selected area 050 1
. | % of the construction area in the total
74 Construction area share area of the selected area i ) | ogs 1

M6.2 AGGREGATION OF INDICATORS
M7. RISK SCORE

Areatarget or sub Area target -RISK SCORE
Composit Weighting
indicator factors
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PP1 Name IRENA Area TARGET Buje

ty

Impact chain - RISK OF INCREASING INTERVENTIONS RELATED TO HEAT STROKES IN HEALTH SECTOR

Description of factor

Increase in number of hot days

Indicator

Number of days with a maximum daily
of230°C

Assessment scale

Weighting
factor for
each indicator|

Observed Normalised

Composite Indicator
value e

Increase in number of hot nights

air
Number of days with a minimum air
temperature > 20 ° C

Mean maximum air temperature

Number of days with maximum daily
air temperature 2 30 ° C + number of

increase days with minimum air temperature > B2 18 18,88
°c
Number of days in periods of at least
8 consecutive days with a maximum
Warm period duration increase  air temperature> 90th percentile of the

Population density (Population)

maximum air temperature for a
calendar day in the reference period

Population per km2 in the selected

area 0,35
Irvcrassa! "":‘;g:;?: darigithe Number of nights per capita 055 1
Physical and outdoor workers Holyoriael the comicibn 048 1
o oaser v | ke

Distribution of population share by
Population education level education level (graph) 0,40
‘GDP per capita (higher resilience) GDP/Capita 0,10
Number of private health practice units Fontiation.« juibec of toiué per 0,40
Distance to largest regional healthcare
facilty  area to Pula General Hospital 0,70
Population below 5 years of age in the
Population'share < 5 years total population in the selected area 0,45
Population over 85 years of age in the
Eopdation soare.>; 05 yeers total population in the selected area 0,40
" % of the construction area in the total
oo seRise area of the selected area 035

M6.2 AGGREGATION OF INDICATORS

M7. RISK SCORE

Area target or sub Area target -RISK SCORE
Composit Weighting
indicator factors
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Source: 1) SENSUM Consulting, 2019., Risk and Vuinerability Assessment for Brionigla
Municipality, Novigrad City and Buje City
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Joint_SECAP SUROPEAN

ﬁ interreg

N IRENA Area TARGET Brtonigla Municipality

Impact chain - RISK OF DAMAGE TO WATER SUPPLY SECTOR DUE TO EXTENSIVE DROUGHT PERIODS

Assessment scale Observed PG Saosor
Description of factor Indicator Normalised value for each Composite Indicator

AR indicator
Lowest value Highest value

Number of days in penods of at least &
consecutive days with 8 maximum air
temperature> 90th percentile of the
maximum air temperature for a calendar
day in the reference period
‘Sequence of days with daily precipitation
of Rd <1 mm
Number of days with daily rainfall = 20 mm
Decrease in average precipitation | and consecutive days with daily rainfall Rd

<1mm

Increase in warm weather period
duration

2 Increase in drought peniod duration

Population density (Population) Population per km2 in the selected area
~ Increase of number of water
Saas ki folsist Seaa0 Number of nights per capita
Applicable regulations at national (Water
Act, Official Gazette. No. 86/19) and
R’““':;‘f’":,':“'::: L regional level (Statute of the County of
P Istria, Official Gazette of the County of
| Istria, No. 10/09)
2 Level of education of population Distribution of population share by 050 1
(efficient water (graph) :
3 ‘GDP per capita GDP/Capita 010 1
Average water consumption in m3/year for
4 Household water needs the household sector and share of total 100084,00 118618,00 108501,11 045 1
water consumption for the selected area
Average water consumption in m3/year for
5 Industry water needs the Industry sector and share of total water 98523,58 52777,00 98523,58 043 1
consumption for the selected area
| Average imgation water consumption in
6 Imigation water needs m3lyear and share in total water 15264,16 3762,00 15264,16 054 1
| consumption fo the selected area
T Water supply network losses % of losses in the water supply network 0,40 1

M6.2 AGGREGATION OF INDICATORS

M7. RISK SCORE

Area target or sub Area target -RISK SCORE
Composit indicator,  Weighting
(TOTAL) | factors
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Name IRENA Area TARGET Novigrad City

Impact chain - RISK OF DAMAGE TO WATER SUPPLY SECTOR DUE TO EXTENSIVE DROUGHT PERIODS

Description of factor

Increase in warm weather period
duration

Indicator

Number of days in periods of at least 6

‘consecutive days with a maximum air
temperature> 90th percentile of the
maximum air temperature for a
calendar day in the reference period

Assessment scale

Lowest value | Highest value

Weighting
factor for
each indicator,

Observed

Normalised

c ite Indicat
N omposite Indicator

value

47,425

Increase in drought period duration
I

Sequence of days with daily
precipitation of Rd <1 mm

De in average

58,75

Number of days with daily rafall = 20

Population density (Population)

mm and days vith daily
rainfall Rd <1 mm

Population per km2 in the selected
area

5135

1227,8

932,875

Increase of number of water
consumers during tourist season

Regulations limiting water
‘consumption

Number of nights per capita

Applicable regulations at national
(Water Act, Official Gazette, No.
66/19) and regional level (Statute of
the County of Istria, Official Gazette of

the County of Istria, No. 10/09)

0,70 1

Level of education of population
(efficient water consumption)

Distribution of population share by
education level (graph)

0,40 1

GDP per capita

‘GDP/Capita

0,10 1

Household water needs

Average water consumption in m3/year’
for the household sector and share of
total water consumption for the
selected area

260055,00

332156,00

281618,74 0,30 1

Industry water needs

Average water consumption in m3/year’
for the industry sector and share of
total water consumption for the
selected area

208143,00

433265,00

289399,16

Irrigation water needs

‘Average irmigation water consumption
in m3/year and share in total water
for the selected area

14344,00

45901,00

29460,11

Water supply network losses

% of losses in the water supply

network

0,40 1

M6.2 AGGREGATION OF INDICATORS

ment Fund

M7. RISK SCORE

Areatarget or sub Areatarget -RISK SCORE
Composit
indicator

Weighting
factors
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Description of factor

Increase in warm weather period
duration

PP1 Name IRENA Area TARGET Buje City

Impact chain - RISK OF DAMAGE TO WATER SUPPLY SECTOR DUE TO EXTENSIVE DROUGHT PERIODS

Indicator

' Number of days in periods of at least
6 consecutive days with a maximum

| air temperature> 90th percentile of the.

| maximum air temperature for a

|_calendar day in the reference period

2 Increase in drought period duration

Assessment scale

Observed
value

Sequence of days with daily
precipitation of Rd <1 mm

Decrease in average precipitation

Population density (Population)

Number of days with daily rainfall = 20
mm and consecutive days with daily
rainfall Rd <1 mm

Population per km2 in the selected
area

Normalised
value

Weighting
factor for
each indicator|

Composite Indicator

during tourist season

Increase of number of water consumers,

| Regulations limiting water consumption 66/19) and regional level (Statute of

Number of nights per capita

Applicable regulations at national
(Water Act, Official Gazette, No.

‘the County of Istria, Official Gazette of
the County of Istria, No. 10/08)

0,55

2 Level of education of of share by 0,40 1
(efficient water consumption) education level (graph) 2
3 GDP per capita GDP/Capita 0,10 1
| Average water consumption in
' m3/fyear for the household sector and
4 Household water needs | share of total water consumption for 246476,00 290920,00 268640,68 0,50 1
the selected area
Average water consumption in
m3/year for the industry sector and
s Industry water needs share of total water consumption for 72593,00 105540,00 85660,58 0,40 1
the selected area
| Average irrigation water consumption
6 Irrigation water needs in m3/year and share in total water 3930,00 25213,00 15805,21 0,56 1
for the selected area
7 Water supply n \ % of losses in the water supply 0,40 1
M6.2 AGGREGATION OF INDICATORS
M7. RISK SCORE

Area target or sub Area target -RISK SCORE
Composit Weighting
Indicator factors
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a Source: 1) SENSUM Consulting, 2019., Risk and Vuinerability Assessment for Brionigla
I interreg Municipality, Novigrad City and Buje City
.4 Italy - Croatia

Joint_SECAP somSA N

P! Name IRENA Area TARGET Brtonigla Municipality

Impact chain - RISK OF ECONOMIC DAMAGE TO THE TOURIST SECTOR

Weighting factor
Normalised value for each Composite Indicator
indicator

Assessment scale Observed

Description of factor Indicator
value

Lowest value Highest value

10,13

|Increase in number of very humid days Number of days with daily rainfall = 20 mm

2 Increase in number of hot days Nasior z’:‘? Ve Lr";;')“_ug ey sl 68 24 14,18
Number of days with maximum daily air
3 Mean '""‘":‘“’" “:e‘" Weralre | temperature = 30 * C + number of days 15,2 184 16,85

with minimum air temperature > 20° C
Number of days with daily rainfall = 20 mm
4 Increase in averag and ive days with daily rainfall Rd 5135 12278 93288
| <1mm

Share of employees in tourism sector | % of employees in accommodation. food
activities preparation and service activities
Increase in nurr}bar of tourists during Number of nights per capita

0,57 1

tourist season

Proportion of employees in the activity
of providing and | Ag of S

preparation and serving of food older = higher sensitivity)
than 55 years

S5.ybars, 059 1

2 Share of tourism revenue % of tourism revenue in total revenue
3 Reason of tourist arrival Number of reasons related to sun and sea 0,80 1
4 Tourist offer variety Amount of Invamem ;: :leﬁcaum of 050 1
Number of activities and programs not
5 Tourist offer variety based on the product of the sun and the 0,40 1
sea
Number of strategic planning documents
6 P""""‘“';‘;:z’m‘.’;“m:‘d‘:’_“’" S| for tourism development that take ciimate 030 1
change into account

M6.2 AGGREGATION OF INDICATORS

M7. RISK SCORE

Area target or sub Area target -RISK SCORE

Composit indicator |  Weighting
(TOTAL) factors

0,51

0,68
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Description of factor

PP1 Name IRENA Area TARGET Novigrad

Impact chain - RISK OF ECONOMIC DAMAGE TO THE TOURIST SECTOR

Weighting
Indicator agassment scaie Observed | Normalised | ¢ torror | composite Indicator

value value 3
each indicator|
Lowest value | Highest value

Number of days with daily rainfall 2 20

Increase in number of very humid
days mm 36 167 10,13
Number of days with a maximum daily
2 Increase in number of hot days firti e ure of 30° C 6,8 24 14,18
Number of days with maximum daily
3 Mean maximum air temperature air temperature 2 30 ° C + number of 152 184 16,85

increase

days with minimum air temperature >
20°C

| Increase in number of tourists during

Increase in average precipitation
Share of employees in tourism sector
activities

tourist season

Proportion of employees in the activity
of providing accommodation and
preparation and serving of food older
than 55 years

Number of days with daily rainfall = 20
mm and consecutive days with daily
rainfall Rd <1 mm

% of employees in accommodation,
food preparation and service activities

Number of nights per capita

Age distribution of employees (> 55
years = higher sensitivity)

2 Share of tourism revenue % of tourism revenue in total revenue |
3 Reason of tourist arrival Numbsroimsm;;da!ad to sun and 0,80 1
2 Amount of investment in diversification |
4 Tourist offer variety of tourist offer 0,40 | 1
Number of activities and programs not |
5 Tourist offer variety based on the product of the sun and 035 1
the sea |
N Number of strategic planning
6 Planning and development docum snts documents for tourism development 0,30 1

for the tourism sector

that take climate change into account

M6.2 AGGREGATION OF INDICATORS

European Regional Development Fund

M7. RISK SCORE
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PP1 ne IRENA Area TARGET Bu,

- RISK OF ECONOMIC DAMAGE TO THE TOURIST SECTOR

Weighting
+ Obs d N lised 2
Description of factor Indicator oIV ML D factor for Composite Indicator

value value
each indicator|

Number of days with daily rainfall = 20

Increase in number of very humid days 36 16,7 10,13

mm
Number of days with a maximum daily

2 Increase in number of hot days air temperature of > 30° C 6.8 24 14,18
Number of days with maximum daily
Mean maximum air temperature air temperature 2 30 © C + number of
3 increase days with minimum air temperature > 152 18,4 16,85
20°C
Number of days with daily rainfall = 20
4 in average precipitati mm and ive days with daily 5135 1227,8 932,88

rainfall Rd <1 mm

Share of employees in tourism sector =~ % of employees in accommodation,
. tivities food prepa d servi les
Increase in number of tourists during
tourist season

Number of nights per capita

Proportion of employees in the activity
of providing accommodation and

Age distribution of employees (> 55

preparation and serving of food older years = higher sensitivity)
than 55 years

2 Share of tourism revenue % of tourism revenue in total revenue 0,17 1
3 o it a Number Mreasor;:;ellled to sun and 0,40 1

o " Amount of investment in
4 Tourist offer variety iversication of tourst ffer 0,30 1

Number of activities and programs not.
5 Tourist offer variety based on the product of the sun and 0,30 1
the sea
3 Number of strategic planning

6 Planning s devel opment documents! documents for tourism development 0,30 1

or e toudier beolor that take climate change into account

M6.2 AGGREGATION OF INDICATORS

M7. RISK SCORE

Areatarget or sub Area target -RISK SCORE
Composit Weighting
Indicator | factors
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[PP2] Municipality of San Benedetto Del Tronto

Target area: San Benedetto del Tronto, Cupra Marittima,
Grottammare, Monteprandone

European Regional Development Fund www.italy-croatia.eu/jointsecap

261



a‘ s EUROPEAN UNION

PP2 Name San Benedetto del Tronto Area TARGET 4 Municipalities

Assessment of the risk of damage to people and urban structure due to consequences of extreme weather
events within the territory of San Benedetto del Tronto, Grottammare, Cupra Marittima e Monteprandone.

Title of the VA

Describe the general context of your VA (Module 1; Step 1) in terms of:

What are related processes ?

The present RA is related to the subscription of the Covenant of Mayors by the 4 municipalities included in
the target area. In particular, the process includes the review of the San Benedetto's committments with the
integration of adaptation issues into the existing SEAP - and its evolution as a SECAP - and the elaboration
of the SECAP for Cupra M., Grottammare and Monteprandone.

What knowledge is already available ?

In the last 10 years, relevant progresses were made at national level in the field of risk mapping: the national

institute of statistics ISTAT, in collaboration with the environmental research agency ISPRA merged the

hydrogeological risk maps produced by the competent Authorities and published several municipal level
Context data. Nevertheless their usefulness within the present analysis is limited provided that a more detailed

approach was considered necessary.

Relevant knowledge was derived by the analisys of existing planning tools and previuos projects dealing with

climate adaptation in the Marche Region ( see deliverable 3.2.1 and spreadsheet M1_1).

Which institutions play a role ?
The 4 municipalities of San Benedetto, Grottammare, Cupra M.and Monteprandone are involved in the proces

What resources are available?

Human and financial resources allocated within and for the purpose of the Joint SECAP project are specified
in the spreadsheet M1-4.

Which external developments are important?

As mentioned before, the present RA will be used to comply with the first step of the SECAP elaboration
according with the Covenant of Mayors indications.

Describe the general objective of your VA (Module 1; Step 2):

What process will the assessment support or feed into? Are there on-going activities in the field of
adaptation that should be taken into account?

The RA is expected to provide useful information to support the subsequent project steps, namely the
definition of the SECAP strategy, the identification of the best action scenario and the related measures.

What do you want to learn from the assessment?

The results of the RA are expected to help the 4 municipalities in identifying the most relevant climate risks

Objectives o : : It - . .
y and the priority intervention areas as well as to recognize the opportunities for joint adatpation actions.

What do you want to use this knowledge for?

As mentioned before, the present RA will be used to comply with the first step of the SECAP elaboration
according with the Covenant of Mayors indications.

Who is the target audience for the result of the assessment?

Local, sub-regional and regional authorities and general public (?)

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fur Internationale Zusammenarbeit (GIZ) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/ with supporting documents:
2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Describe the expected outcomes of your VA (Module 1; Step 2):
Expected outcomes What outcomes do you expect?

Risk maps at sub-municipal level to support decision making in the SECAP drafting

www.italy-croatia.eu/jointsecap
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Describe the specific topic of your vulnerability assessment:

What exactly is your vulnerability assessment about?

Thematic scope Assessment of the risk of damage to people and urban structure due to consequences of extreme weather

events such as rain and hailstorm

Possibly refer to potential climate impacts that shall be addressed in the vulnerability assessment:

What climate-related risks do you want to asses? What climate related risks and impacts occurred in the
past? Which known risks and impacts may be relevant for the future?

Risk of damage to people and urban structure due to consequences of extreme weather events such as rain
and hailstorm. For instance, in the target area urban flood became quite common in the last years, hailstorms

iz I ricieg I peis and windwhirl recently caused important damages to beach facilities.

/ vulnerabilities
What major non climatic drivers influence current and future climate related risks?

- the hydrografic network structure constituted mostly by short, torrential and heavily modified water bodies
- presence of residential and industrial settlements in the floodable areas

- highly urbanized shoreline

- shortcomings in the urban drainage systems

Describe the spatial (geographical) scope of your vulnerability assessment:

Geographical scope What is the geographical scope of your assessment?

The target areas includes the municipalities of San Benedetto del Tronto, Grottammare, Cupra Marittima e
Monteprandone. The minimum unit of analisys is the census section.

Describe the time period of your vulnerability assessment:
Temporal scope What is the time period addressed in the assessment? (current and future climate related risks)
2020-2050
Outline the methods foreseen for the vulnerability assessment:

What are the right methods for your VA?
Methodological approach

The RA is performed according to the common methodology adopted by the JOINT SECAP project. In
particular it was inspired by the Vulnerability Sourcebook and its update Risk Supplement (Gl1Z, Adelphi,
Eurac; 2017). Nevertheless, in order to comply with the CoM SECAP guidelines elaborated by the JRC,
some adjustment may be necessary.

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP 2 Name SAN BENEDETTO DEL TRONTO Area TARGET 4 MUNICIPALITIES
Existing knowledge (Module 1; Step 1)
Name Date of publication Scope / Sector of study Key information / Impacts Knowledge gaps Remarks

National/Supra-regional

National Climate Change

[P Adaptation Strategy and Plan

National Integrated Energy and

IPNE Climate Plan Proposal

Central Apennines’ Hydrographic

P District Management Plan

Central Apennines’ Hydrographic
District Flood Management Plan

European Regional Development Fund

July 2017 (Open to consultation)

15/03/2019 (Open to consultation)

27/10/2016 (Approval)

27/10/2016 (Approval)

Source:

climate adaptation

energy planinng

water management

flood risk management

Analysis of the current and future
climatic condition, description of the risk
propensity and the expected impacts per
sectors, an extended list of possible
adaptation actions at national level with
indications about tools for monitoring
and evaluating their effectiveness.

The document is structured in 5
sections: 1.decarbonisation, 2.energy
efficiency, 3.energy security, 4.internal
energy market, 5.research, innovation
and competitiveness.

It deals with the protection of the
hydrological functions of the
hydrographic district of the Central
Apennines in compliance with the EU
Water Framework Directive
(2000/60/CE). Among strictly climate
change-related issues the most
important threats mentioned for the
district are meteorological deficit
(insufficient or increasingly irregular
rainfall), and reductions of water
discharges (alteration of hydro-
morphology).

Following the prescriptions of the EU
Flood Risk directive (2007/60/CE), the
plan covers all aspects related to flood
risk management, that is prevention,
protection, and preparation, including the
flood forecasting and alerting systems,
as well as management during the event
phase.

1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger, Mareike Buth, Marc Zebisch and Walter
Kahlenborn 2014: The Vulnerability Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fur Internationale Zusammenarbeit (GIZ) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-sourcebook/ with supporting document:

2) The Vulnerability Sourcebook Annex

most useful info: climate baseline
and projections

Climate adaptation is addressed
in a very limited way only
referring to the resilience of the
energy infrastructures.

most useful info: description of
critical issues per single river basin
and indication about planned
measures

Some disomogeneity in flood
mapping and measures setting if
confronting different units of
management (2 interest the
target area)

most useful info: river flood maps,
description of critical issues per
single river basin and indication
about planned measures

www.italy-croatia.eu/jointsecap
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Regional

Hydrogeological Structure Plan —

ARl Marche Regional River Basins

Hydrogeological Structure Plan

e —Tronto River Basin

PR3 Regional Water Safeguard Plan

Integrated Coastal Zones

AR Management Plan

Marche Region Environmental

AL Energy Plan

European Regional Development Fund

21/01/2004 (Approval)

07/06/2007 (Approval)

26/01/2010 (Approval)

10/06/2019 (Approval)

20/12/2016 (Approval)

hydrogeological risk management

hydrogeological risk management

water management

coastal management

energy planning

The chief aim of the Hydrological
Structure Plan is to identify, quantify,
reduce and prevent situations of
hydrogeological instability. It deals with
hydraulicand landslide/avalanche risks,
altough regarding the first, it has been
replaced by PN4.

In a complimentary action with the distric
water management plan, it deals with the
integrated protection of water resource
of the Marche region. Altough the Plan’s
scope only partially address climate
change, its effects are analysed and
measures for contrasting them are
foreseen.

Following the ICZM approach it
encompasses technical site-specific
aspects of coastal management and
safeguard as well as socio-economic
factors. Climate change is recognized as
a significant factor affecting coastal
integrity. The plans identifies structural
and maintenance measures, soft and
hard measures. They mostly regard
defence works against the erosive
agency of tides to protect human
settlements and infrastructures -
primarily roads and the Adriatic railway
line.

it is divided into four main sections: a)
analysis of the current state in terms of
energy consumption and production; b)
assessment of the previous Plan’s
prescriptions; c) definition of new
strategic objectives to be achieved by
2020; d) system of actions, grouped per
macrocategories: A. Reduction of gross
final energy consumption and increase
the share of thermic renewable energy
production; B. Increase the share of
electric renewable energy production.

considered as superseded

Climate adaptation is completely
negelcted, the time-scope can be

most useful info: landslide maps

most useful info: erosion trends,
indication about planned measures

www.italy-croatia.eu/jointsecap
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Local

PL1

Local development participatory
strategy for the SOUTHERN
MARCHE Fishery Local Action
Group

September 2016 (Foundation Act)

local development

The strategy addresses the
development of the fishery sector with a
wide and organic approach. It does not
finance directly actions related to
adaptation. However, opposition to
climate change and sustainability are
identified as key requirements for project
selections.

PL2

Sustainable Energy and Climate
Action Plan — Municipality of San
Benedetto del Tronto

24/01/2013 (Approval)

energy planning

The Municipality of San Benedetto joined
the Covenant of Mayors in 2011 and
issued its first SEAP in 2013. During
2018, thanks to the EU project
Empowering, with the technical support
of SVIM the municipality updated the
mitigation section of the document
adopting a 40% emissions reduction
target by 2030 and planning for 28
actions.

The plan was updated only as far:
as the mitigation sections,
adaptation is not extensively
addressed.

PL3

Civil Defence Municipal Plans -
Municipalities of San Benedetto del
Tronto, Grottammare, Cupra
Marittima, Monteprandone

Cupra Marittima: Cupra M.: 2013, G

civil protection

Civil defence municipal Plans are official
documents that establish all the
i for local

to follow in case of calamity or natural
disaster. they includes a cognitive part —
describing what types/degree of risk and
where — and an operative part, dealing
with concrete actions and competences.
These plans generally do not deal
directly with climate change adaptation
measures but apply to any disaster. San
Benedetto, thanks to the Life Primes
project, updated its plan in 2019
developing a bottom-up approach to risk
adaptation.

most useful info: it confirmed the
high perception of flood risk among
citizens

PL4

PLS

Sentina Regional Natural Reserve
Management Plan

Water services management plan

06/05/2014 (Approval)

2008

natural reserve

It deals with the protection of a small but
important natural reserve called Sentina
located at the north of the Tronto river
mouth. Its coastal wetland represent an
important relict habitat threatened by

i erosion and of river

water management

Plan are
organized into 4 sections - water,
biodiversity, environment, cultural goods
-and related macro-objectives, many
measures can be labelled “adaptive”.

itis a "very sector plan” defining the
baseline and the improvements the
water service managing body committed
to carry on during its mandate, the main
report provides a detailed description of
the current state of existing
infrastructures (distribution and
depuration), including critical issues and
planned interventions.

most useful info: details about the
el

available

shor

municipality

European Regional

Development Fund

www.italy-croatia.eu/jointsecap
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PL6

Land Reclamation Plan

October 2018

water management/agricolture

It deals mainly with the management of
the regional ifrigation network. It clearly
identifies climate change as a relevant
threaten for the farming sector and
affirms the need to implement an
effective water saving strategy.

PL7

FE1

Tesino River contract

Marche Region ERDF ROP 2014~
2020

Marche Region Rural Development
Programme 2014-2020

28/03/2019 (Manifesto
Subscription)

12/02/2015, last update 12/02/2019

28/07/2015, last update 06/05/2019

Itis a voluntary tool - currently under
elaboration - for strategic and
negotiated planning pursuing the

P ion, the correct

water resources and the enhancement
of territories along the Tesino River

river

structural funds/regional
development

amounts to 80,8 M€ (13,8%).

together with the safeguard from the

hydraulic risk, contributing to local
Itinvolves the ici

of Grottammare as lead partner, 9

municipalities and 25 public and private

stakeholders.

The Marche Region ERDF ROP 2014-
20, as modified after the 2016-17
seismic events, has a total budget of
585 ME split over 8 priority axis, among
which Axis 5 Adaptation to climate
change, risk prevention and risks
management. The overall budget on TO
5 "Promoting climate change adaptation,
risk prevention and management”

The Marche Region RDP 2013-20 has a
total budget of around 538 M€ split over
20 measures, dedicated to 6 priories

and 3 crossing objectives: environment,
climate change and innovation.

development

O for actions can
be found mostly under Measure 5
Restoration of crop potential damaged
by natural disasters and introduction of

pr . and p y
certain conditions under M.4 Investment,
M.8 Forestry, M. 16 Cooperation.

A clear list of funded measures is
not easily accessible at a level
useful for a
municipal/submunicipal analisys.
The available resources for 2013~
2020 were almost completely
spent. The structural funds
programming for the period 2021-
2028 is delayed, so that the
future framework is uncertain

FN1

Regional

National Plan for the Mitigation of Hy

20/02/2019 (Approval)

hydrological risk management

the District plans.

Huge national fund gathering all the
resources available for interventions
defined by existing planning tool such as

A clear list of intervention seems
to be not publicly available

Y_Lgellb

FL1

EMFF 2014/2020 PO — Priority 4

18/11/2015

structural funds/local development

This is the Priority of the EU structural
fund dedicated to Maritime and Fishery
that finance the implementation of the
ab FLAG (PL1).

European Regional Development Fund

www.italy-croatia.eu/jointsecap
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This is the project that led San

PrE1 IEE Project City SEC 2011-2013 sustainable energy planning Benedetto del Tronto to the elaboration
of its first SEAP in 2013.

This project - currently on-going - aim at

0112/2018 - 3110512021 (Project developing 4 “Wetland contract, an

duration)

Some synergies could be found on

PrE2 Interreg ITA-CRO Crew |adaptation actions in the next future

coastal g tool
inspired to the model of River Contracts,
covering the Sentina area.

This project aimed at "upgrading
sustainable energy communities in most useful info: Climate report
mayor adapt initiative by planning including actual trends and

climate change adaptation strategies” projections at regional level, an
was coordinated by the Marche Region insight on the vulnerability of the
Development Agency (SVIM) and tourist sector for the Marche
allowed the development of adaptation coastal municipalities (Finocchiaro,
strategies and plans for 17 partner Giordano. 2018).

municipalities (12 in the Marche Region) Further suggestion about

and the integration of existing SEAPs adaptation actions could be found
with specific actions for climate in the next future

adaptation.

01/09/2015 - 31/12/2018 (Project

PrE3 Life SECADAPT 3
duration)

climate adaptation

The project aimed at building resilient

ities through their proacti
participation in the operations of early
warning and flood risk prevention
measures. It produced awareness Some synergies could be found on
raising materials and tools to support adaptation actions in the next future
civic engagement in climate protection
issues. San Benedetto was involved as
pilot area and produced an update of the
Emergency plan.

This is the capacity building project that
01/02/2016 - 31/12/2019 (Project capacity buiding in the field of ' supported the update of the San
duration) sustainable energy planning benedetto del Tronto’s SEAP in line with
the 2030 goals.

01/10/2015 - 31/12/2018 (Project

PrE4 Life Primes civil protection

PrES Empowering (H2020) Adaptation issued not addressed

|Regional

Local

This webgis portal provides indicators
for all Italian municipalities about the
exposure o the risks associated with : tat.iit i
30/06/2018 (last update) open data about risks earthquakes, volcanic eruptions, &

landslides and floods, through the rischi

integration of data from various
institutional sources.

Risks map for Italian Municipalities
(webgis)

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP 2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Identification of impacts from sources that address climate change (M1_1)

Climate related Impacts PN1 PN2 PN3 PN4 PR1 PR2 PR3 PR4 PR5 PL1 PL2 PL3 PL4 PL5 PL6 PL7 FE1 FE2 FL1 PrEl PrE2 PrE3 PrE4 PrE5 SN1

Impacts on ecosystems (water, soil, air quality, biodiversity, ...)

Increase in coastal erosion X X X X X X X

Landslide X X X X X X X X
Soil Depletion X X X

Loss of coastal wetland habitats and species | X X X X X X X X

Impacts on ecosystems services (provision of food and water)

Decrease in water availability (quantity) X X X X X X X X

Decrese in water quality (inclusing saline

intrusion) X X X X X X X X X X X
Increased fires X X

Impacts on natural resources (agriculture, fishery, forestry)

Decrease in agricoltural production X X X X X X

Impacts on natural processing (industry and services)

Impacts on economic activities X X X X X X X X X X X X X X

Source:

1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger, Mareike
Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability Sourcebook: Concept
and guidelines for standardised vulnerability assessments. Bonn and Eschborn: Deutsche
Gesellschaft fur Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-sourcebook/
with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Impacts on the social and cultural sphere (individual, societal groups)

Damages to people and settlements by river
qaaaes fo peop 4 X X | x| x X x | x | x X X X | X
Damage to people and settlements by urban X X M X M X M M M M
flood
Energy insecurity X X

. X
of the urban heat island

Please note that the compilation of the table is indicative, for sample purposes only

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Vulnerability assessment implementation plan
Conditions and resources for implementation (Module 1; Step 4)
Financial Human Technical Available time

25% of total working

Own resources available 15.000 EUR external + 10.500 EUR staff 2 Laptop + Internet Faie

Potential conflicts

Tasks Functions S time ol Intarect

Partner (SAN BENEDETTO DEL TRONTO)

Common Risk and Vulnerability Assessment
methodology implementation activities; gathering
data for sub-activity D.3.2.1. (Context analysis -
existing policies, plans and measures on local, Coordinator Expert knowledge, |25% of total working
regional and EU level) and implementation and staff hours
coordination of sub-activity D.3.2.2. (Assessment
of risks and vulnerabilities to climate change of
selected target area) for all project partners.

Internal 1 (Mr Sergio Trevisani) None

Human

Common Risk and Vulnerability Assessment
methodology implementation activities; gathering
data for sub-activity D.3.2.1. (Context analysis -
existing policies, plans and measures on local,
Intemal 2 (Mr:Antonlo Prado) regional and EU level) and implementation and
coordination of sub-activity D.3.2.2. (Assessment
of risks and vulnerabilities to climate change of
selected target area) for all project partners.

Expert knowledge, 25% of total working

staff hours None

Expert

External contractor (CRAS srl)

Gathering data from stakeholders and other
external sources, Risk and Vulnerability Extaral cantractsr Expert knowledge,
Assessment elaboration process, maps and report staff
completion for the target area ( 4 municipalities)

Expert 1 (Mr Guglielmo Bilanzoni) Not known None

Gathering data from stakeholders and other
external source§. Risk and Vulnerability External contractor Expert knowledge,
Assessment elaboration process, maps and report staff
completion for the target area ( 4 municipalities)

Human Expert 2 (Mrs Maria Pietrobelli) Not known None

Gathering data from stakeholders and other
external sources, Risk and Vulnerability External contractor Expert knowledge,
Assessment elaboration process, maps and report staff
completion for the target area ( 4 municipalities)

Expert 3 (Mrs Rosanna Valerio) Not known None

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Expert 4 (Mrs Federica Benelli)

Expert 5 (Mr Flavio Camerata)

Expert 6 (Mr Alessandro Asprella)

Participants Area Target 1. - City of Cupra Marittima
Mr Lorenzo Picchietti

Participants Area Target 2. - City of Grottammare

Stakeholder

Mrs Liliana Ruffini

Participants Area Target 3. - City of Monteprandone

Mr Giuseppe Morelli

Stakeholder (name)

City of Cupra Marittima

City of Grottammare

City of Monteprandone

European Regional Development Fund

Gathering data from stakeholders and other

external sources, Risk and Vulnerability Expert knowledge,
Assessment elaboration process, maps and report Exiaima) cohiracior staff Notknown
completion for the target area ( 4 municipalities)
Gathering data from stakeholders and other
external sources, Risk and Vulnerability Expert knowledge,
Assessment elaboration process, maps and report EXtamal congctor staff Notiionn
completion for the target area ( 4 municipalities)
Gathering data from stakeholders and other
external sources, Risk and Vulnerability Esterial Gonitractor Expert knowledge, Notkiiowii
Assessment elaboration process, maps and report staff
completion for the target area ( 4 municipalities)
Providing r y data and knc _RVA A":'r'::':a'zge'
implementation cooperation and assistance, Stakeholder documentatior; o Not known
technical meetings participation Kknowledae. staff
Providing necessary data and knowledge, RVA AV:':::I:;;QM
i tation coop 1 and istance, documentatior; and Not known
technical meetings participation knowledae. staff
Providing r v data and knowledge, RVA oo i
impl tation cooperation and assistance, kehold documenlatior; aind Not known
technical meetings participation g
Needs / interests in VA F { Ri time
Strategic document for analyzing and justifying Av::l::l: at'aarget
potential actions regarding cimate'changs Stakeholder | documentation and Not known
mitigation and prevention, stakeholder promotion, Enowledae: sttt
networking with other project participants city bs dbet £
Strategic document for analyzing and justifying szlrlzglzat(aargel
potential actions regarding climate change pre
mitigation and prevention, stakeholder promotion, Stakeholder dfﬁ:ﬁzmet'o:t:f?d Notknown
networking with other project participants city bg dbet !
Strategic document for analyzing and justifying Av::l::l:;'a;gel
potential actions regarding climate change Stakeholder documentatior; and Not known

mitigation and prevention, stakeholder promotion,
networking with other project participants

knowledge, staff,
municipality budget

None

None

None

Work on other
projects, internal
politics interests

Work on other
projects, internal
politics interests

Work on other
projects, internal
politics interests

Potential conflicts
of intarast

Internal politics
interests

Internal politics
interests

Internal politics
interests

www.italy-croatia.eu/jointsecap
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Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet

Indicator:

RISK component:

Description: (position in the
impact chain)

Source of data:

Availability or/and costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

Source:

H1

Name of the indicator
H1 Hazard due to impacts of the concentration of precipitation in few, very intense events

Which RISK component is described by the indicatori?

Hazard

Futher description of the indicator

The indicator expresses the trend of concentration of precipitation in few, very intense events. It takes into
account both the number very heavy precipitation days per year (R20) and the overall annual precipitation in
the most rainy days. It is based on the climate anomalies expected in 2021-2050 respect to 1981-2010
average according to COSMO CLM RCP 4.5 scenario

Who provides data?

Italian Ministry of Environment, National Climate Change Adaptation Plan (2017)

What are the conditions to obtain the data?

open data

In which format are the data available? (e.g. geo- data, shape file)

text

Coverage and scale of the data (e.g. local coverage)

Climate zones and anomaly clusters, all the municipalities of the target area belong to the same climate
zone and cluster ( Macroregion 2 "Pianura Padana, alto versante adriatico e aree costiere dell'ltalia
centromeridionale” - cluster D "piovoso invernale-secco estivo")

Which statistical scale do the data have? (e.g. Metric)
interval scale

In which unit are the data provided?

days/year; mm/year

Which method has been applied for calculation?

Climate projections have been elaborated according to the model RCM COSMO CLM (Rockel and Geyer
2008), configuration arranged for Italy by CMCC (Bucchignani et al. 2016; Zollo et al. 2016) considering the
IPCC scenario RCP 4.5

1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability Sourcebook:

Concept and guidelines for standardised vulnerability assessments. Bonn and Eschborn:
Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GI1Z) GmbH. https://
www.adaptationcommunity.net/vulnerability-assessment/vulnerability-sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Input-indicators needed: Are sub-inidcators needed? Which?

a) R20 - No. of days/year with precipitation>20mm (Expected anomaly 2012-2050 respect to 1981-2010
average according to COSMO CLM RCP 4.5 scenario)

b) R95p - Annual total precipitation when daily precipitation>95th perc (Expected anomaly 2021-2050
respect to 1981-2010 average according to COSMO CLM RCP 4.5 scenario)

Time reference and frequency

For which year(s) are data avaliable?
of measurement:

Average data 1981-2012, expected anomalies 2012-2050

Expected trend without

. Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Increase

cl il il Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed
EEES el CHuBleE: thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)
The 4 municipalities in the target area shows the same climate trends

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as

Rating: zero-point)

Scale from 0 to 1 using the 1981-2012 average data as zero-point and the highest anomaly in the
macroregion as max value

Additional comments

https://www.minambiente.it/sites/default/files/archivio _immagini/adattamenti_climatici/documento_p
nacc_luglio 2017.pdf

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet

Indicator:

RISK component:

Description: (position in the
impact chain)

Source of data:

Availability or/and costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

EXP1

Name of the indicator
Settlements in river flood-prone areas (return period 200 ys)

Which RISK component is described by the indicatori?

Exposure

Futher description of the indicator

The indicator expresses per census section, the number of people, buildings, enterprises exposed to river
flooding risk, and takes into account the presence of particularly sentitive locations such as hospitals,
schools and town Hall

Who provides data?

The indicator combines two main source of data: the River flood risk maps elaborated by the former River
Basin Authorities to be included in the Flood Management Plan approved in 2016, gathered and published
by the Italian Ministry of environment on its Geographic information system (PCN); the 2011 Census Data
concerning Population, Housing and Enterprises elaborated by the Italian Statistical Institute ISTAT.

What are the conditions to obtain the data?

Open data

In which format are the data available? (e.g. geo- data, shape file)

Flood areas as shape file, census data as geo-data (*.shp + *.csv)

Coverage and scale of the data (e.g. local coverage)

National coverage elaborated per census sections

Which statistical scale do the data have? (e.g. Metric)

Flood map = Ordinal scale, Census data = Ratio scale

In which unit are the data provided?

People/buildings/enterprises prone to flood = No./Kmq; Heritage prone to flood = No.per municipality;
Sensitive locations = Yes/No

Source:

1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fir Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-

sourcebook/
with supporting documents:
2)th

e Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Method of calculation:

Input-indicators needed:

Time reference and frequency
of measurement:

Expected trend without
adaptation:

Classes and thresholds:

Rating:

Additional comments

EUROPEAN UNION

Which method has been applied for calculation?

GIS Intersection Census sections and Flood map

Sub indicators values calculated in proportion to the area affected by the hazard perimeter defined by the
River Basin Authority

Arithmetic normalization of the 4 sub indicators

Weighted aggregation of the 4 sub-indicators, weights based on paired comparison

Are sub-inidcators needed? Which?

a) No. of people in flood-prone areas per Kmq;

b) No. of buildings in flood-prone areas per Kmg;
c) No. of enterprises in flood-prone areas per Kmg;

d) No. of heritage elements in flood-prone areas per Kmgq;
e) Presence of sensitive locations such as hospital, schools, town hall.

For which year(s) are data avaliable?

Census update is decennial, last update is 2011; flood maps are updated every 6 years, last update is 2016

Trend of the indicator value without adaptation (e.g. Decrease)

Decrease

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as
zero-point)

scale from 0 to 1 (0= lowest value of the data series, 1= highest value of the data series, series= 634
census sections)

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet EXP2

Indicator: Name of the indicator
Settlements in urban flood-prone area

RISK component: Which RISK component is described by the indicatori?

Exposure

Description: (position in the

. X Futher description of the indicator
impact chain)

The indicator expresses per census sections the number of people, buildings, enterprises exposed to urban
flooding risk, and takes into account the presence of particularly sentitive locations such as hospitals,
schools and town Hall

Source of data: Who provides data?

The indicator combines two main source of data: the Regional Land Cover Map (Il CLC level, update 2007)
produced by the Marche Region at the 1:10.000 scale; the 2011 Census Data concerning Population,
elaborated by the ltalian Statistical Institute ISTAT, it also takes into account the presence of particularly
sentitive locations such as hospitals, schools and town Hall

Availability or/and costs: What are the conditions to obtain the data?
Open data

Type of data: In which format are the data available? (e.g. geo- data, shape file)
shape file

Spatial level: Coverage and scale of the data (e.g. local coverage)

National coverage elaborated per census sections

Statistical scale: Which statistical scale do the data have? (e.g. Metric)

Land cover = Nominal scale, Census Data= Ratio scale

Unit of measurement: In which unit are the data provided?

Land cover = descriptive classes (CLC Il level); Population density= In./kmg; Sensitive locations= Yes/No

Source:

1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fir Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Method of calculation:

Input-indicators needed:

Time reference and frequency
of measurement:

Expected trend without
adaptation:

Classes and thresholds:

Rating:

Additional comments

EUROPEAN UNION

Which method has been applied for calculation?

GIS intersection Census sections and Land Cover
Arithmetic normalization of the 2 sub indicators
Weighted aggregation of the 2 sub-indicators, weights based on paired comparison

Are sub-inidcators needed? Which?

a) Population density
b) Land cover classes
c) Sensitive locations (Hospital, Schools, Town Hall)

For which year(s) are data avaliable?

Population density can be updated annually, the present calculation uses 2011 census data; Land cover
update is 2007

Trend of the indicator value without adaptation (e.g. Decrease)

Decrease

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Land cover codes/Assigned values

11,12=1
13,23=0,25
14,21,22=05

24,31,32,33,51=0

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as
zero-point)

scale from 0 to 1 (0= lowest value of the data series, 1= highest value of the data series, series= 634
census sections)

European Regional Development Fund

www.italy-croatia.eu/jointsecap
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Joint_SECAP

EUROPEAN UNION

PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet

Indicator:

RISK component:

Description: (position in the
impact chain)

Source of data:

Availability or/and costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Source:

EXP3

Name of the indicator
Settlements in coastal flood-prone area

Which RISK component is described by the indicatori?

Exposure

Futher description of the indicator

The indicator expresses per census sections the surface and number of beach facilities exposed to coastal
flooding risk

Who provides data?

The limit of coastal flood area is provided by the Regional Plan for Integrated Coastal Zones Management
approved in 2018, (return period 100 years, corresponding to 2,45 meter above sea level)
The number of beach facilities per census sections was deduced based on google map

What are the conditions to obtain the data?

Open data

In which format are the data available? (e.g. geo- data, shape file)
Coastal flood limit as KLM file (re-elaborated as polygonal shape file)
Coverage and scale of the data (e.g. local coverage)

Regional coverage elaborated per census sections

Which statistical scale do the data have? (e.g. Metric)

Ratio scale

In which unit are the data provided?

CF Prone Area= Percentage of Area; Beach facilities = No.; Density of Employees =no./Kmq

1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fur Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-

sourcebook/
with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap




 weirrey

q Italy - Croatia
b Joint_S ECAP EUROPEAN UNION

Method of calculation: Which method has been applied for calculation?

GIS intersection of Census sections and Coastal flood map
Arithmetic normalization of the 3 sub indicators
Weighted aggregation of the 3 sub-indicators, weights based on paired comparison

Input-indicators needed: Are sub-inidcators needed? Which?

a) Coastal flood area

b) No. of beach facilities

c) Denisty of employees of enterprises in coastal flood prone areas
Time reference and frequency

For which year(s) are data avaliable?
of measurement:

the Coastal flood map requires detailed studies to be updated, no. of Beach facilities can be uploaded every
year according to the number/localization of the state concessions, density of employees can be uploaded
according to the release of statistics about economic activities

Expected trend without

. Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Decrease

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed

Classes and thresholds: thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 (using 200 mm precipitation as

Rating: zero-point)

scale from 0 to 1 (0= lowest value of the data series, 1= highest value of the data series, series= 634
census sections)

Additional comments

http://www.regione.marche.it/Regione-Utile/Paesaggio-Territorio-Urbanistica-Genio-Civile/Difesa-della-
costa#Piano-GIZC-2019

: www.italy-croatia.eu/jointsecap
European Regional Development Fund
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Joint SECAP

EUROPEAN UNION

PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet

Indicator:

RISK component:

Description: (position in the
impact chain)

Source of data:

Availability or/and costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

EXP4

Name of the indicator
Settlements in landslide-prone areas

Which RISK component is described by the indicatori?

Exposure
Futher description of the indicator

The indicator expresses the number of people, buildings, enterprises exposed to landslide risk, and takes
into account the presence of particularly sentitive locations such as hospitals, schools and town Hall

Who provides data?

The indicator combines two main source of data: the Landslide risk maps elaborated by the former River
Basin Authorities approved in 2016, gathered and published by the Italian Ministry of environment on its
Geographic information system (PCN); the 2011 Census Data concerning Population, Housing and
Enterprises elaborated by the Italian Statistical Institute ISTAT.

What are the conditions to obtain the data?

Open data

In which format are the data available? (e.g. geo- data, shape file)
Landslide areas as shape file, census data as geo-data (*.shp + *.csv)
Coverage and scale of the data (e.g. local coverage)

National coverage elaborated per census sections

Which statistical scale do the data have? (e.g. Metric)

Landslide map = Ordinal scale, Census data = ratio scale

In which unit are the data provided?

People/buildings/enterprises prone to landslide = No./Kmq; Heritage prone to landslide = No.per
municipality; Sensitive locations = Yes/No

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fur Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund
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Method of calculation:

Input-indicators needed:

Time reference and frequency
of measurement:

Expected trend without
adaptation:

Classes and thresholds:

Rating:

Additional comments

EUROPEAN UNION

Which method has been applied for calculation?

Intersection Census sections and Landslide map

Sub indicators values calculated in proportion to the area affected by the hazard perimeter defined by the
River Basin Authority

Arithmetic normalization of the 4 sub indicators

Weighted aggregation of the 4 sub-indicators, weights based on paired comparison

Are sub-inidcators needed? Which?

a) No. of people in landslide flood-prone areas

c) No. of enterprises in landslide-prone areas

d) No. of heritage elements in landslide-prone areas

e) Presence of sensitive locations such as hospital, schools, town hall

For which year(s) are data avaliable?

Census update is decennial, landslide maps are updated upon request of the Local Administrations

Trend of the indicator value without adaptation (e.g. Decrease)

Decrease

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed
thresholds. More than 200mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 (using 200 mm precipitation as
zero-point)

scale from 0 to 1 (0= lowest value of the data series, 1= highest value of the data series, series= 634
census sections)

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet V1
Indicator: Name of the indicator

OST - Number and kind of obstacles to river flows

RISK component: Which RISK component is described by the indicatori?

VULNERABILITY

Description: (position in the

. X Futher description of the indicator
impact chain)

The indicator expresses morphology shortcomings such as canalizations, riverbed restrictions and ostacles
to river flows thatmay cause/aggravate the consequences of river flooding. The relevance of such obstacles
is highlighted by the Flood Management in all the basins of the target area.

Source of data: Who provides data?
Self-mapping based on photo interpretation of google satellite images

Availability or/and costs: What are the conditions to obtain the data?
self elaboration

Type of data: In which format are the data available? (e.g. geo- data, shape file)
shape file (points)

Spatial level: Coverage and scale of the data (e.g. local coverage)

Local coverage, elaborated per census sections

Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Ordinal scale
Unit of measurement: In which unit are the data provided?

No. Of obstacles/description

Method of calculation: Which method has been applied for calculation?

Weighted aggregation of the number of obstacles distinguished by their potential relevance according to the
characteristics of the water course (main/secundary) and the overpassing element (highway, railway, main/secundary
roads, buried waterways)

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fir Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Joint_SECAP

Input-indicators needed:

Time reference and frequency
of measurement:

Expected trend without
adaptation:

Classes and thresholds:

Rating:

Additional comments

U Interreg

EUROPEAN UNION

Are sub-inidcators needed? Which?

no

For which year(s) are data avaliable?

2019

Trend of the indicator value without adaptation (e.g. Decrease)

No variation/Increase

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 200mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as
zero-point)

scale from 0 to 1 (0= absence, 1= highest value of the data series, series= 634 census sections)

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet V2

Indicator: Name of the indicator
IMP - Imperviousness index

RISK component: Which RISK component is described by the indicatori?

VULNERABILITY

Description: (position in the

. X Futher description of the indicator
impact chain)

The indicator expresses the level of soil sealing, intended as a physical attributes of the environment that
may cause/aggravate the consequences of river/urban flooding, reducing the infiltration and the runoff time

Source of data: Who provides data?

EEA COPERNICUS REPOSITORY

Availability or/and costs: What are the conditions to obtain the data?
open data
Type of data: In which format are the data available? (e.g. geo- data, shape file)

raster (*.tfw)

Spatial level: Coverage and scale of the data (e.g. local coverage)

EU coverage, resolution used: 100mt x 100mt, elaborated per census sections

Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Ratio scale
Unit of measurement: In which unit are the data provided?

percentage of sealed surface

Method of calculation: Which method has been applied for calculation?

Zonal statistic (average value)

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fir Internationale Zusammenarbeit (GIZ) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Input-indicators needed: Are sub-inidcators needed? Which?

no

Uz e e Sl ey For which year(s) are data avaliable?
of measurement:
2012

Expected trend without

) Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Increase

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed

Classes and thresholds: thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as

Rating: zero-point)

scale from 0 to 1 (0= lowest value of the data series, 1= highest value of the data series, series= 634
census sections)

Additional comments

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Joint_SECAP

EUROPEAN UNION

PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet

Indicator:

RISK component:

Description: (position in the
impact chain)

Source of data:

Availability or/and costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

V3

Name of the indicator
CSI - Critical issues of the water service

Which RISK component is described by the indicatori?

VULNERABILITY

Futher description of the indicator

The indicator represents the shortcomings of the water service networks that can aggravate the
consequences of river/urban flooding by assigning to each municipality a "score" basing on the critical
issues detected in the municipalities by the Water Services Management Plan on certain topics

Who provides data?
self elaboration basing on information contained in the Water Services management plan

What are the conditions to obtain the data?

self elaboration

In which format are the data available? (e.g. geo- data, shape file)
geo-data (shp file + *.csv format)

Coverage and scale of the data (e.g. local coverage)

Local coverage, elaborated per municipality

Which statistical scale do the data have? (e.g. Metric)

Interval scale

In which unit are the data provided?

No.of critical issue observed/description

Which method has been applied for calculation?

Weighted aggregation per topic, MIN-MAX normalization

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschatft fir Internationale Zusammenarbeit (GIZ) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Input-indicators needed: Are sub-inidcators needed? Which?

Presence/absence of critical issues regarding: 1) water depuration, 2) overall maintenance/functioning, 3)
urban drainage

Time reference and frequency For which year(s) are data avaliable?
of measurement:
2008

Expected trend without

- Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Increase

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed

Classes and thresholds: thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as

R zero-point)

scale from 0 to 1 (0= lowest value of the data series, 1= highest value of the data series, series= 4
municipalities)

Additional comments

http://www.ato5marche.it/ AREA%20CELESTE/AvvVisi%?20-%20Bandi%20-
%20News/AVVIS1%20pdf/Pian0%20di%20Ambito/B.1%20-%20Relazione%20Generale.pdf

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet

Indicator:

RISK component:

Description: (position in the

impact chain)

Source of data:

Availability or/and costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

\Z

Name of the indicator
SPF - Number of Railway underpasses

Which RISK component is described by the indicatori?

VULNERABILITY

Futher description of the indicator

The indicator represents a physiscal attribute that can aggravate the consequence of river/urban flooding.
Given the position of railway respect to the urban settlement (parallel and next to the shoreline) the flooding
of underpasses is frequent and well documented and represents a sensitivity factor both in terms of people's
safety and accessibility

Who provides data?
self mapping of road and pedestrian railway underpasses

What are the conditions to obtain the data?

self elaboration

In which format are the data available? (e.g. geo- data, shape file)
shape file (points)

Coverage and scale of the data (e.g. local coverage)
Local coverage, elaborated per municipality
Which statistical scale do the data have? (e.g. Metric)
Interval scale

In which unit are the data provided?

No. of underpasses

Which method has been applied for calculation?

MIN-MAX normalization

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fir Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Joint_SECAP

Input-indicators needed:

Time reference and frequency
of measurement:

Expected trend without
adaptation:

Classes and thresholds:

Rating:

Additional comments

EUROPEAN UNION

Are sub-inidcators needed? Which?

no

For which year(s) are data avaliable?

2019

Trend of the indicator value without adaptation (e.g. Decrease)

no variation

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 to Ommm; O to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as
zero-point)

scale from 0 to 1 (0= asbence, 1= highest value of the data series, series= 634 census sections)

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Joint_SECAP

EUROPEAN UNION

PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet

Indicator:

RISK component:

Description: (position in the
impact chain)

Source of data:

Availability or/and costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

V5

Name of the indicator
ERO - Coastal Erosion

Which RISK component is described by the indicatori?

VULNERABILITY

Futher description of the indicator

The indicator highlights the coast line evolution trend, condidered that coastal flood can aggravate the
erosion and cause additional damages in case of retreating coast.

Who provides data?

Self elaboration basing on the information contained in the Regional Integrated Coastal Zones Management
Plan approved in 2018

What are the conditions to obtain the data?
open data

In which format are the data available? (e.g. geo- data, shape file)

Coast evolution information available as KLM file, self elaboration per census sections as geo-data (shp file
+ *.csv format)

Coverage and scale of the data (e.g. local coverage)

Regional coverage, information available per transects 150 mt long, elaborated per census section

Which statistical scale do the data have? (e.g. Metric)

Interval scale

In which unit are the data provided?

descriptive classes: relevant advance (>10mt), advance (<10mt), retreat (<10mt), relevant retreat (>10mt);
transeccts corresponding to the port are considered as stable

Which method has been applied for calculation?

Average shoreline change rate of transects within the single coast census section, MIN-MAX normalization

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fir Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Input-indicators needed: Are sub-inidcators needed? Which?

no

Time reference and frequency

For which year(s) are data avaliable?
of measurement:

2015

Expected trend without

- Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Increase

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed

Classes and thresholds: thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

relevant advance (>10mt), advance (<10mt), retreat (<10mt), relevant retreat (>10mt)
transeccts corresponding to the port are considered as stable

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as

Rating: zero-point)

scale from 0 to 1 (O=relevant advance/no variation, 1= relevant retreat)
Additional comments

http://www.regione.marche.it/Regione-Utile/Paesaggio-Territorio-Urbanistica-Genio-Civile/Difesa-
della-costa#Piano-GIZC-2019

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet V6

Indicator: Name of the indicator
V-S - Social vulnerability

RISK component: Which RISK component is described by the indicatori?

VULNERABILITY

Description: (position in the

. X Futher description of the indicator
impact chain)

The indicator summarizes some socioeconomic attributes determinating the difficulty to react to the
emergency and can aggravate the consequence of any extreme event.

Source of data: Who provides data?

Self elaboration basing on the 2011 Census Data concerning Population and Housing elaborated by the
Italian Statistical Institute ISTAT.

Availability or/and costs: What are the conditions to obtain the data?
open data
Type of data: In which format are the data available? (e.g. geo- data, shape file)

geo-data (shp file + *.csv format)
Spatial level: Coverage and scale of the data (e.g. local coverage)

National coverage, elaborated per census section

Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Ratio scale

Unit of measurement: In which unit are the data provided?
percentage

Method of calculation: Which method has been applied for calculation?

Weighted aggregation of nomalized values of sub-indicators, MIN-MAX normalization

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fir Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Input-indicators needed: Are sub-inidcators needed? Which?

a) % of people over 74 years old

b) % of people below 5 years old

¢) % of single member families

d) % of numerous families (>5 members)
e) % of people with lower education

f) % of unemployed workforce

Time reference and frequency

For which year(s) are data avaliable?
of measurement:

2011

Expected trend without

i Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

no variation

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed

Classes and thresholds: thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as

Rating: zero-point)

scale from 0 to 1 (0= lowest value of the data series, 1= highest value of the data series, series= 634
census sections)

Additional comments

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet V7

Indicator: Name of the indicator
V-E - Residential buildings' vulnerability

RISK component: Which RISK component is described by the indicatori?

VULNERABILITY

Description: (position in the

. X Futher description of the indicator
impact chain)

The indicator identifies the share of residential buildings in poor and very poor conditions, considered as a
sensitivity factor aggravating potential damages on buildings related to any extreme event.

Source of data: Who provides data?

2011 Census Data concerning Population and Housing elaborated by the Italian Statistical Institute ISTAT

Availability or/and costs: What are the conditions to obtain the data?
open data
Type of data: In which format are the data available? (e.g. geo- data, shape file)

geo-data (shp file + *.csv format)

Spatial level: Coverage and scale of the data (e.g. local coverage)

National coverage, elaborated per census section

Statistical scale: Which statistical scale do the data have? (e.g. Metric)

Ratio scale

Unit of measurement: In which unit are the data provided?

Percentage

Method of calculation: Which method has been applied for calculation?

none

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fiir Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Input-indicators needed: Are sub-inidcators needed? Which?

no

e s Sl EEnEy For which year(s) are data avaliable?
of measurement:
2011

Expected trend without

X Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Increase

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed

Classes and thresholds: thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as

Rating; zero-point)

scale from 0 to 1 (0= lowest value of the data series, 1= highest value of the data series, series= 634
census sections)

Additional comments

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet

Indicator:

RISK component:

Description: (position in the
impact chain)

Source of data:

Availability or/and costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

European Regional Development Fund

V8

Name of the indicator
DTB

Which RISK component is described by the indicatori?

VULNERABILITY

Futher description of the indicator

The indicator expresses to what extent the tourist sector depends on summer flows. Seaside tourist
locations - highly depending on summer flows - can be considered more vulnerable to potential damages
due to coastal flooding because they rely on the beach as a strategical asset

Who provides data?

2015 Data concerning tourist flows per months elaborated by the Marche Region Tourism Observatory

What are the conditions to obtain the data?

open data

In which format are the data available? (e.g. geo- data, shape file)

geo-data (shp file + *.csv format)

Coverage and scale of the data (e.g. local coverage)

Regional coverage, elaborated per municipality

Which statistical scale do the data have? (e.g. Metric)

Ratio scale

In which unit are the data provided?

Percentage

Which method has been applied for calculation?

MIN-MAX normalization

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fir Internationale Zusammenarbeit (GIZ) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

www.italy-croatia.eu/jointsecap
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Input-indicators needed: Are sub-inidcators needed? Which?

no

Imelreferenceiand frequency For which year(s) are data avaliable?
of measurement:
2015

Expected trend without

i Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Decrease

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed

Classes and thresholds: thresholds. More than 200mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as

Rating: zero-point)

scale from 0 to 1 (0= lowest value of the data series, 1= highest value of the data series, series= 4
municipalities)

Additional comments

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet CAl

Indicator: Name of the indicator
PPC - Update level of the Civil Protection Plan

RISK component: Which RISK component is described by the indicatori?

VULNERABILITY

Description: (position in the

. X Futher description of the indicator
impact chain)

The indicator approximates the level of expertise of the local civil protection structures, considered as a
factor affecting the capacity to respond to the emergency

Source of data: Who provides data?
self elaboration

Availability or/and costs: What are the conditions to obtain the data?
self elaboration
Type of data: In which format are the data available? (e.g. geo- data, shape file)
geo-data (shp file + *.csv format)
Spatial level: Coverage and scale of the data (e.g. local coverage)
Local coverage, elaborated per Municipality
Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Ordinal scale
Unit of measurement: In which unit are the data provided?
year

Method of calculation: Which method has been applied for calculation?

no

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fir Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Input-indicators needed: Are sub-inidcators needed? Which?

no

Time reference and frequency

For which year(s) are data avaliable?
of measurement:

2020

Expected trend without

. Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Increase

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed

Classes and thresholds: thresholds. More than 200mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as

Rating: zero-point)

scale from 0 to 1 (O = most updated plan, 1 = oldest plan)

Additional comments

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet CA2

Indicator: Name of the indicator
RL- Income Level

RISK component: Which RISK component is described by the indicatori?

VULNERABILITY

Description: (position in the

. X Futher description of the indicator
impact chain)

The indicator represents the gross per capita income considered as a factor affecting the capacity of
inhabitants to recover after the consequences of any extreme events.

Source of data: Who provides data?

ISTAT, statistical collection of municipal data "A Misura di Comune"

Availability or/and costs: What are the conditions to obtain the data?
open data
Type of data: In which format are the data available? (e.g. geo- data, shape file)

geo-data (shp file + *.csv format)

Spatial level: Coverage and scale of the data (e.g. local coverage)

National coverage, elaborated per Municipality

Statistical scale: Which statistical scale do the data have? (e.g. Metric)

Ratio scale

Unit of measurement: In which unit are the data provided?

€lyear

Method of calculation: Which method has been applied for calculation?

no

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fur Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Input-indicators needed: Are sub-inidcators needed? Which?

no

Time reference and frequency

For which year(s) are data avaliable?
of measurement:

2015

Expected trend without

- Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

decrease

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed

Classes and thresholds: thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as

RN zero-point)

scale from 0 to 1 (0= lowest value of the data series, 1= highest value of the data series, series=
municipalities of the Marche Region)

Additional comments

http://amisuradicomune.istat.it/aMisuraDiComune/

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet

Indicator:

RISK component:

Description: (position in the
impact chain)

Source of data:

Availability or/and costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

CA3

Name of the indicator
HOS - Accessibility to health care structures

Which RISK component is described by the indicatori?

VULNERABILITY

Futher description of the indicator

The indicator represents the availability of an hospital with emergency unit within the municipal territory,
considered as a factor affecting the capacity to organize the first aid in case of any kind of emergency,
including climate change related ones.

Who provides data?
self elaboration

What are the conditions to obtain the data?
self elaboration
In which format are the data available? (e.g. geo- data, shape file)
shp file (point)
Coverage and scale of the data (e.g. local coverage)
Local coverage, elaborated per Municipality
Which statistical scale do the data have? (e.g. Metric)
Nominal /Binary
In which unit are the data provided?
Yes/No

Which method has been applied for calculation?

no

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fir Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Input-indicators needed:

Time reference and frequency
of measurement:

Expected trend without
adaptation:

Classes and thresholds:

Rating:

Additional comments

EUROPEAN UNION

Are sub-inidcators needed? Which?

no

For which year(s) are data avaliable?

2020

Trend of the indicator value without adaptation (e.g. Decrease)

no variation

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 to Ommm; O to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as
zero-point)

scale from 0 to 1 (0= presence, 1= absence)

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet CA4
Indicator: Name of the indicator

FIN - Avilability of public fundings

RISK component: Which RISK component is described by the indicatori?

VULNERABILITY

Description: (position in the

. X Futher description of the indicator
impact chain)

The indicator aims at representing the capacity of the municipality to access public resources to finance

hydrological risk mitigation. It reflects qualitative information collected during the analysis of planning tools
and funding resources.

Source of data: Who provides data?
self elaboration, basing on information provided by planning tools

Availability or/and costs: What are the conditions to obtain the data?

self elaboration

Type of data: In which format are the data available? (e.g. geo- data, shape file)
text
Spatial level: Coverage and scale of the data (e.g. local coverage)

Local coverage, elaborated per Municipality

Statistical scale: Which statistical scale do the data have? (e.g. Metric)

Ordinal scale

Unit of measurement: In which unit are the data provided?

WS Investment = €/per capita; FMP measures = No.; Affiliations to networks= No.

Method of calculation: Which method has been applied for calculation?

weighted aggregation of sub indicators, MIN-MAX normalization

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fur Internationale Zusammenarbeit (GI1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Input-indicators needed: Are sub-inidcators needed? Which?

a) Per capita investment indicated by Water Services planning tool
b) No. of measures identified by Flood Management Plan
c) Affliliations to networks supporting fund raising, including those connected with FEASR

Time reference and frequency For which year(s) are data avaliable?
of measurement:
2020

Expected trend without

. Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Increase

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed

Classes and thresholds: thresholds. More than 200mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 (using 200 mm precipitation as

REITEE zero-point)

scale from 0 to 1 (0= lowest value of the data series, 1= highest value of the data series, series= 4
municipalities)

Additional comments

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet CA5

Indicator: Name of the indicator
ODC - Presence of breakwaters

RISK component: Which RISK component is described by the indicatori?
VULNERABILITY

Description: (position in the

. X Futher description of the indicator
impact chain)

The indicator expresses the share of shoreline segments protected by existing breakwaters. Breakwaters

are essential to reduce the consequences of coastal flooding and erosion. The southern portion of the
Marche shoreline is already protected with some limited exceptions.

Source of data: Who provides data?
self elaboration, basing on information provided by planning tools

Availability or/and costs: What are the conditions to obtain the data?
self elaboration on information from ICZM Regional Plan

Type of data: In which format are the data available? (e.g. geo- data, shape file)

Information about existing breakwaters available as KLM file, self elaboration per (coastal) census sections
as geo-data (shp file + *.csv format)

Spatial level: Coverage and scale of the data (e.g. local coverage)

Local coverage, elaborated per (coastal) census section

Statistical scale: Which statistical scale do the data have? (e.g. Metric)
Ratio scale

Unit of measurement: In which unit are the data provided?
Percentage

Method of calculation: Which method has been applied for calculation?

Alignment between shoreline segments and coastal census sections

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fir Internationale Zusammenarbeit (GIZ) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Input-indicators needed:

Time reference and frequency
of measurement:

Expected trend without
adaptation:

Classes and thresholds:

Rating:

Additional comments

q Italy - Croatia

EUROPEAN UNION

Are sub-inidcators needed? Which?

no

For which year(s) are data avaliable?

2020

Trend of the indicator value without adaptation (e.g. Decrease)

Increase

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed
thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as
zero-point)

scale from 0 to 1 (0= 0%, 1= 100% of shoreline segments protected)

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP2 Name S.BENEDETTO DEL TRONTO Area TARGET: 4 Municipalities

Indicator and data factsheet

Number of factsheet

Indicator:

RISK component:

Description: (position in the
impact chain)

Source of data:

Availability or/and costs:

Type of data:

Spatial level:

Statistical scale:

Unit of measurement:

Method of calculation:

CA6

Name of the indicator
FGC - Avilability of public fundings for structural measures of coastal management

Which RISK component is described by the indicatori?

VULNERABILITY

Futher description of the indicator

The indicator aims at representing the capacity of the municipality to access public resources to finance
structural measure for shoreline protection. It reflects qualitative information collected during the analysis of
Regional ICZM plan

Who provides data?

self elaboration, basing on information provided by planning tools

What are the conditions to obtain the data?
self elaboration on information from ICZM Regional Plan

In which format are the data available? (e.g. geo- data, shape file)

Information about planned structural measure for shoreline protection available as KLM file, self elaboration
per municipality as geo-data (shp file + *.csv format)

Coverage and scale of the data (e.g. local coverage)
Regional coverage, elaborated per municipality
Which statistical scale do the data have? (e.g. Metric)
Interval scale
In which unit are the data provided?

No. retreating shoreline segments interested by structural measures = %; Planned investments = M€
Which method has been applied for calculation?

Arithmetic average of normalized sub-indicators values

Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger,
Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn
and Eschborn: Deutsche Gesellschaft fur Internationale Zusammenarbeit (G1Z) GmbH.
https://www.adaptationcommunity.net/vulnerability-assessment/vulnerability-
sourcebook/

with supporting documents:

2)The Vulnerability Sourcebook Annex

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Input-indicators needed: Are sub-inidcators needed? Which?

a) no. of shoreline segments interested by structural measures/no. Retreating shoreline segments
b) planned investments per municipality according to ICZM Regional Plan

Time reference and frequency For which year(s) are data avaliable?
of measurement:
2020

Expected trend without

i Trend of the indicator value without adaptation (e.g. Decrease)
adaptation:

Increase

Which classes or thresholds are proposed or determined? Is this a common use classification? (e.g. proposed

Classes and thresholds: thresholds. More than 100mm, 100 to Ommm; 0 to -100mm; less than - 100mm)

Which sale or classes should be used for the assessment? (e.g. Scale from 0 to 1 ( using 200 mm precipitation as
zero-point)

scale from 0 to 1 (0= no retreating segments interested by structural measures/no funding available; 1=
100% of retreating shoreline segments interested by structural measures/max investments per municipality
over the regional series)

Rating:

Additional comments

https://www.regione.marche.it/Portals/0/Paesaggio_Territorio_Urbanistica/Difesa_Costa/AggPianoG
1ZC/2_PIANO GIZC 2018 PARTI A B C D.pdf

European Regional Development Fund www.italy-croatia.eu/jointsecap
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PP 2 S.BENEDETTO DEL TRONTO _Area TAR
Impact chain 3 - RISK OF DAMAGE TO TOURIST STRUCTURES FROM CONSEQUENCES OF COASTAL FLOODING

Assessment scale Observed value Normalised value Weighting factor Composite Indicator
for each indicator

Lowest value Highest value San Benedetto del San Benedetto del San Benedetto del

I CupraM Grottammare | Monteprandone Tronto CupraM. Grottammare | Monteprandone Tronto CupraM Grottammare | Monteprandone Tronto

R20 - No. of days/year with
precipitation>20mm (Expected anomaly
2021-2050 respect to 1981-2010
Concentration of precipitation in ~ average according to COSMO CLM
Hla few, very intense events RCP 4.5 scenario) 4,000 5,000 5 5 5 5 1,000 1,000 1,000 1,000 0,500
H 1,000 1,000 1,000 1,000
R95p - Annual total precipitation when
daily precipitation>95th perc (Expected
anomaly 2021-2050 respect to 1981-
2010 average according to COSMO
H1b CLM RCP 4.5 scenario) 20,000 31,000 31 31 31 31 1,000 1,000 1,000 1,000 0,500
__—_______

% of surface interested by coastal

Description of factor Indicator

SUP-AC flooding (return period 100 ys) 0,000 9,020 124 183 0 9,02 0137 0,203 0,000 1,000 0,480
Settlement prone to coastal
EXRS ST-AC flooding (return period 100 ys) | O ©f beach faciliies 0,000 117,000 a7 43 0 117 0,402 0,368 0,000 1,000 0,480 @z g2 0y @eED
ADD-AC Employees in sea-flood prone areasfkmq 0,000 11397581 64,026 199,555 0 140,79 0,006 0,018 0,000 0,012 0,040
ERO Low sandy coast prone to erosion | Shoreline change rate 0,000 1,000 0,510 0,25 0,00 0,440 0,510 0,440 0,000 0,440 0,563
ote Rel ¢ seaside Incidence of summer tourist flows over
elevance of seaside tourism the year 0,000 1,000 0,92 0,76 0,69, 0,86 0,920 0,760 0,690 0,860 0,188
VULN 3 ope Presence of breakwaters % of protected shoreline segments 1,000 0,000 1,00 0.86 0,00 0,66 0,000 0,136 0,000 0343 0,125 0516 0450 0,163 0512
RL ncome fevel Average per-capita income 18174,000 9396,000 1312033 1346954 11327,04 1394255 0576 0536 0,780 0482 0043
’ 9% of retreating shoreline segments
Feca A;i:z:’n""y to funding for coastal -+ req by structural measures 1,000 0,000 0,00 050 0,00 077 0,000 0,500 0,000 0,231 0041
FGCb P Planned investments (M€) 42,550 0,000 9.28 0,00 0,00 1085 0,782 0,000 0,000 0,745 0,041

M6.2 AGGREGATION OF INDICATORS

M7. RISK SCORE - COASTAL FLOODING
Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger, Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The
Vulnerability Sourcebook: Concept and guidelines for standardised vulnerability assessments. Bonn and Eschborn: Deutsche Gesellschaft fiir
i (GIZ) GmbH. https:/ i il
with i Risk tothe il andthe guidebook Composit indicator (TOTAL)
Climate Risk for b daptation www. i ity.net > wp- > uploads » 2018/06 > Weighting factors
CupraM. Grottammare Monteprandone | San Benedetto

Areatarget or sub Area target -RISK SCORE

CupraM Grottammare  Monteprandone  San Benedetto

1,000 1,000 1,000 1,000 0,250

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Description of factor

Concentration of precipitation in

EUROPEAN UNION

R20 - No. of dayslyear with
precipitation>20mm (Expected anomaly
2021-2050 respect to 1981-2010
average according to COSMO CLM

Assessment scale

estvalu Highest valu

Cupra

M

Observed value

Grottammare

Monteprandone

Normalised value Weighting factor for

each indicator

Composite Indicator

San Benedetto del
Tronto

San Benedetto del
Tronto

i Cupra M. Grottammare Monteprandone Cupra M. Grottammare Monteprandone
del Tronto

Hia few, very intense events RCP 4.5 scenario) 4,000 5,000 5 5 5 5 1,000 1,000 1,000 1,000 0,500
H 1,000 1,000 1,000 1,000
R95p - Annual total precipitation when
dally precipitation>95th perc (Expected
‘anomaly 2021-2050 respect to 1981-
2010 average according to COSMO
Hib CLM RCP 4.5 scenario) 20,000 31,000 31 31 1,000 1,000 1,000 1,000 0,500
Exposuwre N I [ R N N R I R R
P-F People in landslide-prone areasikmg 0,000 6073,000 a7 203 156 12 0,008 0033 0026 0,002 0,360
EF Buildings in landslide-prone areas/kmq 0,000 989,000 12 a7 2 3 0012 0048 0,041 0,003 0.230
OLE Enterprises in landslide-prone
H Settlements in landsile-prone  areasikmq 0,000 263,000 5 10 1 1 0019 0038 0042 0,004 0,140
B sor areas (retur period 200ys)  No. of heritage elements in landslide- CXIEL 028 o032 0052
prone areas per Municipality 3,000 61,000 3 61 3 8 0,000 1,000 0,000 0,086 0230
st Presence of sensitve locations such as
hospital, schools, town hall 1,000 26,000 0,080 0.280 0,200 1,000 0,040
V-Sa 9 of people over 74 years old 0,000 1,000 0.13 0.10 0.08 013 0,127 0,105 0,084 0,125 0,094
VSh 9 of people below 5 years old 0,000 0250 0,04 005 0,06 0,04 0,166 0101 0224 0152 0075
Vsc Socil vulnerabilly 9 of single member families 0,000 1,000 012 011 0,08 012 0120 0113 0077 0123 0,094
vsd 9 of numerous families (>5 members) 0,000 0,500 0,02 0,02 0,02 001 0,041 0035 0044 0029 0075
vse 9 of people with lower education 0,000 1,000 0.48 0.46 054 043 0485 0457 0544 0433 0019
Vst 9 of unemployed worklorce 0,000 0,750 0,08 0.10 011 012 0112 0135 0,150 0,155 0019
ve Maintenance level of the building % of residential buildings in poor and
stock very poor conditions 0,000 1,000 0126 0,099 0237 0,101 0126 0,099 0,237 0,101 0,375,
VULN 4 Pre Updats level of the Givl protection pftear of the last upgrads of the PP 0,000 1,000 1,00 1,00 050 0,00 1,000 1,000 0,500 0,000 0,040 0184 0,164 0226 0131
R ncome level Average per-capita income (€IY) 18174,000 9396,000 1312033 1346954 11327,04 13942,55 0576 0536 0,780 0482 0,065
Hos Acoessibilty to health care structure)Presenc of Hospital 1,000 0,000 0,00 0,00 0,00 1,00 0,000 0,000 0,000 0,000 0,075
FNa Per capita investment indicated by Water
Senvices planning tool (KE) 754,592 0,000 74974 754,59 534.23 30078 0,006 0,000 0292 0,601 0023
’ No. of measures identiied by Flood Risk
FIND Acosssibiity o public funding lan 12,000 0,000 7.00 10,00 6.0 12,00 0417 0167 0500 0,000 0023
e Afliations to networks supporting fund
raising 3,000 0,000 3,00 3,00 0,00 3,00 0,000 0,000 0,000 0,000 0023
M6.2 AGGREGATION OF INDICATORS
M7. RISK SCORE - LANDSLIDE
Source:
1) Fritzsche, Kerstin; Stefan Schneiderbauer, Philip Bubeck, Stefan Kienberger, Mareike Buth, Marc Zebisch and Walter Kahlenborn 2014: The Vulnerability
Sourcebook: Concept and guidelines for standardised vulnerabily assessments. Bonn and Eschborn: Dettsche fur (@12
GmbH, Areatarget or sub Area target -RISK SCORE

with supporting documents: Risk supplerent o me Vulnerabilty Sourcebook and the _guidebook

Climate Risk for

net > wp-content > uploads > 2018/06 >
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Composit indicator (TOTAL)

Weighting factors

Grottammare Monteprandone San Benedetto

Grottammare Monteprandone San Benedetto

Hazard

1,000 1,000 1,000 0,250

Exposure

0,269 0,033 0,062 0,500 0,341 0,513

0,355

0,375
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M7. RISK SCORE - RIVER FLOODING

Areatarget or sub Area target -RISK SCORE
Composit indicator (TOTAL)

Weighting
Cupra M. D factors Cupra M. Gro;zmrp,l nteprandop  San
Benedetto
Hazard I R
Example 1,000 1,000 1,000 1,000 0,250
Exposure
Example 0,188 0,255 0,038 0,257 0,500 0,428 0,461 0,320 0,501
Vulnerability
Example 0,336 0,334 0,205 0,490 0,250

M7. RISK SCORE - URBAN FLOODING

Areatarget or sub Area target -RISK SCORE
Composit indicator (TOTAL)

Weighting
Cupra M. factors

Cupra M.

Hazard

1,000 1,000 1,000 1,000 0,250
Exposure

0,286 0,458 0,389 0,827 0,500 0,500 0,603 0,490 0,786
Vulnerability

0,429 0,495 0,181 0,488 0,250

M7. RISK SCORE - COASTAL FLOODING

Areatarget or sub Area target -RISK SCORE
Composit indicator (TOTAL)

Weighting
Cupra M. b b factors . Gmnamlp/lunteprandorb San
are enedetto
Hazard
1,000 1,000 1,000 1,000 0,250
Exposure
0,259 0,274 0,000 0,960 0,500 0,509 0,500 0,291 0,858
Vulnerability
0,516 0,450 0,163 0,512 0,250

European Regional Development Fund

35 0,15 0,2
OM Comune R1-RF R2-UF R3-CF R4-L R-Tot
0,428 0,500 0,509 0,341 0,448

44023 0,461 0,603 0,500 0,513 0,527
44045 0,320 0,490 0,291 0,355 0,382
44066 0,501 0,786 0,858 0,375 0,629

M7. RISK SCORE - LANDSLIDE

Areatarget or sub Area target -RISK SCORE
Composit indicator (TOTAL)
Weighting
factors

Benedetto Cupra M.

Benedetto

1,000 1,000 1,000 1,000 0,250
Exposure

0,011 0,269 0,033 0,062 0,500 0,341 0,513 0,355 0,375
Vulnerability

0,184 0,164 0,226 0,131 0,000

www.italy-croatia.eu/jointsecap
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PP2 SAN BENEDETTO DEL TRONTO | VULNERABILITY AND RISK ASSESSMENT
wonennon - RISK Of damage to urban structures and people from consequences of extreme weather events

URBAN FLOOD PRONE AREAS

rEm

RIVER FLOOD PRONE AREAS

| TARGET-AREA R

‘Municipalities (|

FLOOD MANAGEMENT PLAN AREAS
"MODERATE (RT 200ys) [

25/03/2020

COASTAL FLOOD PRONE AREAS
' rem
Tmmd

—_
—_

Marche Region Integrated
astal Zone Management Plan plan,

LANDSLIDE PRONE AREAS
 TARGET-AREA

2007; Marche Regional
ins, 2004)
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PP2 SAN BENEDETTO DEL TRONTO | VULNERABILITY AND RISK ASSESSMENT
aonnoven - RiSK of damage to urban structures and people from consequences of extreme weather events

' TARGET-AREA

% C  database, Locality type 1-2-3, 2011

URBAN FLOOD PRONE AREAS

FEs
Tmul

25/03/2020

)

RIVER FLOOD PRONE AREAS

| TARGET-AREA re
Municipalities =
MANAGEMENT PLAN AREAS
& . MODERATE (RT 200ys) [ |
- MEDIUM (RT100ys) —

(COASTAL FLOOD PRONE AREAS

ey
Tmmid
=]
FFLOODABLE AREA (RT100ys) [Nl

LANDSLIDE PRONE AREAS
- TARGET-AREA
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25/03/2020
!cgsecrr{::% PP2 SAN BENEDETTO DEL TRONTO | VULNERABILITY AND RISK ASSESSMENT {

Joint SECAP e Risk Of damage to urban structures and people from consequences of extreme weather events

L ———1

RIVER FLOODING RISK 1/2
r

[ Municipalities

Census sections [634]

B 0,8 - 1 | Very High [N/A]
B 0,6 - 0,8 | High [3]

[ 0,4 - 0,6 | Medium [103]
,2-0,4 | Low [76]
[10-0,2 | Very Low [N/A]
ot exposed areas [452]
Google Satellite

Classification by 5 equal intervals on a 0-1
scale
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Joint SECAP s Risk of damage to urban structures and people from consequences of extreme weather events

[E -

RIVER FLOODING RISK 2/2

TARGET-AREA

[ Municipalities

Census sections [634]

Bl 0,56 - 0,7 | Relative Very High [8]
I 0,42 - 0,56 | Relative High [76]
[ 0,28 - 0,42 | Relative Medium [98]
[ 0,14 - 0,28 | Relative Low [N/A]
[] 0-0,14 | Relative Very Low [N/A]
Not exposed areas [452]

Google Satellite

Classification by 5 equal intervals on a
relative scale (Max=0,697)

0 1 2km A
——
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Joint SECAP  rmmemon RISk Of damage to urban structures and people from consequences of extreme weather events

25/03/2020

=1

Census sections [634]

|
]
=
=
]

Goog

Classi
scale

URBAN FLOODING RISK 1/2

TARGET-AREA
Municipalities

0,8 - 1 | Very High [N/A]
0,6 - 0,8 | High [1]

0,4 - 0,6 | Medium [156]
0,2-0,4 | Low [409]
0-0,2 | Very low [27]
Not exposed areas [41]
le Satellite

ification by 5 equal intervals on a 0-1
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Joint SECAP s Risk of damage to urban structures and people from consequences of extreme weather events

[E -

URBAN FLOODING RISK 2/2

T TARGET-AREA
[ Municipalities
Census sections [634]
Wl 0,49 - 0,62 | Relative Very high [15]
B 0,37 - 0,49 | Relative High [280]
[ 0,25 - 0,37 | Relative Medium [242]
[J 0,12 - 0,25 | Relative Low [50]
[10-0,12 | Relative Very Low [6]
Not exposed areas [41]
Google Satellite

Classification by 5 equal intervals on a
relative scale (Max = 0,62)

0 1 2km A
L ses—
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L‘:&?g:;gg PP2 SAN BENEDETTO DEL TRONTO | VULNERABILITY AND RISK ASSESSMENT .

Joint SECAP  tmemon RISk Of damage to urban structures and people from consequences of extreme weather events

Ercpren e O

COASTAL FLOODING RISK 1/2

TARGET-AREA

[ Municipalities

Census sections [634]

Bl 0,8 - 1| Very High [N/A]
B 0,6 - 0,8 | High [11]
B 0,4 - 0,6 | Medium [98]
0,2-0,4 | Low [34]
[]0-0,2 | Very Low [NA]
Not Exposed areas [491]
Google Satellite

Classification by 5 equal intervals on a 0-1
scale
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Joint SECAP  rmemon RISk Of damage to urban structures and people from consequences of extreme weather events

Ercpren s e

COASTAL FLOODING RISK 2/2

TARGET-AREA

[ Municipalities

Census sections [634]

Bl 0,58 - 0,72 | Relative Very High [15]
Bl 0,43 - 0,58 | Relative High [86]
[ 0,29 - 0,43 | Relative Medium [41]
0,14 - 0,29 | Relative Low [1]

[] 0-0,14 | Relative Very low [491]
Not Exposed areas [491]

Google Satellite

Classification by 5 equal intervals on a
relative scale (Max=0,5)

0 1 2km A
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[E -

LANDSLIDE RISK 1/2

TARGET-AREA

[ Municipalities

Census sections [634]

B 0,8 - 1 | Very High [N/A]
B 0,6 - 0,8 | High [N/A]
[ 0,4 - 0,6 | Medium [3]
[10,2-0,4 | Low [10]
[10-0,2 | Very Low [31]
Not Exposed areas [590]
Google Satellite

Classification by 5 equal intervals on a 0-1
scale
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[E -

LANDSLIDE RISK 2/2

TARGET-AREA

[ Municipalities

Census sections [634]

B 0,47 - 0,58 | Relative Very High [1]
B 0,35 - 0,47 | Relative High [4]
[ 0,23 - 0,35 | Relative Medium [5]
[ 0,12 - 0,23 | Relative Low [27]
[10-0,12 | Relative Very Low [7]
Not Exposed areas [590]

Google Satellite

Classification by 5 equal intervals on a
relative scale (Max=0,584)

0 1 2km A
| o
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[PP3] Abruzzo Region
Target area 1: Penne, Elice, Castilenti, Castiglione Messer Raimondo

Target area 2: Giulianova, Mosciano Sant’Angelo, Pineto, Roseto degli
Abruzzi, Silvi
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1 Introduzione

1.1. Gli obiettivi del progetto JOINT SECAP

| cambiamenti climatici rappresentano una delle sfide piu rilevanti su scala globale. | risultati dell’ultimo
rapporto dell'IPCC AR5 evidenziano che I'Europa meridionale e I'area mediterranea nei prossimi decenni
dovranno fronteggiare gli impatti piu significativi dei cambiamenti climatici, quali I'innalzamento delle
temperature, I'aumento della frequenza degli eventi estremi (siccita, ondate di calore, precipitazioni
intense) e la riduzione delle precipitazioni annuali. Inoltre, i cambiamenti climatici potrebbero amplificare
le differenze fra regioni e fra nazioni in termini di qualita di risorse naturali, ecosistemi, salute e condizioni
socio-economiche. Per far fronte a questa problematica, le politiche climatiche adottate a livello
internazionale hanno individuato come elementi fondamentali sia la riduzione delle emissioni di gas serra,
sia I'adattamento agli impatti dei cambiamenti climatici. Nel corso degli ultimi anni, & emersa in particolare
la necessita di promuovere a vari livelli e scale I'adozione di strategie e azioni di adattamento ai
cambiamenti climatici ed € proprio in questo contesto che si inserisce il progetto JOINT SECAP. Il progetto,
finanziato nell’ambito del Programma Interreg Italia- Croazia, intende definire strategie e azioni per
|'adattamento ai cambiamenti climatici, con attenzione particolare per i rischi idrogeologici che interessano
le aree costiere e le aree limitrofe. L'obiettivo principale del progetto & aumentare le conoscenze delle
autorita locali per sviluppare mirate capacita di adattamento climatico nelle zone costiere, integrare le
misure di adattamento climatico nei PAESC e adottare un approccio sovracomunale per migliorare
I’efficacia di tali misure, in modo da affrontare obiettivi e sfide definiti dal Patto dei Sindaci.

1.2. Gli obiettivi del report “Valutazione delle vulnerabilita e dei rischi
- VVR”

L'obiettivo della subattivita 3.2.2. & di fornire ai Comuni coinvolti nel progetto una valutazione dettagliata
della vulnerabilita dei loro territori e dei rischi legati ai cambiamenti climatici, seguendo una metodologia
comune, basata sulla letteratura internazionale e su linee guida ufficiali.

L'approccio scelto si basa sul framework metodologico dell’AR5 dell’IPCC che propone un’impostazione in
cui tre sono le componenti fondamentali per la determinazione del rischio legato ai cambiamenti climatici:
hazards (sorgenti di pericolo); exposure (esposizione); vulnerability (sensitivita e capacita adattiva).

European Regional Development Fund www.italy-croatia.eu/jointsecap
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Natural economic
variability pathways
Hazards Adaptation
Anthropo- and mitiga-
genic climate tion actions
change
'y
Governance

EMISSIONS
and land-use change

1. lllustrazione dei concetti chiave del rischio — Fonte: IPCC (2014)

Utilizzando la metodologia definita nell’ambito del progetto si arriva alla definizione di indici di rischio
climatico per i vari settori delle attivita umane e le diverse matrici ambientali, da cui si puo calcolare I'indice
di rischio complessivo del territorio preso in esame. L'analisi degli indici settoriali di rischio permette di
individuare le priorita su cui focalizzare il Piano di Adattamento e definire strategie ed azioni. Quindi, una
VVR stabilisce la natura e la misura del rischio attraverso I'analisi dei pericoli potenziali e valutando la
vulnerabilita che pud costituire una minaccia o un danno potenziale per le persone, i beni, i mezzi di
sostentamento e 'ambiente da cui essi dipendono.
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Il presente documento € propedeutico alla pianificazione delle piu opportune misure di adattamento. Esso
rappresenta il modulo 8, che include i precedenti 7 previsti dalla metodologia comune, basata sul
“Vulnerability Sourcebook!” e sul “The Risk Supplement” dell’ente tedesco GIZ:

m1 Preparazione dell’analisi del rischio

m2 Sviluppo delle catene di impatto

m3 Identificazione e selezione degli indicatori

m4 Acquisizione dei dati e gestione

m5 Normalizzazione dei dati

m6 Ponderazione e aggregazione degli indicatori

m7 Aggregazione delle componenti del rischio e valutazione del rischio.

M1 Preparing the

risk assessment

M8 Presenting the
outcomes of your
risk assessment

M2 Developing
impact chains

M7 Aggregating risk
components to risk

M6 Weighting and M4 Data
aggregating of

indicators

acquisition and
management

2. Moduli della metodologia Joint -SECAP

La valutazione della vulnerabilita e del rischio associato ai cambiamenti climatici si basa sui suddetti passi

! https://www.adaptationcommunity.net/?wpfb_dI=203
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che prevedono l'identificazione e la selezione di alcuni indicatori da utilizzare per descrivere un fenomeno
e/o specifiche caratteristiche di un sistema o di un territorio, per:

e identificare e valutare i principali fattori e beni del sistema maggiormente influenzati dal
cambiamento climatico

e valutare la sensitivita al danno derivante dai cambiamenti climatici e la capacita di rispondere e
adattarsi a tali cambiamenti.

Nei successivi paragrafi, saranno ripercorsi brevemente i suddetti step, focalizzando I'attenzione sugli
elementi fondamentali, in modo da avere un documento strutturato in:

Contesto e obiettivi

Metodologia ed implementazione
Risultati e conclusioni

Lezioni apprese

2. Contesto e obiettivi

L'area geografica oggetto di valutazione comprende quattro Comuni: Castiglione Messer Raimondo,
Castilenti, Elice e Penne. Castiglione Messer Raimondo, Castilenti e Penne appartengono alla zona
altimetrica della collina interna, mentre Elice si colloca nella fascia altimetrica della collina litoranea.
Castilenti e Castiglione Messer Raimondo sono in provincia di Teramo, Elice e Penne ricadono nel territorio
provinciale di Pescara.

Castiglione Messer Raimon: ilenti
ice
ne

3. Area target 1: Comuni di Penne, Elice, Castiglione Messer Raimondo e Castilenti

A —
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L'area target copre un'area di 160 km2, che rappresenta il 1,49% del territorio regionale. La popolazione
totale e di 17.405 (con riferimento al 1 ° gennaio 2019), che rappresenta circa il 1,3% della popolazione
regionale.

Popolazione nel 2019

® Joint Area
Interna

4. Popolazione Target Area vs Regione Abruzzo — Fonte: Elaborazione propria su dati Istat

La densita demografica & di circa 109 abitanti/kmg contro un valore regionale di circa 122 abitanti/kmgq.

Se si osservano i trend della popolazione dal 2002 al 2019, & possibile notare una generale diminuzione
della stessa, che per I'intera area target corrisponde ad un calo del 5,3%.
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Trend popolazione periodo 2002-2019

14000

10000
E 2000 =¥=Castiglione M.R.
E == Castilenti
E so00 Elice

4m00 =w=Panne

i e Sl A

4]

5. Trend popolazione — Fonte: elaborazione propria su dati ISTAT

Dai dati ISTAT del 2011 emerge che gli addetti complessivi nell’area target sono 4.865, di cui il 58,8%
occupati nel settore secondario. La specializzazione prevalente nel settore secondario € rappresentata dal
tessile ed abbigliamento con una forte prevalenza dell’export. Il settore primario occupa solo lo 0,5% degli
addetti, mentre il rimanente 40,7% opera nel terziario.
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6. Numero di Addetti per settore — Fonte: elaborazione propria su dati ISTAT
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L’area target ricade nel Sistema locale del lavoro? di Penne (codice 1311). Il valore aggiunto del SSL di
Penne rappresenta il 3% del totale regionale. Il dettaglio a livello comunale del valore aggiunto dei comuni
abruzzesi e rappresentato in figura.

Conlfini Sistemi locali del lavoro
CJinferiore a 15 milioni di euro
B da 15 a 80 milioni di euro
- da 80 a 200 milioni di euro
B o 200 a 1.000 milioni di euro
e== ] superiore a 1.000 milioni di euro

7. Valore aggiunto nei comuni abruzzesi — anno 2013 — Fonte: Cresa

Per quanto riguarda il valore aggiunto in agricoltura, si evidenzia che I'agricoltura contribuisce per il 2,9%
alla produzione del valore aggiunto regionale, peso lievemente superiore di quello italiano (2,3%). Alla scala
dei sistemi locali del lavoro si osserva che il sistema locale di Penne produce un valore aggiunto agricolo
pari al 7,9% del totale abruzzese.

2| sistemi locali del lavoro (SLL) rappresentano una griglia territoriale i cui confini, indipendentemente
dall’articolazione amministrativa del territorio, sono definiti utilizzando i flussi degli spostamenti giornalieri
casa/lavoro (pendolarismo) rilevati in occasione dei Censimenti generali della popolazione e delle abitazioni.
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8. Valore aggiunto dell’agricoltura nei sistemi locali del lavoro abruzzesi — anno 2013 (Peso % su valore
aggiunto totale) — Fonte: Cresa

Per quanto riguarda il turismo, in Abruzzo il turismo contribuisce per il 4,1% alla produzione del valore
aggiunto regionale, peso superiore a quello italiano (3,6%).
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9. Valore aggiunto del turismo nei sistemi locali del lavoro abruzzese (Peso % su valore aggiunto totale)
—Anno 2013 - Fonte: Cresa

Dalla figura, si evidenza come il sistema locale di Penne contribuisca in maniera molto ridotta al valore
aggiunto nel turismo. Il peso del valore aggiunto turistico su quello totale fa emergere che il sistema locale
di Penne registra un valore minore di quello regionale.

Gli impiegati nel settore del turismo rappresentano a livello di area target il 5,2% del totale degli occupati.
Nel grafico successivo viene rappresentato a livello comunale il numero di addetti nel settore primario e nel
turismo.
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10. Addetti nel settore primario e nel turismo — Fonte: elaborazione propria su dati ISTAT

Se si vanno a confrontare i dati dell’area target in relazione al dato regionale, emerge che gli impiegati nel
settore primario e del turismo sono inferiori al valore percentuale regionale.
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11. Addetti nel settore primario e nel turismo — Fonte: elaborazione propria su dati ISTAT
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Questo dato appare un po’ anomalo per quanto riguarda il settore agricolo, considerando che la SAU
(Superficie Agricola Utilizzata) rappresenta il 61,2% dell’intera area target contro un valore regionale del
42,2%.

Per quanto riguarda il settore turistico, il grafico successivo illustra le presenze turistiche nel periodo 2009-
2018 nei comuni dell’area target. E’ escluso il Comune di Elice, per il quale non é stato possibile divulgare i
dati.

Il grafico successivo illustra le presenze turistiche nel periodo 2009-2018 nei comuni dell’area target.
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12. Presenze turistiche 2009-2018 — Fonte: elaborazione propria su dati Regione Abruzzo

Dal punto di vista ambientale, I'area target € caratterizzata dalla presenza della Riserva naturale regionale
del lago di Penne, istituita nel 1987.
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L'obiettivo di questo documento e quello di fornire agli amministratori locali, impegnati in percorsi
istituzionali finalizzati all’adattamento ai cambiamenti climatici dei propri territori, gli elementi operativi di
base indispensabili alla definizione di un quadro delle conoscenze scientifiche che sia propedeutico alla
pianificazione delle pil opportune misure di adattamento. Il Piano di Adattamento ai cambiamenti climatici
non puo prescindere, infatti, dalla conoscenza del clima passato e dalla stima delle possibili variazioni
climatiche future, che rappresentano il presupposto indispensabile alla valutazione degli impatti dei
cambiamenti climatici sulle risorse naturali e sui diversi settori socio-economici e da una valutazione delle
vulnerabilita settoriali.

Per poter essere efficaci, infatti, le azioni di adattamento dovranno essere basate su elementi scientifici
solidi che consentano di agire nella maniera piu opportuna e tempestiva sugli effetti dei cambiamenti
climatici con l'obiettivo di ridurre la vulnerabilita dei sistemi ambientali e dei settori socio- economici e
limitare gli eventuali danni associati.

3. Metodologia ed implementazione

La metodologia adottata segue un duplice approccio: un approccio bottom-up e uno top-down, al fine di
completarsi a vicenda. Gli approcci strutturati con il metodo top-down sono progettati per aiutare a
comprendere i potenziali impatti a lungo termine dei cambiamenti climatici utilizzando modelli globali,
mentre gli approcci strutturati con il metodo bottom-up mirano a concentrarsi sull'adattamento
principalmente a livello locale. In particolare, & stata adottata una valutazione top- down, partendo dal
Piano Nazionale di Adattamento ai Cambiamenti Climatici (PNACC), individuando i segnali climatici piu
rilevanti, prendendo le proiezioni dei modelli climatici come punto di partenza per valutare gli impatti fisici
ed ecologici e usando proiezioni multiple per valutare intervalli di incertezza per gli stati futuri. Allo stesso
tempo, ove possibile, i dati locali delle stazioni meteorologiche comunali sono stati utilizzati per
perfezionare la calibrazione dei modelli climatici a scala piu ampia, migliorando |'accuratezza delle
proiezioni degli scenari.

Infatti, le politiche di adattamento ai cambiamenti climatici non possono essere definite in via generale, ma
devono tenere conto, per la loro elaborazione ed implementazione, delle specifiche caratteristiche di ogni
territorio. In particolare, devono tenere conto della morfologia e delle caratteristiche territoriali, degli
specifici impatti che ogni zona geografica soffre per effetto dei cambiamenti climatici, delle vocazioni
economiche del territorio e di come esse vengano danneggiate dai fattori di rischio climatici. Infine, occorre
tener conto della percezione della popolazione residente e dei contributi degli stakeholder territoriali.

L'approccio bottom-up € integrato attraverso processi partecipativi.

A questo proposito, fin dalle prime fasi del progetto, € stato instaurato un processo partecipativo, al fine di
individuare esperti, portatori di interesse chiave a livello locale ed istituzioni territoriali competenti per
coinvolgerli in un proficuo scambio della conoscenza necessaria. Gli stakeholders individuati (circa 35) sono
stati selezionati in base alle loro specifiche competenze e comprendono:
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e amministratori locali

e dipartimenti regionali che lavorano su risorse naturali, sviluppo rurale o urbano, biodiversita,
riduzione del rischio di catastrofi, ecc.

e ARTA (Agenzia Regionale per la Tutela dell'Ambiente)

e uffici meteorologici regionali

e  Gruppi di azione locale

e Protezione civile (come fonte di informazione / attore chiave in caso di emergenza)

e Responsabili delle strutture sanitarie (come fonte di informazioni / attori chiave in caso di
emergenza)

e Associazioni di categoria agricoltura, turismo, pesca (come attori per determinate misure)

e Associazioni di cittadini

e (Centri di educazione ambientale.

| rappresentanti politici e tecnici dei Comuni dell’area target sono stati coinvolti in alcuni meeting in
presenza e attraverso mail per la raccolta di dati di tipo energetico ed ambientale, propedeutici
all’aggiornamento e alla comprensione dello stato dell’arte delle azioni di carattere energetico-ambientale
in atto nei Comuni.

Agli amministratori dei comuni appartenenti all’'area target e agli stakeholder individuati, & stato
somministrato un questionario per comprendere la loro percezione del rischio per |'area target. |l
questionario, elaborato da CRAS, societa di consulenza del Comune di San Benedetto, & strutturato in tre
colonne: nella prima sono indicati i potenziali impatti climatici per settore, nella seconda va attribuito un
punteggio su una scala da 1 (non rilevante) a 5 (molto rilevante) della percezione dell'impatto e infine
nell’'ultima colonna prevede di motivare la scelta del grado di rilevanza, riferendosi ove possibile ad un
evento passato. | potenziali impatti climatici per settore sono stati selezionati a partire dall'elenco di
potenziali impatti per settore contenuto nel Piano nazionale italiano di adattamento ai cambiamenti
climatici (PACC).

A valle della compilazione dei questionari da parte degli stakeholder sono stati individuati, sulla base delle
risposte acquisite, i settori a maggior vulnerabilita e minor capacita di adattamento, che per I'area target
sono risultati essere:

e Rischio di danno da precipitazioni estreme ai settori degli edifici, del turismo, di agricoltura &
foreste e industriale

e Rischio di danni per siccita alla popolazione, agricoltura e foresta, industria e turismo

e Rischio di danno per calore estremo e aumento delle temperature ai cittadini, nei settori agricolo,
forestale, industriale e turistico

e Rischio di danni dovuti al caldo estremo e alla siccita per i settori del turismo, agricoltura e foresta,
a causa di incendi forestali

La scelta dell'approccio e stata influenzata dalla contingenza temporale del progetto e dalla disponibilita di
risorse economiche e umane. Il confronto con il territorio si € reso necessario per la rappresentazione delle
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catene di impatto per l'informazione sui segnali climatici, sugli impatti e sugli altri fattori del rischio
(esposizione, sensitivita, capacita di adattamento), nel tentativo di costruire congiuntamente dei modelli
concettuali del rischio completi per I'area target considerata.

3.1. Analisi climatica presente e futura

L'osservazione delle variazioni climatiche del passato recente e in corso e la stima di quelle future
rappresentano il presupposto indispensabile alla valutazione degli impatti e alla definizione delle strategie e
dei piani di adattamento ai cambiamenti climatici. La ricostruzione climatica degli ultimi decenni costituisce
la fonte primaria di informazioni sul clima e sulle sue variazioni e consente di valutare se eventuali segnali
climatici siano gia riconoscibili sul territorio. Queste informazioni sono fornite dall'analisi di serie temporali
di osservazioni meteorologiche rappresentative delle localita in esame e dall'applicazione di modelli
statistici per il riconoscimento e la stima delle tendenze. Particolarmente rilevante € I'analisi degli estremi
climatici, che possono causare impatti consistenti sull'ambiente. La principale criticita riguardo all’analisi
del clima del passato consiste nel fatto che non sempre sono disponibili serie temporali rappresentative
che rispondono a requisiti di qualita, completezza e continuita tali da garantire una stima affidabile delle
variazioni climatiche nel tempo e quindi delle tendenze.

La fonte piu autorevole e completa di informazioni sulle proiezioni del modello climatico globale e
continentale & il V Rapporto di valutazione dell'lPCC. A livello nazionale, il documento di riferimento piu
importante e aggiornato (luglio 2017) é rappresentato dal Piano Nazionale di Adattamento ai Cambiamenti
Climatici (PNACC). Il PNACC definisce 6 aree climatiche omogenee, caratterizzate dalle medesime anomalie
climatiche. In base al PNACC, I'area target ricade nella macroregione 3. La cluster analysis della condizione
climatica attuale per il periodo di riferimento 1981-2010 é stata effettuata a partire dal dataset E-OBS. I
dataset E-OBS, seppur con alcuni limiti nel rappresentare le caratteristiche del clima locale, soprattutto in
termini di estremi, & l'unico dataset su grigliato regolare con passo giornaliero attualmente disponibile
sull’intero territorio nazionale.
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13. Zonazione climatica sul periodo climatico di riferimento (1981-2010) — Fonte PNACC

| dati sintetici dell’analisi per la macroregione 3 sono riportati in tabella.

Tempera | Giorni Frost Summer | Precipitaz | Precipitaz | 95° Consecu
tura con days - FD [ days - |ioni ioni percentile | tive dry
media precipitaz | (giorni/a | SU95p invernali | cumulate | precipitaz | days -
annuale | ioni nno) (giornifa | cumulate | estive —|ioni - | CDD
- intense — nno) - SP (mm) | R95p (giorni)
Tmean (° | R20 WP (mm) (mm)
Q) (giorni/an

no)
12.2 4 (1) 35(+12) | 15(%8) 182 (£55) | 76 (+28) 19 38(19)
(£0.5)

14. Valori medi e deviazione standard degli indicatori per ciascuna macroregione individuata — Fonte
PNACC
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La macroregione e caratterizzata da ridotte precipitazioni estive e da eventi estremi di precipitazione per
frequenza e magnitudo, sebbene le precipitazioni invernali presentino valori medio alti rispetto alle altre
macroregioni; anche il numero massimo di giorni consecutivi senza pioggia risulta essere intermedio (CDD),
ovvero analogo a quanto osservato nella limitrofa macroregione 2 ma piu basso per quanto riguarda la
macroregione 6, caratterizzato dal valore di tale indicatore pil elevato.

Lo scopo delle analisi delle proiezioni climatiche future & quello di individuare, tramite I'applicazione di una
procedura di cluster analysis, aree del territorio italiano omogenee in termini di anomalie climatiche. Le
anomalie climatiche si basano sulle differenze fra due periodi, uno futuro e uno di riferimento, entrambi
della durata di 30 anni. L'analisi delle proiezioni climatiche future per il medio e lungo periodo & stata
effettuata utilizzando il modello COSMO-CLM sull’ltalia alla risoluzione di circa 8 km considerando gli
scenari RCP4.5 e RCP8.5 dell'IPCC. RCP sta per “Representative Concentration Pathways” — Percorsi
Rappresentativi di Concentrazione e sono rappresentazioni plausibili del futuro sviluppo delle
concentrazioni dei gas a effetto serra. Tali scenari sono identificati dal loro forzante radiativo totale
approssimato nel 2100, rispetto al 1750: 4,5W/m2 per RCP4.5 e 8,5W/m2 per RCP8.5

Lo scenario RCP 8.5 assume un approccio “business- as-usual”.

La zonazione climatica delle anomalie ha individuato cinque cluster di anomalie (da A a E). L’area target
nello scenario RCP4.5 ricade nel Cluster C (piovoso-caldo estivo). Il cluster C & interessato da un aumento
sia delle precipitazioni invernali che di quelle estive e da un aumento significativo dei fenomeni di
precipitazione estremi (valore medio dell’aumento pari al 13%); infine, si osserva un aumento rilevante dei
summer days (di 12 giorni/anno).

15. Mappa dei cluster individuati - Scenario RCP4.5 — Fonte PNACC
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Nello scenario RCP8.5, I'area target ricade nel cluster D (secco invernale-caldo estivo), caratterizzato da una
complessiva riduzione di precipitazioni invernali e un aumento rilevante di quelle estive (si tenga conto che
si tratta di valori percentuali calcolati rispetto a valori assoluti di precipitazione estiva caratteristici bassi).
Inoltre si ha un aumento notevole dei summer days (di 14 giorni/anno) ed una riduzione complessiva
dell’evaporazione (valore medio della riduzione pari all’8%).

16. Mappa dei cluster individuati - Scenario RCP8.5 — Fonte PNACC

A livello regionale, € stato preso in considerazione il profilo climatico della Regione Abruzzo, realizzato
come attivita propedeutica al PAAC Abruzzo — Piano di Adattamento ai Cambiamenti Climatici della Regione
Abruzzo.

Il profilo climatico considera I'andamento climatico in Abruzzo nel periodo 1930-2015. | parametri
considerati sono temperatura media giornaliera, temperatura massima, temperatura minima e vengono
proposte analisi annuali e stagionali. |l dataset utilizzato & stato fornito dall’'Ex Servizio Idrografico
Nazionale (attuale Centro Funzione della Regione Abruzzo) che, a partire dagli inizi del ‘900, ha installato
stazioni meteorologiche su tutto il territorio nazionale. In Abruzzo sono state selezionate 22 stazioni e
rispettive serie temporali, tenendo conto della continuita nelle misure. Tali serie sono state, quindi,
omogeneizzate con I'utilizzo del software HOMER in modo da poter ridurre possibili interferenze negli
andamenti delle temperature non correlati al cambiamento climatico, come, ad esempio, la ricollocazione
di una stazione di misura, la variazione dell’ambiente in cui € stata installata, la manutenzione strumentale,
etc.
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3.1.1 Analisi temperatura media giornaliera regionale

La temperatura media giornaliera, considerando la media sulle stazioni osservative disponibili nel territorio
abruzzese, evidenzia un andamento in crescita, nel periodo 1930-1979, pari a 0.13°C ogni 10 anni, mentre
considerando il periodo 1950-2015, I'incremento risulta essere uguale a 0.42°C per decade, aumento che
diventa ancora pil pronunciato (0.60°C per decade) considerando il periodo 1980-2015.

Media Regione Abruzzo
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17. Analisi della temperatura media giornaliera — Fonte Regione Abruzzo

Dal punto di vista stagionale, si osserva che I'aumento di temperatura nel periodo 1950-2015 & pil marcato
in primavera ed estate: 0.46°C per decade, mentre in autunno e inverno tra 0.39 e 0.37°C per decade. Al
contrario nell’intervallo temporale piu recente (1980-2015), si notano differenze pil marcate nelle singole
stagioni: in primavera si evidenzia I'aumento maggiore (0.75°C per decade) mentre in autunno quello
minore (0.42°C per decade); in estate I'aumento & pari a 0.69°C per decade e, infine, in inverno
I'incremento corrisponde a 0.51°C per decade.
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3.1.2 Analisi temperatura massima regionale

Considerando le temperature massime, sempre mediate su tutte le stazioni di misura disponibili in Abruzzo,
si osserva che: 1) nel periodo 1930-1979, il cambiamento € leggero e pari a 0.10°C per decade; 2) nel
periodo 1950-2015 I'aumento di temperatura € pari a 0.63°C per decade (0.21°C maggiore dell’aumento
della temperatura media giornaliera, rispetto allo stesso periodo); 3) nell'intervallo temporale 1980-2015
I'incremento € pari a 0.78°C per decade, anch’esso superiore di 0.18°C all’laumento della temperatura
media giornaliera dello stesso periodo.
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18. Analisi della temperatura massima regionale — Fonte Regione Abruzzo

3.1.3 Analisi temperatura minima regionale

Le temperature minime mostrano: 1) nel periodo 1930-1979, un cambiamento pari a 0.18°C per decade; 2)
nel periodo 1950-2015 un aumento di temperatura di 0.22°C per decade e, infine, 3) nell'intervallo
temporale 1980-2015 un incremento pari a 0.42°C per decade.
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19. Temperatura minima regionale — Fonte Regione Abruzzo

Gli andamenti delle temperature (medie, massime e minime) denotano in molti casi una caratteristica
comune: si osserva infatti in corrispondenza dell’anno 1980 un pil 0 meno brusco aumento della pendenza
delle linee di tendenza fra i periodi 1930-1979 (linea rossa) e 1980-2015 (linea nera). Il coefficiente
angolare, che esprime proprio la pendenza delle linee rette di tendenza, denota un marcato cambiamento
nei due periodi e per tutte le statistiche descrittive di temperatura considerate.

3.1.4 Analisi della siccita

Per quanto riguarda la siccita, interessante a scala regionale e la pubblicazione “Analisi della siccita in alcuni
areali della Regione Abruzzo mediante I'impiego dell’indice SPI” a cura del Servizio Presidi Tecnici di
supporto al settore agricolo - Ufficio Coordinamento Servizi vivaistici e agrometeo — Scerni (CH). Lo studio
climatico é stato effettuato utilizzando i dati pluviometrici mensili rilevati, nell’arco temporale 1951-2015,
dal Servizio Idrografico Regionale in 25 localita della regione Abruzzo.
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20. Stazioni pluviometriche — Fonte: Ufficio Coordinamento Servizi vivaistici e agrometeo di Scerni (CH)

Lo SPI (Standard Precipitation Index) & un indice che consente di valutare gli scostamenti delle
precipitazioni dai valori attesi e permette inoltre, essendo standardizzato, di fare raffronti tra localita che
hanno pluviometrie molto diverse, a causa della loro posizione geografica. Gli effetti della siccita nel campo
agricolo vengono valutati con l'indice SPI, adottando scale temporali brevi (3 — 6 mesi), mentre per gli
effetti inerenti 'acqua nel sottosuolo, i fiumi e gli invasi si utilizzano scale temporali pit lunghe (12, 24, 48
mesi). Il lavoro analizza I'evoluzione dell'indice SPI in alcune localita della Regione Abruzzo ponendo
I"attenzione sulle scale brevi che riguardano I'attivita agricola.

Fra queste localita ci sono Arsita e Catignano che sorgono in prossimita dell’area target. Lo studio ha messo
in risalto una tendenza all'incremento della siccita agricola nel periodo autunno-invernale, durante I'arco
temporale 1951- 2015. Tale condizione interessa principalmente il teramano e le aree interne del pescarese
e della provincia dell’Aquila. Nelle immagini successive viene rappresentato I'andamento dello SPI di marzo
su scala trimestrale e semestrale nel periodo 1951-2015 per le stazioni considerate.
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21. Andamento dello SPi trimestrale nel periodo 1951-2015 - — Fonte: Ufficio Coordinamento Servizi
vivaistici e agrometeo di Scerni
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22. Andamento dello SPi semestrale (ottobre —marzo) nel periodo 1951 -2015 - Fonte: Ufficio
Coordinamento

European Regional Development Fund www.italy-croatia.eu/jointsecap




iterreg

Italy - Croatia
]Cllr'lt SECAP EURCPEAN UNION

3.1.5 Analisi delle precipitazioni regionali

Nella pubblicazione "Analisi spazio—temporale delle precipitazioni nella Regione Abruzzo” dell’ARSSA
Abruzzo, sono state valutate le tendenze evolutive delle precipitazioni in un consistente numero di stazioni
per il periodo 1951-2009 della regione Abruzzo. Lo studio climatico e stato effettuato utilizzando i dati
pluviometrici mensili rilevati, nell’arco temporale 1951-2009, dal Servizio Idrografico Regionale in 75
localita, tra cui per 'area target c’é Penne. La tabella successiva indica le statistiche descrittive delle
precipitazioni cumulate annuali.

Pv. | Bacino Stazione Media | Dev.St | CV. Min Max h“w.m;.m di
Variazione

TE | Piomba At 7682 2058 | 281 | lleld| 3036 H57.8
TE | Saline Montefino 783.1 1467 18,7 | 1149.5| 5256 6239
TE | Saline Arsita 1008 8 2196 218| 1561.5| 5878 9737
TE | Salinello Civitella del Tronto G904 3 2210 244 14796 | 4944 9852
TE | Tordino Cortino 1002.5 220.1 220 16446 | 6281 10165
TE |[Tordino Camph BO3 N 1859 | 23,1 | 13386 | 3RO 948 .8
TE | Tordino Bellante 6883 1498 | 218 | 10258 | 4470 5788
TE | Tordino Teramo 777.1 1553 2000 11708 | 4704 7004
TE | Varii Roseto 6814 1549 227 10176 | 4294 5882
TE | Vari Giulianova 642 4 159.1 248 | 10106 | 3874 6232
TE | Vibrata Nereto 7300 178,5 245 | 11084 | 3490 7594
TE | Vomano Guardia Vomano 728 .6 150,1 206 10927 4218 6709
TE | Vomano Isola del Gran Sasso 13343 2689 20,2 ] 21343 | 8248 1309.5
TE | Vomano Pietracamela 10967 2473 225 ] 16316 | 6290 10026
TE | Vomano Montorio al Vomano B198 | 14340 | 6142 198 | 1792 L9028
PE [ Aterno-Pescara Popoli 7177 1479 206 | 11308 | 4070 T238
PE | Aterno-Pescara Pescosansonesco 912.6 2059 237| 16408 | 5830 1057 8
PE | Aterno-Pescara Alanno 7572 145.1 192 12636 | 5030 760.6
PE Aterno-Pescara Catignano 7293 140.6 193 10416 4447 5969
PE | Aterno-Pescara Pescara 690.1 155,1 225 10342 | 3870 6472
PE | Aterno-Pescara Spoltore 7126 149 8 210 10222 | 4614 560.8
PE | Aterno-Pescara Cepagatti 626.7 1128 18.0 8832 | 4104 472 8
PE [Saline Moscufo 679.3 140.7 207 | 10108 | 4462 564.6
PE | Saline Penne 8450 152.9 181 ] 11717 | 5186 653.1

23. Statistiche descrittive delle precipitazioni cumulate annuali — Fonte ARSSA Abruzzo
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La figura successiva mostra la distribuzione delle precipitazioni medie annue.

CIVITELLA DH

ORTONA
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ORINO DI SANGRO

STEL DI SANGRO

24. Distribuzione delle precipitazioni medie annue — Fonte ARSSA Abruzzo

Degno di considerazione & anche il report “Valori medi climatici per la Regione Abruzzo” del 2017 che
utilizza le informazioni contenute nella Banca Dati Meteorologica Storica della Regione Abruzzo, in cui sono
archiviati i rilievi termo- pluviometrici giornalieri registrati dalle stazioni del Servizio Idrografico e
Mareografico Nazionale nel periodo 1951-2000 sul territorio abruzzese. L’elaborazione e I'analisi delle
grandezze meteorologiche hanno consentito di definire i valori medi (indici), spesso indicati come valori
storici, stagionali, normali.

Questi indici sono sicuramente rappresentativi delle localita in esame.
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Nelle tabelle successive sono sintetizzati per il Comune di Penne i valori medi annuali e mensili delle singole
stazioni relativi a temperature massime, minime e medie; valori termici giornalieri estremi; giorni con gelo;
piogge; giorni piovosi; piogge estreme dell’ora e di un giorno.

PENNE
Media annuale (1951-2000) Media mensile (1951-2000)
TEMPERATURA TEMPERATURA
Gen | Feb | Mar | Apr Mag | Giu | Lug | Ago | Set | Ott Nov | Dic

Giorni con gelo (n") 16 Giorni con gelo (n®) 5 5 2 0 0o 0 0 0 0 0 1 3
Massima assoluta  (°C) 405 Massima assoluta (°C) | 22.0 | 240 272 | 31.0 | 340 i38.2 39.7 405 |36.0| 316 | 28.1 | 240
Med|ag|grna||e|’a (ﬂc) e 143 M“m gmmahem - [°c) 53 ..... ?1 L. 95 129 1?4 213 241 241 | 205 15? 103 75
Mediamassime  (‘C) | 188 | |Mediamassme (c) | 95 | 106 133 172|218 260 (291 291 250|195 140|106
Med|am|n,me (ﬂc} - 103 M“m m.n.me _— (sc; 32 35 ...... 5? . g? . 129 155 191 191 ) 151 119 ?? 45
Minima assoluta (°C) 9.5 Minima assoluta (Fcy| -95 | -85 -66 | -1.1 | 3.0 64 | 90 81 (4912 | 20| -7.0

PRECIPITAZIONI
Pioggia totale (mm) | 838.6 Precipitazione
Massimain 1ora (mm)| 430 Gen | Feb | Mar | apr | Mag [ Giu [ Lug [ Ago [ set [ ot [ Nov [ pic
M.assi;ﬁaiﬂ.é“ OIFIl; (f.ﬂ}ﬂ) 264-0 Pioggia totale  (mm) 64.7 1595 716 | 77.3 | 59.6 |68.2 | 52.8 596 68.0 872 | 89.8 | 80.3
Giorni piovosi (n°) 84 Giorni piovosi (n%) 7 7 8 8 7 7 5 5 6 8 8 9

25. Valori medi annuali e mensili nella stazione di Penne— Fonte Regione Abruzzo

3.2 Catene di impatto

A partire dalla metodologia sviluppata dal leader partner sulla base del “Vulnerability sourcebook” del GIZ,
e possibile rappresentare il rischio utilizzando le catene di impatto. La catena di impatto € uno strumento
analitico che aiuta ad approfondire, descrivere e valutare i fattori rispetto a cui valutare la vulnerabilita e la
propensione al rischio nell’area target e consente di visualizzare le loro relazioni causa-effetto.

L'obiettivo di sviluppare le catene di impatto € quello di fornire non solo una comprensione piu dettagliata
del rischio climatico e delle sue diverse componenti, ma di avere informazioni utili anche dal punto di vista
piu operativo, in quanto rappresentano la base conoscitiva essenziale per guidare la successiva
identificazione di obiettivi e opzioni di adattamento specifici per rispondere al singolo rischio e settore di
rilevanza e secondo le diverse specifiche del territorio. L'utilizzo delle catene di impatto ha il vantaggio di
essere applicabile in diversi contesti e facilmente replicabile.

La struttura della catena di impatto si basa sulla comprensione delle tre componenti del rischio: sorgente di
pericolo, esposizione e vulnerabilita. Ogni componente & caratterizzata da piu elementi e/o fattori, come
raffigurato nella figura successiva.
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26. Struttura della catena di impatto — Fonte GIZ

Per ogni elemento o fattore delle diverse componenti del rischio per il territorio e il sistema in esame
(pericolosita indotta dal clima, esposizione, sensitivita/sensibilita e capacita adattativa) € fondamentale
disporre dei dati necessari per il calcolo degli indicatori.

La costruzione delle catene di impatto ha portato per I'area target alla:

o |dentificazione delle sorgenti di pericolo di natura climatica

e Identificazione dei potenziali impatti

e Individuazione degli elementi esposti

e Individuazione della vulnerabilita che include la sensitivita e della capacita di adattamento
e Valutazione del rischio ai cambiamenti climatici
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La costruzione delle catene di impatto si e articolata in due fasi. Nella prima fase si e focalizzata I'attenzione
sull'individuazione dei settori impattati. | settori sono coerenti con quelli indicati nel template del Patto dei
Sindaci per i rischi e le vulnerabilita, in modo da poter essere in un secondo momento inseriti facilmente sul
sito del Patto. La selezione dei settori &€ avvenuta sulla base degli esiti dei questionari somministrati agli
stakeholder. Per la valutazione degli impatti sui vari settori sono stati considerati gli impatti estrapolati dal
PNACC. Le catene elaborate sono state di tipo esclusivamente qualitativo. Nella seconda fase, le catene di
impatto, pur mantenendo la coerenza con i questionari, sono diventate "pil" quantitative, infatti sono stati
identificati i diversi fattori, al fine di poterli quantificare, valutare e misurare. La maggiore difficolta di
guesta seconda fase ¢ stata legata alla necessita di trovare parametri in grado di valutare in modo affidabile
e credibile le componenti del rischio e che possano essere misurate con risoluzione temporale e spaziale.

La componente di pericolo comprende fattori legati al segnale climatico e all'impatto fisico diretto. La
componente esposizione include tutti i settori e gli ambiti esposti al pericolo climatico individuato. La
componente di vulnerabilita & costituita da fattori di sensibilita e capacita adattiva. Gli impatti intermedi
non sono di per sé una componente di rischio, ma semplicemente uno strumento ausiliario per cogliere
appieno la catena causa-effetto che porta al rischio. Per definizione, sono una funzione di entrambi i fattori
di pericolo e vulnerabilita, cio significa che tutti gli impatti identificati che non dipendono solo dal segnale
climatico ma anche da uno o piu fattori di vulnerabilita devono essere collocati qui.

Per I'area target sono state individuate 4 catene di impatto, che vengono qui di seguito rappresentate.
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27. Catena diimpatton.1
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28. Catena diimpatto n.2
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29. Catena diimpatto n.3
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30. Catena diimpatto n.4
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3.3 Identificazione delle sorgenti di pericolo di natura climatica

Sono stati identificati innanzitutto i segnali climatici (es. aumenti di temperature, variazioni nel regime
pluviometrico, etc.) potrebbero generare “pericolo” e quindi impatti sul territorio.

Secondo l'ultimo rapporto dell’IPCC, la sorgente di pericolo (hazard) viene definita come “il potenziale
verificarsi di un evento fisico naturale o di origine antropica o di un trend o di un impatto fisico che
potrebbe causare perdita di vite umane, feriti, o altri impatti sulla salute, cosi come danni o perdite di
proprieta, infrastrutture, mezzi di sussistenza, fornitura di servizi, ecosistemi, e risorse ambientali”. Nel
contesto climatico, questo termine si riferisce ad eventi fisici associati al clima o a trend o ai loro impatti
fisici.

Le sorgenti di pericolo climatiche sono legate in maniera molto diretta agli scenari climatici di riferimento,
nonché ai quadri conoscitivi che ci forniscono sia le analisi degli stati attuali, sia le previsioni su cio che
accadra in futuro, permettendo agli stakeholder di pensare in senso strategico alle azioni da intraprendere
per I'adattamento.

Inoltre, altrettanto importante, la conoscenza dei meccanismi fisici che contribuiscono con relazioni causa-
effetto a creare gli impatti aiuta a definire su quali fattori lavorare per prevenire, mitigare o evitare i rischi
provocati dagli impatti stessi.

Per I'individuazione delle sorgenti di pericolo, si & fatto essenzialmente riferimento alla Strategia Nazionale
per I'’Adattamento ai Cambiamenti Climatici e soprattutto al Piano Nazionale di Adattamento ai
Cambiamenti Climatici (PNACC).

L'individuazione dei segnali climatici & stata supportata dal riscontro a livello locale dei segnali stessi e al
successivo legame con gli impatti osservabili sul territorio, tramite il coinvolgimento degli stakeholders.

A partire dall’analisi di sorgenti di pericolo climatiche effettivamente osservate nel passato nell’ area target
sono state selezionate alcune sorgenti di pericolo (hazard) climatiche “piu probabili”. Tali sorgenti di
pericolo sono state riferite a indici climatici standard e valutate in funzione della loro probabilita di
accadimento.

Le sorgenti di pericolo (hazard) individuate comprendono:
andamento delle precipitazioni PA (mm annuali di pioggia)
numero di giorni con precipitazione giornaliera maggiore di 20mm (R20)
alta temperatura dell'aria (media annuale dei giorni con temperatura superiore ai 29,2°C) — SU95p

numero di giorni consecutivi senza pioggia (CDD - Media annuale del massimo numero di giorni
consecutivi con pioggia inferiore a 1 mm/giorno)

| dati a nostra disposizione sono relativi alla stazione di Penne. Tali dati hanno una continuita temporale
tale da poter essere considerati rappresentativi.
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| dati termometrici giornalieri grezzi, forniti dal Centro Funzionale e dall’Ufficio Idrografico e Mareografico,
fanno riferimento al periodo 1974-2009. | dati mensili coprono il periodo 1928-2010 (ad eccezione di 6
anni: 1933, 1934, 1936, 1937, 1944 e 1945). | dati sono stati opportunamente lavorati per essere ricondotti
ai parametri sopra individuati.

Di seguito sono rappresentati i fattori climatici utilizzati per le diverse catene di impatto, seguita dall’analisi
dei fattori di interesse.

CATENA DI

IMPATTO 1/A Descrizione del fattore Indicatore

Eventi di precipitazione
estrema

R20: N° di giorni con precipitazione > 20mm

Media annuale delle

precipitazioni PA: mm annuali di pioggia

31. Fattori di pericolo per le catenel/A e 1/B

| dati di precipitazioni cumulate annue (PA) fanno riferimento al periodo 1974-2011. Il valore medio e di
863 mm.
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32. Precipitazioni cumulative annue — Fonte: Elaborazione propria su dati dell’Ufficio Idrografico e
mareografico della Regione Abruzzo

Il dato di precipitazione & stato confrontato con i valori medi minimi e massimi delle precipitazioni nella
Regione Abruzzo, estrapolati dall’Atlante pluviometrico. Questo ha permesso di normalizzare il valore in
una scala compresa tra 0 e 1, dove 0 rappresenta il valore minimo di precipitazione e 1 il massimo valore,
applicando il metodo del Min-Max. Il valore rilevato ed elaborato dai dati della Regione Abruzzo mostra un
andamento con tendenza a crescere delle precipitazioni con un valore al 2050 previsto di oltre 900mm,
qualora si conferma la tendenza dei dati attuali.

| giorni piovosi, per la serie storica considerata, sono 87 e la pioggia media annuale & di 863 mm. Se si
vanno a confrontare tali valori con i dati del periodo 1951-2000 per la stazione di Penne, emerge un
trascurabile aumento dei giorni piovosi (87 gg contro gli 84gg), e una certa differenza nei mm di pioggia
caduti (863mm contro i 838,6mm).

L’indice R20 restituisce la misura della frequenza delle precipitazioni intense > 20mm/giorno. |l parametro &
calcolato, in accordo al PNACC, considerando il 95° percentile della distribuzione delle precipitazioni
giornaliere come stima della “magnitudo” degli eventi. Il grafico successivo indica nella sua proiezione
lineare come il trend sia leggermente in aumento.
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33. Giorni con precipitazioni intense - Fonte: Elaborazione propria su dati dell’Ufficio Idrografico e
mareografico della Regione Abruzzo
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Il valore medio di R20 a Penne per la serie considerata e di circa 11,5 giorni che & superiore al valore
individuato dal PNACC per la macroregione 3, ovvero 4 +/- 1 giorni.

| valori del PNACC sono stati utilizzati per parametrizzare il risultato in 5 livelli come dalla seguente tabella:

R20 - GIORNI

LIVELLO

2 3 3,66
3 3,66 4,33
4 4,33 5,0

34. Parametrizzazione del valore R20 in 5 classi di livello

Il livello intermedio di R20, del 3 livello, & pari a 4+/-0,33 e rappresenta parte del range attendibile previsto
dal PNACC. | livelli 2 e 4 rappresentano i livelli inferiori e superiori di quello intermedio, che includono tutto
il range previsto dal PNACC e non incluso nel livello 3. | livelli 1 e 5 fanno riferimento a dei livelli che vanno
oltre il range ipotizzato dal PNACC con un numero di giorni di precipitazioni estreme relativamente basso o
alto (rispettivamente per il livello 1 e 5).

Considerando che il valore R20 effettivo del Joint SECAP e pari a circa 11,5 di conseguenza il valore
osservato, parametrizzato nei livelli, € pari a 5, cioe elevato.

Per la catena di impatto n.2 sono stati considerati i seguenti fattori:

CATENA DI o .
IMPATTO 2 Descrizione del fattore Indicatore

1 Alte temperature medie SU95P: N° di giorni (':%n Temperatura> 29,2

Media annuale delle . G
2 precipitazioni PA: mm annuali di pioggia
3 Giorni consecutivi con CDD: N° di giorni consecutivi con pioggia
pioggia <1mm <1imm

35. Fattori di pericolo per la catena 2
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Il parametro della media annuale delle precipitazioni e stato gia descritto nella catena n.1. Si sofferma
I’attenzione sui parametri CDD e SU95P.

Il parametro CDD rappresenta il fenomeno dell’assenza prolungata di precipitazioni su un territorio. Nello
specifico & calcolato come la media annuale del numero di giorni massimi consecutivi con pioggia inferiore
a Imm/giorno. La serie storica analizzata mostra un trend in diminuzione dei CDD.

Il valore medio dei CDD per la serie storica considerata & di circa 27 gg, che risulta inferiore al valore
contemplato nel PNACC per la macroregione 3, ovvero 38(+/- ) 9 giorni.

Consecutive dry days — CDD (giorni/a)
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36. Giorni consecutivi con pioggia<lmm/giorno - Fonte: Elaborazione propria su dati dell’Ufficio
Idrografico e mareografico della Regione Abruzzo

| valori dle PNACC sono stati utilizzati per parametrizzare il risultato in 5 livelli come dalla seguente tabella:
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CDD - GIORNI

LIVELLO

0 29

29 35

35 41

41 47

2
3
4

37. Parametrizzazione del valore CDD in 5 classi di livello

Il livello intermedio di CDD, del 3 livello, & pari a 38+/-3 e rappresenta parte del range attendibile previsto
dal PNACC. I livelli 2 e 4 rappresentano i livelli inferiori e superiori di quello intermedio, che includono tutto
il range previsto dal PNACC (38+-9) e non incluso nel livello 3. I livelli 1 e 5 fanno riferimento a dei livelli che
vanno oltre il range ipotizzato dal PNACC con un numero di giorni massimi di siccita consecutivi
relativamente basso o alto (rispettivamente per il livello 1 e 5).

Considerando che il valore CDD effettivo del joint SECAP ¢ pari a circa 27 di conseguenza il valore osservato,
parametrizzato nei livelli, & pari a 1, cioé basso.

Gli indici climatici calcolati sulle precipitazioni confermano una situazione di tendenziale aumento delle
precipitazioni, anche in forma estrema e parallelamente una lieve diminuzione dei periodi di siccita.

Per quanto riguarda i dati termometrici, i dati a disposizione coprono il periodo 1974-2009 per i dati
giornalieri mentre per i dati mensili il range va dal 1928 al 2009 (ad esclusione del 1933, 1934, 1936, 1937,
1944 e 1945). Per gli anni assenti é stata fatta la media di 2 anni rispettivamente antecedente e successivo
al dato mancante. Il valore medio di temperatura, rilevato in base agli anni per i quali il dato & presente
giornalmente, si aggira sui 15,00 °C e mostra una tendenza all’aumento. Tale valore & superiore al dato
individuato dal PNACC che & di 12,2°C (+/- 0,5) e con il valore individuato per la serie storica 1951-2000 che
e, per la stazione di Penne, di 14,8°C.
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Temperatura media annuale — Tmean (°C)
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38. Temperatura media annuale - Fonte: Elaborazione propria su dati dell’Ufficio Idrografico e
mareografico della Regione Abruzzo

L'altro parametro considerato e il SU95p, che rappresenta la media annuale del numero di giorni con
temperatura massima giornaliera maggiore di 29,2 °C (valore medio del 95° percentile della distribuzione
delle temperature massime osservate). Tale valore & per la serie storica considerata di circa 40 giorni, molto
pil alto rispetto al dato del PNACC per la macroregione 3, che e di 15 (+/- 8) giorni. Dal grafico successivo si
evince una tendenziale diminuzione nella proiezione al 2050 con un valore finale prossimo ai 30 giorni.

Summer days — SU95p (giorni/anno)
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39. Giorni con T>29,2°C - Fonte: Elaborazione propria su dati dell’Ufficio Idrografico e mareografico della
Regione Abruzzo
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In sintesi, i dati termometrici evidenziano un aumento della temperatura media ma una diminuizione del
numero di giorni con temperatura maggiore dei 29,2 gradi.

| valori del PNACC sono stati utilizzati per parametrizzare il risultato in 5 livelli come dalla seguente tabella:

SU95P - Giorni

Livello MIN MAX

0,0 7,0

7,0 12,3

12,3 17,7

23,0 100,0

2
3
4 17,7 23,0

40. Parametrizzazione del valore CDD in 5 classi di livello

Il livello intermedio di SU95P, del 3 livello, & pari a 15+/-2,66 e rappresenta parte del range attendibile
previsto dal PNACC. | livelli 2 e 4 rappresentano i livelli inferiori e superiori di quello intermedio, che
includuno tutto il range previsto dal PNACC (15+-8) e non incluso nel livello 3. | livelli 1 e 5 fanno
riferimento a dei livelli che vanno oltre il range ipotizzato dal PNACC con un numero di giorni massimi di
siccita consecutivi relativamente basso o alto (rispettivamente per il livello 1 e 5).

Calcolando il valore medio dei giorni SU95P su tutto I'arco della serie storica si ottiene un valore di pericolo
“climatico” pari a 5, in una scala compresa tra 1 (trascurabile) e 5 (molto alta) in quanto il valore ottenuto,
di 40 giorni medi, & ben superiore al range massimo previsto dal PNACC di 23 giorni.

| fattori di pericolo per le catene 3 e 4 sono indicate di seguito e sono state gia precedentemente descritte.
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CATENA

IMPATTO N.3 Descrizione del fattore Indicatore

Alte temperature medie SU95P: N° di giggn;r‘;%n Temperatura>

41. Fattori di pericolo per la catena n.3

CATENA DI

IMPATTO 4 Descrizione del fattore Indicatore

SU95P: N° di giorni con Temperatura> 29,2
°C

1 Alte temperature medie

Giorni consecutivi con CDD: N° di giomni consecutivi con pioggia
pioggia <1mm <1mm

N

42. Fattori di pericolo per la catena n.4

3.4 Individuazione degli impatti intermedi

Nel Rapporto AR5 dell'IPCC, il termine impatti € usato principalmente per riferirsi agli effetti degli eventi
meteorologici e climatici estremi e dei cambiamenti climatici, sui sistemi naturali e umani. Gli impatti
generalmente si riferiscono agli effetti su persone, abitazioni, salute, ecosistemi, beni e risorse economiche,
sociali e culturali, servizi (inclusi quelli ambientali) e infrastrutture dovuti all'interazione dei cambiamenti
climatici o degli eventi climatici pericolosi che si presentano entro uno specifico periodo di tempo, e alla
vulnerabilita di una societa o di un sistema esposti ai cambiamenti climatici stessi.

Gli impatti intermedi sono fattori che e possibile influenzare (mitigare, ridurre, annullare) attraverso lo
sviluppo di misure di adattamento.

La prima identificazione degli impatti nell’area ¢ stata fatta prendendo in considerazione il PNACC.
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Potenziali impatti climatici per settore

Carenza idrica per uso civile/industriale, irriguo

Alterazione della qualita dell’'acqua sotterranea (Es. Accentuazione dell'intrusione salina, contaminazione accidentale della falda causata da eventi estremi,
contaminazione microbiologica, ...}

Alterazione della qualita delle acque superficiali (Es. Aumento della concentrazione di inguinanti, proliferazioni algali o batteriche, ...}

Impatti sul suolo (Es. Salinizzazione, desertificazione/impoverimento del suolo, accentuazione erosione costiera, ...)

Accentuazione dei fenomeni di dissesto idro-geo-morfologico (Es. frane, smottamenti, ...)

Alluvione per esondazione corsi d'acqua in zona urbana o rurale

Inondazione costiera (Es. Impatti su strutture balneari e portuali da mareggiate/eventi meteomarini estremi, ...}

Allagamento per insufficienza dei sistemi di drenaggio (in ambito urbano)

Alterazione ecosistemi (Es. Scomparsa habitat, diffusione specie aliene, perdita biodiversita, ...)

Aumento degli incendi

Perdita di produttivita in agricoltura/attivita zootecnica - Specificare origine (Es. Diffusione fitopatologie legate all'aumento temperatura, danni alle colture da
eventi estremi guali forti piogge, siccita, gelate, ...)

Impatti sulle attivitd economiche (Es. Danni alle strutture, agli impianti, ai macchinari da eventi estremi, ...)

Impatti specifici sulle attivita economiche legate a PESCA/ACQUACOLTURA (Es. Alterazione quantita, qualita e composizione dello stock ittico, danni a imbarcazioni
e impianti da eventi estremi, ...

Impatti specifici sulle attivitd economiche legate al TURISMO (Es. Danni alle strutture balneari e recettive da eventi estremi, variazioni dei flussi turistici, ...}

Impatti sulla salute umana (Es. Aumento richieste di intervento sanitario, accentuazione patologie cardiorespiratorie/allergopatie, diffusione "nuove” patologie, ...)

Impatti sugli insediamenti urbani (Es. Danni agli edifici e interruzione dei servizi da eventi estremi, Accentuazione isola di calore urbana, ...}

Potenziali impatti climatici per settore

Impatti sulle infrastrutture di trasporto (Es. Interruzioni della viabilita/ferroviarie, ...)

Impatti sulle infrastrutture energetiche (Es. Difficolta di gestione della domanda di energia, danni alle infrastrutture di produzione e distribuzione da eventi
estremi, aumento perdite di rete, ...}

Impatti sul patrimonio culturale (Es. Danni ai manufatti di interesse storico culturale da eventi estremi, Accentuazione dei fenomeni di degrado, ...)

Impatti su Industria e infrastrutture pericolose (Es. Danni agliimpianti e alle reti da eventiestremi, rilascio accidentale di sostanze pericolose/inquinanti...)

43. Potenziali impatti climatici - Fonte: CRAS su base PNACC

3.5 Individuazione degli elementi esposti

Nel Rapporto AR5, I'esposizione viene definita come la presenza di persone, mezzi di sussistenza, specie o
ecosistemi, funzioni ambientali, servizi e risorse, infrastrutture, beni economici, sociali o culturali in luoghi
che potrebbero essere colpiti negativamente.

Di seguito, per ogni catena di impatto, sono illustrati i fattori di esposizione individuati ed il relativo
indicatore.
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Per la catena di impatto n.1 sono stati identificati i seguenti fattori di esposizione, secondo il calcolo del
rischio da precipitazioni estreme che causano alluvioni (1/A: catena d’'impatto 1 — rischio A) o che causano

frane (1/B).

CATENA DI e -
IMPATTO 1/A Descrizione del fattore Indicatore
Popolazione residente in IDR_POPP3: % di popolazione residente in
area a rischio idraulico P3 aree a rischio idraulico P3
| | AG_PP: Superficie Agricola Utilizzata (SAU)
2 Aree Agricole per abitante confrontata con il dato medio
regionale
3 Seftore fifistico TU_PP: Presenze turisticr)e per.abitante
comparato al dato medio regionale
07 A% : ” :
4 Setiore induatiiale IND_E: % di addetti nel settore industriale

comparato con la media regionale

44. Fattori di esposizione per la catena di impatto n. 1/A

CATENA DI
IMPATTO 1/B

Descrizione del fattore Indicatore

Popolazione residente in PAI_PopP3+P4: % di popolazione che
aree a rischio frana P3+P4 @ vive in aree a rischio frana (P3 + P4)

AG_PP: Superficie Agricola Utilizzata
2 Aree Agricole (SAU) per abitante confrontata con il
dato medio regionale

TU_PP: Presenze turistiche per abitante

3 Settore turistico - ;
comparato al dato medio regionale

IND_E: % di addetti nel settore
4 Settore industriale industriale comparato con la media

regionale
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45. Fattori di esposizione per la catena di impatto n. 1/B

Il territorio della regione Abruzzo € naturalmente predisposto ai fenomeni di dissesto idrogeologico data la
naturale conformazione geologica, geomorfologica e idrografica.

| potenziali incrementi indotti dai cambiamenti climatici sulla frequenza e intensita di alcune tipologie di
eventi atmosferici, in primis piogge di breve durata ed elevata intensita possono rappresentare un aggravio
delle condizioni di rischio attuali rispetto ai temi esondazione e movimentazioni gravitativi.

Nel calcolo del rischio per la catena di impatto 1 relativa al rischio alluvione (1/A) e frana (1/B), & valutata
I’esposizione della popolazione rispettivamente per il rischio idraulico e per il rischio frana.

Per le aree a rischio idrogeologico si & fatto riferimento alla mosaicatura realizzata dal Rapporto ISPRA 2018
“Dissesto idrogeologico in Italia: pericolosita e indicatori di rischio”. La stima della popolazione a rischio
idraulico e stata effettuata intersecando, in ambiente QGIS, le aree a pericolosita da allagamento con i dati
ISTAT della popolazione (aggiornamento 2017). Non essendo nota l'esatta ubicazione della popolazione
all'interno delle sezioni, gli abitanti sono stati uniformemente distribuiti all’interno di ciascuna sezione. Il
numero di persone esposte & stato quindi calcolato con il metodo di proporzionalita, moltiplicando la
percentuale di area a pericolosita idraulica all’interno di ciascuna sezione di censimento per la popolazione
residente nella suddetta sezione. Il dato e stato quindi aggregato su base comunale e per |'area target.

La mappa della pericolosita idraulica sull'intero territorio nazionale & stata realizzata secondo i tre scenari
di pericolosita del D. Lgs. 49/2010: elevata P3 con tempo di ritorno fra 20 e 50 anni (alluvioni frequenti),
media P2 con tempo di ritorno fra 100 e 200 anni (alluvioni poco frequenti) e bassa P1 (scarsa probabilita di
alluvioni o scenari di eventi estremi). Per I'esposizione nell’area target e stata focalizzata I'attenzione sulle
aree a pericolosita elevata.

RISCHIO DA ALLUVIONE

Popolazione residente in | Popolazione residentein | Popolazione residente in
Comune aree a pericolosita aree a pericolosita aree a pericolosita
idraulica bassa -P1 idraulica media -P2 idraulica elevata -P3
Castiglione Messer Raimondo 34 28 23
Castilenti 30 26 19
Elice 40 35 22
Penne 36 21 14
TOTALE 140 110 78

46. Popolazione a rischio alluvione nei comuni dell’area target — Fonte: ISPRA (dati 2017)
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POPOLAZIONE A RISCHIO ALLAGAMENTO - AREA
TARGET

Popolazione
residente in aree a
pericolosita idraulica

Popolazione
residente in aree a
pericolosita Idraulica

elevata -P3 ba:s;g;?l
24%
Popolazione

residente in aree a
pericolosita idraulica
media -P2
33%

47. Popolazione a rischio idraulico nei comuni dell’area target — Fonte: Elaborazione propria su fonte
dati ISPRA

La popolazione dell’area target che ricade nelle aree a rischio idraulico rappresenta il 1,9% del totale della
popolazione residente (con riferimento alllanno 2017). La popolazione esposta al rischio idraulico a
pericolosita elevata P3 rappresenta lo 0,4%.

A livello regionale, il 13,8% della popolazione abruzzese risiede in aree a rischio idraulico, di cui il 2,6% in
aree a pericolosita P3. Se si confrontano questi valori con il dato dell’area target emerge che la popolazione
esposta nell’area target & percentualmente molto bassa rispetto al dato regionale.

Il valore della % di popolazione esposta a rischio idraulico in area P3 (IDR_POPP3) é stato parametrizzato in
5 classi prendendo in considerazione il valore medio della Regione Abruzzo. Tale valore medio & stato
moltiplicato e diviso per 1,5 al fine di determinare il valore massimo (2,6% x 1,5 = 3,9%) e minimo
(2,6% / 1,5 = 1,7%) del livello 3. Per determinare il range dei livelli 2 e 4, non inclusi nel livello 3, & stato
moltiplicato e diviso il valore medio abruzzese per 3. | livelli 1 e 5 includono i valori rispettivamente inferiori
e superiori a quelli previsti dai livelli intermedi 2, 3 e 4. Di seguito la tabella con i valori minimi e massimi
dei differenti livelli.
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IDR_POPP3 - % popolazione
LIVELLO MIN MAX
- 0,0% 0,9%
2 0,9% 1,7%
3 1,7% 3,9%
4 3,9% 7,7%
- 7,7% 100,0%

48. Parametrizzazione del valore IDR_POPP3 in 5 classi di livello

Considerando che il valore IDR_POPP3 effettivo del Joint_SECAP & pari a circa lo 0,4% di conseguenza il
valore osservato, parametrizzato nei livelli, € pari a 1, cioe basso.

Di seguito sono rappresentate le mappe delle aree a rischio idraulico P3 a livello di area target e con un
focus sui comuni di Castiglione Messer Raimondo e Castilenti.
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49. Comuni dell’area target con focus su Castilenti — Castiglione M.R.: aree a rischio idraulico P3

Le mappe della pericolosita da frana derivano dai Piani di Assetto Idrogeologico (PAl) e classificano la
pericolosita per l'intero territorio nazionale in 5 classi: pericolosita molto elevata P4, elevata P3, media P2,
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moderata P1 e aree di attenzione AA. La popolazione residente nelle aree a a rischio frana é stata stimata
analogamente alla popolazione a rischio idraulico.

L’attenzione é stata focalizzata sulla popolazione che vive nelle aree a maggiore pericolosita (elevata P3 e
molto elevata P4), assoggettate ai vincoli di utilizzo del territorio pil restrittivi.

RISCHIO DA FRANA

Popolazione residente in

Popolazione residente in | Popolazione residente in

Popolazione residente in

Popolazione residente in

Comune aree di attenzione PAI - aa| 27€€2 pericolosita frana aree a pericolosita frana | aree a pericolosita frana | aree a pericolosita frana

PAI moderata - P1 PAl media - P2 PAl elevata - P3 PAI molto elevata - P4
Castiglione Messer Raimondo 0 12 0 175 153
Castilenti 0 22 0 102 105
Elice 0 3 0 81 74
Penne 0 97 0 1407 675
TOTALE 0 134 0 1765 1007

50. Popolazione a rischio frane nei comuni dell’area target — Fonte: ISPRA (dati 2017)

PFopolazione in ares PAL

-P1
4%

Popolazions in aree PAI

-
35%

Popolazione in aree PAI
-P3
61%

POPOLAZIONE RISCHIO FRANA - AREA TARGET

51. Popolazione a rischio frana in area target — elaborazione propria su dati ISPRA 2017

La popolazione dell’area target che ricade nelle aree a rischio frana rappresenta il 16,5% del totale della
popolazione residente (con riferimento all’'anno 2017). Il 15,9 % della popolazione vive in aree a
pericolosita elevata e molto elevata.
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Se si confrontano questi valori con il dato regionale (7,8% della popolazione abruzzese risiede in aree a
rischio frana, di cui il 5,8% in aree a pericolosita P3 e P4) emerge che il livello di esposizione per I'area
target e estremamente alto.

Il valore della % di popolazione esposta a rischio frana in area P3 e P4 (PAlI_PopP3+P4) é& stato
parametrizzato in 5 classi prendendo in considerazione il valore medio della Regione Abruzzo. Tale valore
medio é stato moltiplicato e diviso per 1,5 al fine di determinare il valore massimo (5,8% x 1,5 = 8,7%) e
minimo (5,8% / 1,5 = 3,8%) del livello 3. Per determinare il range dei livelli 2 e 4, non inclusi nel livello 3, &
stato moltiplicato e diviso il valore medio abruzzese per 3. | livelli 1 e 5 includono i valori rispettivamente
inferiori e superiori a quelli previsti dai livelli intermedi 2, 3 e 4. Di seguito la tabella con i valori minimi e
massimi dei differenti livelli.

PAI_PopP3+P4 - % popolazione

LIVELLO MIN MAX

0,0% 1,9%

1,9% 3,8%

3,8% 8,7%

17,3% 100,0%

2
3
4 8,7% 17,3%

52. Parametrizzazione del valore PAl_PopP3+P4 in 5 classi di livello

Considerando che il valore PAI_PopP3+P4 effettivo del Joint_SECAP & pari a circa 15,9% di conseguenza il
valore osservato, parametrizzato nei livelli, € pari a 4, cioe medio-alto.

Di seguito sono inserite le mappe di rischio da frana con pericolosita P3 e P4 per |'area target e, a titolo di
esempio, il dettaglio comunale di Penne.
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53. Area a rischio frana P3 e P4 con focus sul Comune di Penne

Per le aree agricole, e stato introdotto come indicatore la Superfice Agricola Utilizzata (SAU) per abitante.
La SAU indica I'insieme dei terreni destinati alla produzione agricola, che include seminativi, prati, prati
permanenti e pascoli, coltivazioni legnose agrarie (coltivazioni legnose che danno prodotti agricoli, esclusi i
boschi ed i prodotti forestali) e terreni mantenuti in buone condizioni agronomiche e ambientali.
L'indicatore preso in considerazione analizza la SAU per abitante rispetto al dato regionale ed & un
indicatore dell'impatto ambientale ed economico dell’agricoltura sul territorio confrontato con il dato
regionale.

Questo indicatore fornisce indirettamente anche informazioni sul consumo di suolo e sul grado di
autosufficienza alimentare. Il consumo di suolo indica la quantita di territorio che cessa di essere naturale
in quanto coperto da opere costruttive. Il consumo di suolo € determinato, in positivo, dalla realizzazione di
abitazioni, insediamenti produttivi e infrastrutture finalizzati al miglioramento dell’organizzazione sociale.
In negativo, produce una riduzione dei terreni disponibili per la conservazione della flora e la fauna
selvatica; I'agricoltura e la zootecnia; I'assorbimento “in loco” dell’acqua piovana.

Il settore agricoltura, per quanto non rappresenti il principale settore di occupazione del territorio dell’area
target (in termine di occupazione interessa circa 0,5% degli addetti), interessa una buona parte del
territorio. Circa il 61,2% della superficie dell’area target ¢, infatti, classificata come SAU.

European Regional Development Fund www.italy-croatia.eu/jointsecap


https://it.wikipedia.org/wiki/Produzione_agricola

l iterreg

Italy - Croatia
]C'H"It SECAP EURCPEAN UNION

superficie totale (sat)
superficie superficie agricola utilizzata (sau) arboricoltura da | boschi annessi superficie
ElelgleE] seminativi i coltivazioni orti familiari prati legno annessa ad aziende agricola non
utilizzata (sau) legnose permanenti e ad aziende agricole utilizzata e
agrarie, escluso pascoli agricole altra superficie
vite

Utilizzazione dei terreni
dell'unita agricola

Territorio

Castiglione Messer

Raimondo 1778,68 1527,07 10,72 179,88 22,48 38,53 69,22 199,98 273,21
Castilent! 1362,73 896 223,25 208,52 10,57 24,39 104,04 101,19 308,71
ez 652,56 302,44 32,45 308,32 87 0,65 36 12,37 2306
Eenne 6003,54 45208 102,11 960,58 63 357,05 95,41 607,61 421,87

54. SAU in ettari per Comune e utilizzazione dei terreni — Fonte AgriStat

Il grafico successivo indica come l'indicatore SAU per abitante per I'area target sia superiore al valore su
scala regionale.

Superficie agricola utilizzata per ahitante

B Jaint interno

0.3

B fhruzia
02

0,1

Saufabitante

55. Confronto dell’indicatore SAU/abitante per I’area target e il dato regionale

Il valore della SAU per abitante (AG_PP) & stato parametrizzato in 5 classi prendendo in considerazione il
valore medio della Regione Abruzzo (0,338 ettari per abitante). Tale valore medio é stato moltiplicato e
diviso per 1,5 al fine di determinare il valore massimo (0,388 x 1,5 = 0,51) e minimo (0,388 / 1,5 = 0,23) del
livello 3. Per determinare il range dei livelli 2 e 4, non inclusi nel livello 3, & stato moltiplicato e diviso il
valore medio abruzzese per 3. | livelli 1 e 5 includono i valori rispettivamente inferiori e superiori a quelli
previsti dai livelli intermedi 2, 3 e 4. Di seguito la tabella con i valori minimi e massimi dei differenti livelli.
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AG_PP —ha di SAU per abitante
LIVELLO MIN MAX
0,00 0,11

2 0,11 0,23

3 0,23 0,51

4 0,51 1,02
- 1,02 100,00

56. Parametrizzazione del valore AG_PP in 5 classi di livello

Considerando che il valore AG_PP effettivo del joint SECAP & pari a circa 0,53 di conseguenza il valore
osservato, parametrizzato nei livelli, &€ pari a 4, cioe medio-alto.

L'introduzione dell’indicatore “presenze turistiche per abitante” puo essere letto come un indicatore di
“pressione turistica”. Esso indica I'impatto dei flussi turistici sui territori e sulla popolazione residente. Il
grafico successivo indica quanto il turismo nell’area target incida per abitante rispetto al valore regionale.
Va evidenziato che questo valore & parziale in quanto non é stato reso divulgabile il dato per il Comune di
Elice. Il valore rilevato di 0,2 presenze turistiche per abitante € una media dei valori per il periodo
decennale 2009-2018.

N. di presenze turistiche totali (media
2009-18) per abitante

B jgint interma

B sbrure

Pregence turistiche) Abitanti

57. Confronto presenze turistiche per abitante a livello di area target e regionale
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Il valore delle presenze turistiche per abitante (TU_PP) e stato parametrizzato in 5 classi prendendo in
considerazione il valore medio della Regione Abruzzo (5,03 presenze turistiche per abitante). Tale valore
medio e stato moltiplicato e diviso per 1,5 al fine di determinare il valore massimo (5,03 x 1,5 = 7,55) e
minimo (5,03 / 1,5 = 3,36) del livello 3. Per determinare il range dei livelli 2 e 4, non inclusi nel livello 3, &
stato moltiplicato e diviso il valore medio abruzzese per 3. | livelli 1 e 5 includono i valori rispettivamente
inferiori e superiori a quelli previsti dai livelli intermedi 2, 3 e 4. Di seguito la tabella con i valori minimi e
massimi dei differenti livelli.

TU_PP — presenze turistiche per abitante

LIVELLO MIN MAX

0,00 1,68

1,68 3,36

3,36 7,55

15,10 100,00

2
3
4 7,55 15,10

58. Parametrizzazione del valore TU_PP in 5 classi di livello

Considerando che il valore TU_PP effettivo del joint SECAP & pari a circa 0,2 di conseguenza il valore
osservato, parametrizzato nei livelli, € pari a 1, cioe basso.

Infine, I'indicatore della percentuale di addetti nel settore industriale comparato alla media regionale
fornisce un’indicazione dell’incidenza del settore secondario rispetto al dato regionale e da indicazione del
grado di industrializzazione di un territorio in relazione ai suoi abitanti.
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% di addetti per settore
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59. Percentuale addetti per settore nell’area target rispetto al dato regionale

Per I'area target, il settore secondario & altamente sviluppato e impiega il 58,8% degli occupati.

Il valore della percentuale degli addetti ricadenti nel settore industriale, il secondario, (IND_E) é stato
parametrizzato in 5 classi prendendo in considerazione il valore medio della Regione Abruzzo (40,6% di
addetti nel secondario). Tale valore medio e stato moltiplicato e diviso per 1,1 al fine di determinare il
valore massimo (40,6% x 1,1 = 44,7%) e minimo (40,6% / 1,1 = 36,9%) del livello 3. Per determinare il range
dei livelli 2 e 4, non inclusi nel livello 3, e stato moltiplicato e diviso il valore medio abruzzese per 1,3. | livelli
1 e 5 includono i valori rispettivamente inferiori e superiori a quelli previsti dai livelli intermedi 2, 3 e 4. Di
seguito la tabella con i valori minimi e massimi dei differenti livelli.
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IND_E — % di addetti nel secondario

Livello MIN MAX
0,0% 28,4%

2 28,4% 36,9%

3 36,9% 44,7%

4 44,7% 58,1%
- 58,1% 100,0%

60. Parametrizzazione del valore IND_E in 5 classi di livello

Considerando che il valore IND_E per I'area target € pari a circa IL 58,8% di conseguenza il valore osservato,
parametrizzato nei livelli, & pari a 5, cioé alto.
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Per la catena di impatto n. 2 sono stati identificati i seguenti fattori di esposizione.

CATENA DI

IMPATTO 2 Descrizione del fattore Indicatore

POP: Tutta popolazione residente nell'area

1 Popolazione

del joint
2 Aree naturali protette PR _A: % di Comuni in area protetta
AG_PP: Superficie Agricola Utilizzata
3 Aree Agricole (SAU) per abitante confrontata con il dato
medio regionale
4 Settore turistico TU_PP: Presenze turistiche per abitante
comparato al dato medio regionale
5 Settore industriale IND_E: % di addetti nel settore industriale

comparato con la media regionale

61. Fattori di esposizione per la catena di impatto n. 2

L'indicatore POP fa riferimento alla popolazione residente nell’area target. Il dato estrapolato dai dati ISTAT
mostra nel periodo 2002 -2019 una diminuzione della popolazione pari al 5,3%.

Popolazione area target

17500
17000

2014
2015
2016
2017
2018
019

FEESESEREHEE

=#=popolazione area target

62. Popolazione in area target dal 2002 al 2019 — Fonte: ISTAT
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Per I'indicatore relativo alla popolazione (POP) si & indicata la popolazione soggetta al pericolo della relativa
catena, che & pari al 100% della popolazione.

L'indicatore “Percentuale di comuni in area protetta” (PR_A) permette di evidenziare I'importanza della
tutela della biodiversita, del rispetto delle diverse funzioni del suolo e, indirettamente, del benessere delle
persone in questi Comuni. Nell’area target, & presente la Riserva Naturale Regionale del Lago di Penne.

La Riserva Naturale Lago di Penne si estende per 150 ettari nel territorio comunale di Penne. E un insieme
di vari ambienti: prevalenza di microclima lacustre con zone umide e stagni caratterizzati da vegetazione
ripariale. Dal bosco igrofilo si passa al bosco mesofilo e termofilo risalendo sulle colline fino ad arrivare ai
coltivi caratterizzati da ulivi e cereali. L’area presenta un’alternanza di zone antropizzate e zone selvagge. Il
lago & un bacino artificiale realizzato da un ristringimento della vallata del fiume Tavo e dal 1987 la Riserva
Naturale Lago di Penne costituisce una delle pit importanti della Regione. Nella Riserva sono state avviate
alcune importanti iniziative di conservazione della fauna, tra le quali il Progetto Lontra del WWF lItalia, con
la realizzazione sulle rive del lago di Penne di un centro di riproduzione e di educazione del rarissimo
mustelide.

L’area protetta copre meno dell’l % della superficie totale dell’area target.

L'indicatore PR_A risulta essere pari al 25% essendo uno dei quattro Comuni del Joint SECAP ad avere
un’area protetta.

Per gli altri indicatori (AG_PP, TU_PP e IND_E) si faccia riferimento alla spiegazione fornita per i fattori di
esposizione della catena d’impatto 1.

Per la catena n. 3 sono stati identificati i seguenti fattori di esposizione:
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CATENA

IMPATTO N.3 Descrizione del fattore Indicatore

POP: Tutta popolazione residente
nell'area del joint

1 Popolazione

2 Aree naturali protette PR _A: % di Comuni in area protetta

AG_PP: Superficie Agricola Utilizzata
3 Aree Agricole (SAU) per abitante confrontata con il
dato medio regionale

TU_PP: Presenze turistiche per abitante

4 Settore turistico : :
comparato al dato medio regionale
IND_E: % di addetti nel settore
5 Settore industriale industriale comparato con la media

regionale

63. Fattori di esposizione per la catena di impatto n. 3

Tutti gli indicatori sono stati utilizzati nelle catene precedenti e pertanto si faccia riferimento alle
precedenti spiegazioni.
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Per la catena di impatto n.4 sono stati identificati i seguenti fattori di esposizione:

CATENA DI . .
IMPATTO 4 Descrizione del fattore Indicatore
1 Aree naturali protette PR _A: % di Comuni in area protetta
AG_PP: Superficie Agricola Utilizzata
2 Aree Agricole (SAU) per abitante confrontata con il dato

medio regionale

TU_PP: Presenze turistiche per abitante
comparato al dato medio regionale

F_A: % di area di foresta nel joint,
comparato con la % regionale

3 Settore turistico

4 Foreste

64. Fattori di esposizione per la catena di impatto n. 4

L'indicatore “Foreste” (F_A) indica la percentuale di aree forestali presenti nell’area target. |l valore rilevato
delle foreste & pari a 28,6 km? rispetto ai 160 km? dell’intera area del joint SECAP. La mappa successiva
fornisce un’indicazione della collocazione delle aree forestali sui territori dei diversi Comuni.
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. Aree forestali
D interno

65. Aree forestali nel territorio — Fonte: elaborazione Qgis su dati Regione Abruzzo

Il valore della percentuale di aree forestali ricadenti nel territorio (A_F) & stato parametrizzato in 5 classi
prendendo in considerazione il valore medio della Regione Abruzzo (pari al 36,2% del territorio, ovvero pari
ad una copertura forestale di 3892 km? su un’area complessiva di 10763 km?). Tale valore medio & stato
moltiplicato e diviso per 1,25 al fine di determinare il valore massimo (36,2% x 1,25 = 45,2%) e minimo
(36,2% / 1,25 = 28,9%) del livello 3. Per determinare il range dei livelli 2 e 4, non inclusi nel livello 3, & stato
moltiplicato e diviso il valore medio abruzzese per 2,5. | livelli 1 e 5 includono i valori rispettivamente
inferiori e superiori a quelli previsti dai livelli intermedi 2, 3 e 4. Di seguito la tabella con i valori minimi e
massimi dei differenti livelli.
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A_F — % di area forestale del territorio
Livello MIN MAX
1 0,0% 14,5%
2 14,5% 28,9%
3 28,9% 45,2%
4 45,2% 90,4%
5 90,4% 100,0%

66. Parametrizzazione del valore A_F in 5 classi di livello

Considerando che il valore A_F effettivo dell’area target e pari a circa IL 17,9% di conseguenza il valore
osservato, parametrizzato nei livelli, & pari a 2, cioé medio-basso.

3.6 Vulnerabilita

Nel rapporto AR5, la vulnerabilita viene definita come la propensione o la predisposizione degli elementi
esposti a essere influenzati negativamente. Il termine comprende una varieta di concetti ed elementi, tra
cui la sensitivita al danno e la mancanza di capacita di far fronte e di adattarsi.

......

variabilita e dal cambiamento del clima. L'effetto puo essere diretto (ad es. un cambiamento nella resa
delle colture in risposta ad una variazione della temperatura) o indiretto (ad es. i danni causati da un
aumento della frequenza di inondazioni costiere a causa dell'innalzamento del livello del mare).

La Capacita di adattamento (agli impatti dei cambiamenti climatici) e la capacita dei sistemi, delle
istituzioni, degli esseri umani e degli altri organismi di adattarsi a potenziali danni, per sfruttare le
opportunita, o per rispondere alle conseguenze.

La sensitivita fornisce informazioni sulla suscettibilita dell’area target a determinati impatti e per questo e
influenzata da proprieta specifiche del sistema di riferimento.

Nella presente analisi i fattori della sensitivita sono riconducibili a tre categorie:

e Fattore naturale: recettori naturali (per esempio: aree forestali a rischio pirologico medio e alto,
aree infestate da punteruolo rosso, carenza idrica in agricoltura). Gli elementi naturali possono
contribuire ad aumentare la sensitivita dei sistemi ai cambiamenti climatici.

e Fattore umano: recettori (per esempio: Indice di dipendenza strutturale, etc.) che presentano uno
status fisiologico e/o socioeconomico tale da renderli suscettibili di essere influenzati dai
cambiamenti climatici.
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e Fattore morfologico urbano: recettori (per esempio: stato di conservazione degli edifici
residenziali) con caratteristiche fisiche, struttura, stato tale da renderli suscettibili agli effetti dei
cambiamenti climatici. In alcuni casi questi elementi possono contribuire ad aumentare la
sensitivita del sistema al cambio climatico.

La capacita di adattamento include invece la capacita intrinseca di sapersi pilt o meno adattare, di
raccogliere e analizzare informazioni, comunicare, pianificare e attuare strategie di adattamento che
riducano la vulnerabilita agli impatti dei cambiamenti climatici. La capacita di adattamento & qui
riconducibile alle istituzioni (ad es. alla capacita degli enti locali di contribuire al processo di adattamento
tramite la dotazione di piani di emergenza comunale), alle risorse economiche ovvero alle risorse
economiche e finanziarie disponibili per migliorare la capacita di adattamento o attuare misure di
adattamento (ad es. le risorse finanziarie per il rischio idrogeologico, ma anche l'indice di vulnerabilita
sociale e materiale).

Per la catena di impatto n.1 sono stati identificati i seguenti fattori di vulnerabilita, identici per il calcolo del
rischio 1/A e 1/B.

CATENA DI

IMPATTO 1/A Descrizione del fattore Indicatore

1 Vulnerabilita sociale € | ;an1. ndice di vulnerabilita sociale e materiale
materiale

IND_DIP_STR: Rapporto fra la popolazione
non attiva (0-14 annie > 65 anni) e la
popolazione in eta attiva (15-65
anni)comparato al dato medio regionale

2 Dipendenza strutturale

E30+E31: % di edifici residenziali con uno stato
pessimo e mediocre di conservazione
comparato al totale edifici residenziali

Edifici residenziali in scarso
stato di conservazione

M_E_P: N° di piani di emergenza e stato di

4 Piani di emergenza h
aggiornamento

R_A_H: % di risorse finanziarie regionali
destinate al rischio idrogeologico comparato al
dato regionale

Scarsita di risorse per il
rischio idrogeologico

67. Indicatori di vulnerabilita per la catena 1A e 1B
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Fra gli indicatori selezionati, richiede un approfondimento l'indice di vulnerabilita sociale e materiale.
Vulnerabilita sociale e materiale significa vivere in una condizione di incertezza, suscettibile di trasformarsi
in vero e proprio disagio economico e sociale. Attraverso un indicatore proposto da Istat, & possibile
stimare per ciascun territorio la sua vulnerabilita, a partire dalle caratteristiche di chi ci abita. L'indice e
costruito attraverso la combinazione di sette indicatori elementari, tra cui il livello di istruzione, le strutture
familiari, le condizioni abitative, la partecipazione al mercato del lavoro e le condizioni economiche.

Piu e alto, maggiore ¢ il rischio di disagio e vulnerabilita in quella zona. Se inferiore a 97 il territorio ha un
basso indice di vulnerabilita, tra 97 e 98 il rischio € medio-basso, tra 98 e 99 rischio medio, tra 99 e 103
rischio medio-alto, sopra 103 rischio alto.

L'indice di vulnerabilita sociale e materiale & uno strumento capace di esprimere con un unico valore i
diversi aspetti di un fenomeno di natura multidimensionale, e che, per la sua facile lettura, agevola i
confronti territoriali e temporali.

| comuni dell’area target hanno un rischio di disagio e vulnerabilita medio e medio-alto.

AMBITO IVSM
Castiglione Messer
Raimondo 102,80
Castilenti 98,49
Penne 101,35
Elice 101,77

68. Indice IVSM per i comuni dell’area target

Il valore della vulnerabilita sociale (IVSM), in base alle considerazioni effettuate, & stato parametrizzato in 5
classi prendendo in considerazione I'approfondimento descritto. Di seguito la tabella con i valori minimi e
massimi dei differenti livelli.
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IVSM - Indice di vulnerabilita sociale e
materiale
Livello MIN (>=) MAX (<)

1 70 97

2 97 98

3 98 99

4 99 103
- 103 130

69. Parametrizzazione del valore IVSM in 5 classi di livello

Considerando che il valore IVSM effettivo dell’area target, pesato per ogni dato comunale in base al
numero di abitanti, & pari a circa 101,3, di conseguenza il valore osservato, parametrizzato nei livelli, & pari
a 4, cioé medio-alto.

L'indice di dipendenza strutturale € un indice proposto da ISTAT, che & dato dal rapporto tra popolazione in
eta non attiva (0-14 anni e 65 anni e piu) e popolazione in eta attiva (15-64 anni), moltiplicato per 100.

L'indice di dipendenza strutturale calcola quanti individui ci sono in eta non attiva ogni 100 in eta attiva,
fornendo indirettamente una misura della sostenibilita della struttura di una popolazione.

Il denominatore rappresenta la fascia di popolazione che dovrebbe provvedere al sostentamento della
fascia indicata al numeratore.

Tale rapporto esprime il carico sociale ed economico teorico della popolazione in eta attiva: valori superiori
al 50 per cento indicano una situazione di squilibrio generazionale.

Indice di dipendenza

Comune
strutturale

Castiglione Messer

Raimondo 57,35
Castilenti 46,74
Penne 54,56
Elice 52,25

70. Indice di dipendenza strutturale per i Comuni dell’area target
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Dalla tabella si evince che, ad eccezione di Castilenti, tutti i Comuni dell’area target presentano uno
squilibrio generazionale. Il Comune di Castiglione Messer Raimondo ha un indice addirittura superiore al
valore medio regionale, pari a 56,52.

Il valore dell’indice di dipendenza strutturale (IND_DIP_STR) e stato parametrizzato in 5 classi prendendo in
considerazione il valore medio italiano al 2018 (pari al 56,05%). A tale valore medio & stato aggiunto o tolto
1 punto percentuale per determinare il massimo (56,05% + 1 = 57,05%) e minimo (56,05% - 1 = 55,05%) del
livello 3. Per determinare il range dei livelli 2 e 4, non inclusi nel livello 3, & stato sono stati aggiunti o tolti 3
punti percentuali. | livelli 1 e 5 includono i valori rispettivamente inferiori e superiori a quelli previsti dai
livelliintermedi 2, 3 e 4. Di seguito la tabella con i valori minimi e massimi dei differenti livelli.

IND_DIP_STR —Indice di dipendenza
strutturale

Livello MIN (>=) MAX (<)

1 0 53,049681

2 53,049681 55,049681

3 55,049681 57,049681

4 57,049681 59,049681

5 59,049681 100

71. Parametrizzazione del valore IND_DIP_STR F in 5 classi di livello

Considerando che il valore IND_DIP_STR effettivo per I'area target € pari a circa il 54,1% di conseguenza il
valore osservato, parametrizzato nei livelli, € pari a 2, cioe medio-basso.

La scelta dell’indicatore sullo stato di conservazione degli edifici residenziali permette di verificare lo stato
di conservazione degli edifici, considerando che un edificio con uno stato di conservazione scarso non € in
grado garantire una certa resilienza ai periodi di stress termico estivo. Per calcolare il valore dell’indicatore
sono stati utilizzati i dati ISTAT relativi allo stato di conservazione dei fabbricati ad uso abitativo,
focalizzando I'attenzione sulle categorie E30 mediocre e E31 pessimo.

L'analisi evidenzia come la maggior parte degli edifici delle sezioni censuarie abitate abbiano un
buono/ottimo stato di conservazione, con una bassa percentuale di edifici in stato di conservazione
mediocre ed una percentuale quasi irrilevante in stato pessimo.

European Regional Development Fund wwuw.italy-croatia.eu/jointsecap




[ iteirey
Italy - Croatia

f oint s ECAP EUROPEAN UMION
E3 - Edifici residenziali (E30 +
Comune totali E30 E31 E30 + E31 E31)/E3
Castiglione Messer

Raimondo 731 174 18 192 26%
Castilenti 481 53 8 61 13%
Penne 2534 399 57 456 18%
Elice 588 43 8 51 9%

72. Edifici ad uso residenziale con stato di conservazione mediocre e pessimo

Il valore della percentuale E30+E31 e stato parametrizzato in 5 classi prendendo in considerazione il valore
medio della Regione Abruzzo (pari al 16,6% degli edifici ricadenti in uno stato di conservazione pessimo o
scarso). Tale valore medio e stato moltiplicato e diviso per 1,1 al fine di determinare il valore massimo
(16,6% x 1,1 = 18,2%) e minimo (16,6% / 1,1 = 15,1%) del livello 3. Per determinare il range dei livelli 2 e 4,
non inclusi nel livello 3, & stato moltiplicato e diviso il valore medio abruzzese per 1,25. | livelli 1 e 5
includono i valori rispettivamente inferiori e superiori a quelli previsti dai livelli intermedi 2, 3 e 4. Di
seguito la tabella con i valori minimi e massimi dei differenti livelli.

E30+E31 — % di edifici con stato di conservazione scarso o pessimo
Livello MIN MAX
1 0,0% 13,2%
2 13,2% 15,1%
3 15,1% 18,2%
4 18,2% 20,7%
5 20,7% 100,0%

73. Parametrizzazione del valore E30+E31 in 5 classi di livello

Considerando che il valore E30+E31 effettivo del joint SECAP ¢ pari a circa il 17,5% di conseguenza il valore
osservato, parametrizzato nei livelli, € pari a 3, cioe medio.

L'indicatore di presenza del piano di emergenza comunale e livello di aggiornamento e stato inserito perché
indica la capacita di resilienza e adattamento di una comunita. Il piano di emergenza comunale € uno
strumento operativo che contiene tutte le procedure per fronteggiare una qualsiasi calamita attesa o
imprevista in un determinato territorio, consentendo alle autorita di predisporre e coordinare gli interventi
di soccorso a tutela della popolazione e garantendo con ogni mezzo il mantenimento del livello di vita
“civile” messo in crisi da una situazione che comporta gravi disagi fisici e psicologici.

- - / )
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Ogni piano richiede un continuo aggiornamento che tenga conto dell’evoluzione dell’assetto territoriale e
delle variazioni negli scenari attesi.

Tutti i Comuni dell’area target, ad eccezione di Castiglione Messer Raimondo sono dotati di un Piano di
emergenza Comunale, ma non sono aggiornati.

Il punteggio e stato determinato nel seguente modo:

P_E_M —Piano di emergenza comunale
Livello Presenza e aggiornamento
1 Presente ed aggiornato al 19/3/2019
2 Presente ed aggiornato al 2015
3 Presente ed aggiornato al 2010
4 Presente ed aggiornato prima del 2010
5 Assente

74. Punteggio assegnato al singolo Comune per la presenza e aggiornamento del piano di emergenza
comunale

Complessivamente in media i Comuni dell’area target hanno raggiunto un punteggio di 4,25 a
testimonianza dell’assenza del piano di Castiglione Messer Raimondo e del mancato aggiornamento dei
piani per gli altri Comuni.

L'impegno finanziario costituisce un elemento importante per la valutazione della capacita adattiva di una
comunita. L'inserimento dell’indicatore delle risorse finanziarie dedicate al rischio idrogeologico permette
di quantificare quanto si e speso per specifici interventi volti a contrastare gli effetti associati al rischio
idrogeologico. L'indicatore per ora fa riferimento alle sole risorse stanziate tra il 2013 e il 2017 su ordinanza
del capo del dipartimento della protezione civile.

Sarebbe interessante analizzare quanto effettivamente & stato speso sul territorio ed ampliare il
monitoraggio di queste risorse anche integrandole con altre provenienti da altri programmi.

Risulta problematico separare con chiarezza voci di spesa relative all’adattamento da quelle che invece
sono configurabili come spese di ripristino post- evento calamitoso. Infatti, una parte di queste va a
“recuperare” la situazione precedente I'impatto ed & quindi una ragionevole approssimazione del danno
subito, I'altra parte & volta a mettere il sistema impattato in sicurezza rispetto a simili eventi futuri e quindi
si configura come adattamento preventivo. Le due componenti sono pero indissolubilmente legate.

Il valore dei finanziamenti definiti da R_A_H e stato parametrizzato in 5 classi prendendo in considerazione
il valore medio delle risorse finanziate dalla Regione Abruzzo per eventi estremi e relativi a:

e Eventi Nov. Dic 2013 - OCDPC 150/2014 e s.m.i.;
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e Eventi Febbraio - Marzo 2015 - OCDPC 256/2015 e s.m.i.;
e Eventi Gennaio 2017 - OCDPC 441/2017 e s.m.i . DPCM 27/02/2019.

Il valore medio per abitante delle misure elencate & pari a circa 35€ per abitante. Tale valore medio é stato
moltiplicato e diviso per 1,5 al fine di determinare il valore massimo (53€) e minimo (23€) del livello 3. Per
determinare il range dei livelli 2 e 4, non inclusi nel livello 3, & stato moltiplicato e diviso il valore medio
abruzzese per 3. | livelli 1 e 5 includono i valori rispettivamente inferiori e superiori a quelli previsti dai livelli
intermedi 2, 3 e 4. Di seguito la tabella con i valori minimi e massimi dei differenti livelli.

R_A_H Risorse per la lotta al dissesto idrogeologico (€/abitante)
LIVELLO MIN MAX
0€ 11,73 €
4 11,73 € 23,46 €
3 23,46 € 52,79 €
2 52,79 € 105,58 €
- 105,58 € 1.000,00 €

75. Parametrizzazione del valore R_A_H in 5 classi di livello

Considerando che il valore R_A_H effettivo per I'area target & pari a circa 687€ per abitante di conseguenza
il valore osservato, parametrizzato nei livelli, & pari a 1, cioé basso.

Per la catena di impatto n. 2, sono stati individuati i seguenti fattori di vulnerabilita:
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CATENA DI o .
IMPATTO 2 Descrizione del fattore Indicatore
Vulnerabitita
1 Vulnerabilita sociale e IVSM: Indice di vulnerabilita sociale e
materiale materiale

IND_DIP_STR: Rapporto fra la
popolazione non attiva (0-14 anni e > 65
anni) e la popolazione in eta attiva (15-65
anni) comparato al dato medio regionale

2 Dipendenza strutturale

Carenza idrica in
agricoltura

SPI: Indice standardizzato di precipitazione
M_E_P: N° di piani di emergenza e stato di

4 Piani di emergenza .
aggiornamento

76. Indicatori di vulnerabilita per la catena 2

Oltre agli indicatori specificati nella precedente catena d’impatto vengono di seguito fornite le indicazioni in
merito alla carenza idrica.

La carenza idrica in agricoltura puo essere misurata tramite I'indicatore di vulnerabilita SPI (Standardized
Precipitation Index), inftti lo SPI & uno degli indicatori maggiormente utilizzato a livello internazionale per il
monitoraggio della siccita (meteorologica, idrologica e agricola). Lo SPI esprime la rarita di un evento
siccitoso (inteso come deficit di precipitazione) ad una determinata scala temporale, di solito dell ordine dei
mesi, sulla base dei dati storici. L'indice SPI pu0 essere calcolato per diverse scale temporali (3, 6, 12, 24 e
48 mesi) ed ognuna di esse riflette impatto della siccita sulla disponibilita di differenti risorse d acqua.
L'umidita del suolo risponde alle anomalie di precipitazione su scale temporali brevi (1-3 mesi siccita
meteorologica o agricola), mentre la disponibilita di acqua in falda e nei fiumi tende a rispondere su scale
temporali medio-lunghe (6-12 mesi, siccita idrologica) e quella negli invasi maggiori su tempi ancor piu
lunghi (24 e 48 mesi, siccita idrologica o socio-economica). Il calcolo dell'indicatore é stato estrapolato
dalla pubblicazione “Analisi della siccita agricola in alcuni areali della Regione Abruzzo” del servizio presidi
tecnici di supporto al settore agricolo della Regione Abruzzo. |l calcolo mensile (riferito al mese di febbraio)
dell'indice SPI & stato effettuato per otto localita uniformemente distribuite sul territorio della regione
Abruzzo attingendo, per I'arco temporale 1951-2020, ai dati pluviometrici mensili rilevati dal servizio
Idrografico e dal Centro Agrometeorologico Regionale di Scerni. Per |'area target e stato assunto come
riferimento la stazione di Cellino Attanasio (scelta in rappresentanza della provincia di Teramo), che viene
considerata rappresentativa per |’area target.

L’indice SPI viene calcolato dividendo lo scarto tra la precipitazione e il suo valore medio, con la deviazione
standard su una data scala temporale. La variabilita del segnale, composto da valori positivi e negativi,
indica condizione di abbondanza o di deficit di precipitazione rispetto al dato normalmente atteso alla scala
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di tempo utilizzata. L'indice SPI indica il numero di deviazioni standard con cui un evento e distante dalle
condizioni di normalita.

SPI CLASSI
>2 Estremamente umido

da 0,99 a-0,99 nella norma

da-1,5a-1,99 Molto secco

-7 Estremamente secco

77. Classificazione indice SPI - Fonte: Servizio presidi tecnici di supporto al settore agricolo della Regione
Abruzzo

Per valutare I'impatto della siccita nel comparto agricolo sono stati analizzati i seguenti casi particolari: SPI
mensile di febbraio, SPI trimestrale di febbraio, SPI semestrale di febbraio.

L’analisi dell’evoluzione dell’indice SPI mensile di febbraio nell’arco temporale 1951-2020 mette in evidenza
che le condizioni di siccita, espresse con valori di SPI<-1, risultano per Teramo maggiori nel periodo 1986-
2020 rispetto al 1951-1985 .

Localita 1951-1985 1986-2020
Numero valori Numero valori
SPI<-1 SPI <-1

Scerni 7 20,0 9 25,0
Cupello 4 11,4 7 20,0
Chieti 6 17,1 7 20,0
Alanno 5 14,3 6 17,1
Teramo 5 14,3 6 17,1
Sulmona 4 11,4 7 20,0
Avezzano 7 20,0 3 8,6

L'Aquila 7 20,0 5 14,3

78. Confronto dell’indice SPI mensile per i periodi 1951-1985 e 1986-2020 del numero di volte in cui SPI <
-1
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La valutazione dello SPI trimestrale (che include anche le precipitazioni dei due mesi precedenti gennaio e
dicembre) mostra per Teramo un notevole aumento della frequenza di valori di SPI<-1 nel periodo 1986-
2020 rispetto al 1951-1985, segno di una tendenza all'aumento dei fenomeni siccitosi nei mesi invernali.

Localita 1951-1985 1986-2020
Numero valori % Numero valori %
SPI<-1 SPI<-1

Scerni 3 8,6 8 22,8
Cupello 4 11,4 7 20,0
Chieti 6 17,1 6 17,1
Alanno 3 8,6 7 20,0
Teramo 4 11,4 7 20,0
Sulmona 6 17,1 4 11,4
Avezzano 2 5,7 9 25,7
L’Aquila 4 11,4 6 17,1

79. Confronto dell’indice SPI trimestrale per i periodi 1951-1985 e 1986-2020 del numero di volte in cui
SPI<-1

Infine, la valutazione dello SPI semestrale (che considera le precipitazioni a ritroso fino al mese di
settembre) mostra che i valori di SPI<-1, risultano nella stazione di Teramo il doppio nel periodo 1986-2020
rispetto al 1951-1985 segno che si registra una tendenza all'incremento delle condizioni di siccita nel
periodo autunno-invernale.

Localita 1951-1985 1986-2020
Numero valori % Numero valori %
SPI<-1 SPI<-1

Scerni 4 11,4 7 20,0
Cupello 4 11,4 8 22,0
Chieti 10 28,5 5 14,0
Alanno 2 5,7 6 17,1
Teramo 4 11,4 8 22,8
Sulmona 3 8,0 5 14,3
Avezzano 2 2,7 7 20,0
L’Aquila 7 20 6 17,1

80. Confronto dell’indice SPI semestrale per i periodi 1951-1985 e 1986 -2020 del numero di volte in cui

SPI<1
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La tendenza all’aumento della siccita nell’arco temporale settembre-febbraio impone una corretta gestione
della risorsa idrica nella pratica agricola. Il perdurare di questa situazione potrebbe determinare: la
riduzione della riserva idrica nei suoli, la scarsa ricarica delle falde, la sensibile riduzione delle portate dei
corsi d’acqua, la diminuzione della capacita degli invasi per l'irrigazione estiva.

Il valore di SPI e stato parametrizzato in 7 classi prendendo in considerazione il numero di volte in cui i
valori mensili e trimestrali di SPI sono risultati inferiore a 1 nel periodo 1951-2020. |l risultato & stato
parametrizzato considerando i valori massimi e minimi registrati nella Regione Abruzzo per il numero di
stagioni per le quali 'indice SPI e risultato inferiore a 1. Il punteggio e stato determinato secondo la
seguente tabella:

SPI: Indice di carenza idrica

N. STAGIONI CON SPI<1 - N. STAGIONI CON SPI<1 —
LIVELLO | MENSILE TRIMESTRALE
- 10 10
2 11
3 12
4 13 11
5 14
6 15
- 16 12

81. Parametrizzazione del valore SPI in 7 classi di livello

Considerando che sia per il valore mensile che per quello trimestrale di SPI si & ottenuto per Teramo un
valore di 11 allora si hanno le classi 2 e 4 che in media portano ad avere un valore medio pari a 3, valore
medio-basso.
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Per la catena di impatto n.3 sono stati identificati i seguenti fattori di vulnerabilita.

CATENA o :
IMPATTO N.3 Descrizione del fattore Indicatore
1 Vulnerabilita sociale e IVSM: Indice di vulnerabilita sociale e
materiale materiale
IND_DIP_STR: Rapporto fra la
popolazione non attiva (0-14 annie >
2 Dipendenza strutturale 65 anni) e la popolazione in eta attiva
(15-65 anni)comparato al dato medio
regionale
E30+E31: % di edifici residenziali con
3 Edifici residenziali in scarso uno stato pessimo e mediocre di
stato di conservazione conservazione comparato al totale
edifici residenziali
- M_E_P: N° di piani di emergenza e
4 Piani di emergenza stato di aggiornamento
5 Nuove specie aliene IN_RF: Comuni infestati dal

rhynchophorus ferrugineus

82. Indicatori di vulnerabilita per la catena di impatto n. 3

L'indicatore delle nuove specie aliene e stato associato ai comuni infestati da Rhynchophorus ferrugineus
(punteruolo rosso) sottolinea la connessione tra i nuovi attacchi di parassiti alle piante e i cambiamenti
climatici. Dalla cartografia regionale, sono state estrapolate le aree della zona target interessate da
Rhynchophorus ferrugineus, ricavate dall'analisi dei risultati dei monitoraggi espletati negli anni 2013-2014.
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Descrizione
I Aree infestate
[ Zore di conterimento
[ ] Zora cuscingto

83. Infestazione da punteruolo rosso nell’area target negli anni 2013 2014 — Fonte: elaborazione Qgis su
dati Regione Abruzzo

Dalla cartografia emerge che i territori dell’area target non presentano un’infestazione da questa specie e
sono individuati come aree cuscinetto.

Per ora l'indicatore e limitato al punteruolo rosso, ma si intende attivare a livello di area target un
monitoraggio anche delle specie arboree infestate dal Tomicus e dalla tingide, che hanno come bersagli
rispettivamente il pino e il platano.

Il punteggio al fine di parametrizzare le nuove specie aliene (in particolare in questo caso per la presenza di
aree infestate dal punteruolo rosso) & stato attribuito per ogni anno (2013 e 2014) in base al risultato
determinato dalla seguente tabella:
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IN_RF: Comuni infestati dal rhynchophorus ferrugineus

Livello

Assente

2 Zone cuscinetto
3 Zone di contenimento
4 -

84. Punteggio assegnato al singolo Comune per l'infestazione da punteruolo rosso (rhynchophorus
ferrugineus)

Considerando che tutti i Comuni dell’area target ricadono per entrambi gli anni 2013 e 2014 nella zona
cuscinetto, di conseguenza il valore medio risulta essere pari a 2, valore medio basso.

Infine, per la catena di impatto n.4 sono stati identificati i seguenti fattori di vulnerabilita.

CATENAD! Descrizione del fattore Indicatore
IMPATTO 4
Vulnerabilita sociale e IVSM: Indice di vulnerabilita sociale e
materiale materiale

T . R_F_C: % dell'area forestale a rischio
Rischio di incendio . . . .
2 incendio medio o alto, comparato conil
forestale .
dato regionale

M_E_P: N° di piani di emergenza e stato di

3 Piani di emergenza .
aggiornamento

FF_P: Presenza ed aggiornamento del
piano regionale di lotta agli incendi
boschivi

Piani di prevenzione agli
incendi

85. Indicatori di vulnerabilita per la catena di impatto n.4
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L'indicatore “% aree forestali a rischio medio- alto incendi” & stato ricavato dalla Carta dei livelli del rischio
pirologico estivo delle Tipologie Forestali eseguita nell'ambito di realizzazione del Piano regionale per la
programmazione delle attivita di previsione, prevenzione e lotta attiva contro gli incendi boschivi per gli
anni 2011-2012. La carta tematica regionale & derivata dalla classificazione di rating di elementi della carta
tematica regionale delle Tipologie Forestali 2006.

Livello di
Rischio
Pirologico
Peniodo Estivo

TIPOLOGIE FORESTALI

Arbusteto a prevalenza di ginepri nella faxcia montana ¢ subalping,
Acero ~ frassineto di forra, Castagneto (newtrofilo - acidofilo),
Castagneto da frutto, Cerreta mesofila, Cerreta mesoxerofila,
Faggeta altomontana rupestre, Faggeta termofila ¢ basso montana,
Latlfoglie di Invasione miste ¢ rare, Ostrieto mesofilo, Ploppo ~
|__sallceto ripariale, Robineto - allanteto, Variante abete blanco
Arbusteto a prevalenza di rose, rovi ¢ prugnolo, Faggeta montana
(eutrofia — mesoneutrofila — acidofila), Orno ~ astrieto pioniero, MEDIO-
Ostrieto mesoxerofilo, Ploppeto di ploppo tremulo, Querceto a BASSO
roverella pioniero
Arbusteto a prevalenza di ginestre, Querceto a roverelia tipico,
df roverella mesoxerofilo

Arbusteto a prevalenza di ginepri mesoxerofill,

Arbusteto a prevalenza di specie della macchia mediterranea,
Boscaglia pioniera calanchiva, Lecceta costiera termofila, Lecceta
mesoxerofila, Lecceta rupicola, Mugheta appenninica, Pineta
naturale di Pino Nero di Villetta Barrea, Rimboschimento di
conlfere mediterranee, Rimboschimento di conifere nella fascia
altocollinare ¢ submontana, Rimboschimento di conifere nella

fclampniong__

86. Tipologie forestali della Regione Abruzzo — Rischio pirologico estivo — Fonte: Carata delle tipologie
forestali della Regione Abruzzo

Nel periodo estivo (da giugno a settembre) si verifica il maggior numero di incendi. Le tipologie forestali
che presentano in tale periodo maggior rischio pirologico sono quelle a prevalenza conifere.

Le aree con rischio pirologico medio e alto, estrapolate dalla cartografia GIS regionale, rappresentano il
5,46% della superficie totale dell’area target.
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L'immagine raffigura la situazione complessiva per I'area target con un focus specifico sul comune di
Castilenti, che presenta la vulnerabilita maggiore.

v interno_pirologico_Alto
v interno_pirologico_Medio
v [ interno

87. Aree ad alto e medio rischio di incendio boschivo per il Comune di Castilenti — Elaborazione Qgis su
base cartografica Regione Abruzzo

Il valore R_F_C: % dell'area forestale a rischio incendio medio o alto, & stato parametrizzato in 5 classi
prendendo in considerazione il valore medio della Regione Abruzzo della percentuale di zone boschive a
rischio medio, medio-alto ed alto rispetto al totale (pari al 29%). Tale valore medio é stato moltiplicato e
diviso per 1,25 al fine di determinare il valore massimo (36%) e minimo (23%) del livello 3. Per determinare
il range dei livelli 2 e 4, non inclusi nel livello 3, & stato moltiplicato e diviso il valore medio abruzzese per
1,5. I livelli 1 e 5 includono i valori rispettivamente inferiori e superiori a quelli previsti dai livelli intermedi
2, 3 e 4. Di seguito la tabella con i valori minimi e massimi dei differenti livelli.
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R_F_C: % dell'area forestale a rischio incendio medio o alto,
comparato con il dato regionale

Livello MIN MAX
0% 19%

2 19% 23%

3 23% 36%

4 36% 44%

88. Parametrizzazione del valore R_F_C in 5 classi di livello

Considerando che il valore R_F_C effettivo dell’area target € pari a circa il 31%, di conseguenza il valore
osservato, parametrizzato nei livelli, € pari a 3, cioe medio.

Nella lotta agli incendi boschivi risulta fondamentale come capacita di adattamento, al fine di ridurre i
danni da incendi boschivi, che la Regione adotti ed aggiorni in modo costante il “Piano regionale delle
attivita di previsione, prevenzione e lotta attiva contro gli incendi boschivi”. Il seguente piano e stato
previsto dalla legge quadro in materia di incendi boschivi n. 353/2000 al fine di avere un proprio strumento
di pianificazione. L'ultimo piano e stato redatto nell’anno 2011 dalla Direzione Protezione civile ed
Ambiente, mentre I'ultimo aggiornamento, alla data del 9 aprile 2020, risale al 2019. Tale strumento risulta
di fondamentale importanza nella lotta regionale agli incendi boschivi.

Al fine di parametrizzare tale strumento si & seguita la seguente scala di livelli per il valore di FF_P: Presenza
ed aggiornamento del piano regionale di lotta agli incendi boschivi:
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FF_P: Presenza ed aggiornamento del piano regionale di lotta agli incendi boschivi

livello

Ultimo anno (2019)

Ultimo triennio (2017)

Ultimo quinquennio (2015)

Ultimi sette anni (2013)

Aggiornato in precedenza (pre 2012)

89. Parametrizzazione del valore FF_P in 5 classi di livello
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4. Risultati e conclusioni

Nei precedenti paragrafi si & visto che la valutazione della vulnerabilita e del rischio associato ai
cambiamenti climatici si basa sull’identificazione e selezione di alcuni indicatori da utilizzare per descrivere
un fenomeno e/o specifiche caratteristiche di un sistema o di un territorio, per identificare e valutare i
principali fattori e beni del sistema maggiormente influenzati dal cambiamento climatico, per valutare la
sensitivita al danno derivante dai cambiamenti climatici e la capacita di rispondere e adattarsi a tali
cambiamenti.

Per ciascuna di queste categorie, € stato necessario procedere, attraverso fasi successive e conseguenti, a
processare i singoli indicatori per il calcolo finale del rischio:

Raccolta dati per popolare gli indicatori;

Normalizzazione e allineamento degli indicatori;

Ponderazione degli indicatori;

Aggregazione degli indicatori e calcolo degli indici di pericolosita, di esposizione e di vulnerabilita;
Calcolo dell’indice globale di rischio

uhwnNRE

4.1 Raccolta dati

Almeno un indicatore per singola categoria (esposizione, sensitivita e capacita di adattamento) é stato
selezionato.

A seconda dell’impatto potenziale dei cambiamenti climatici considerato nell’analisi di vulnerabilita, i dati
sono di diverso tipo (es. puntuali, georeferenziati, etc.) ma rispondono in maniera adeguata ad alcune
caratteristiche:

e adeguata risoluzione spaziale e temporale;

continuita (assenza di dati mancanti nel database);
accessibilita (provenire da un database facilmente accessibile);
informazioni aggiornate;

affidabilita.

| dati considerati provengono essenzialmente da queste fonti:

documentazione regionale e locale;

studi specifici di settore;

Istituto Nazionale di Statistica (ISTAT);

Istituto Superiore per la Protezione e la Ricerca Ambientale (ISPRA);
Agenzia Regionale per la Tutela Ambientale (ARTA);

portali web e/o geo-database disponibili;

dati da analisi di telerilevamento.

NoukswNeE

La tabella specifica in maniera puntuale per ogni indicatore la copertura spaziale e temporale, la fonte e la

periodicita dell’aggiornamento.
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Copertura Livello di

Fattore Indicatore Acronimo Fonte dati Copertura spaziale Scala metrica

temporale  aggiornamento

Eventi di precipitazi N° di giorni ipitazi Regione Abruzzo - Ufficio Idrografi tazioni t
venti di precipitazione i gorni con precipitazione | . egione Abruzzo - Ufficio Idrografico e 's azmn?l ermo 1974-2011 annuale Giorrifanno
estrema >20mm Mareografico pluviometriche (Penne)
9 Media a.nrlua!e d'elle mm annualidi pioggia pA Regione Abruzzo - Ufficio Idrografico e .stazior'li termo 19742011 annuale mm/anio
0 precipitazioni Mareografico pluviometriche (Penne)
= N° di giorni con Temperatura> Regione Abruzzo - Ufficio | fi tazioni t
g Alte temperature medie digiomic perat Su9sp egione Abruzzo - Uffico drografico e .5 az|or‘u ermo 1974 -2009 annuale Giorni/anno
29,2°C Mareografico pluviometriche (Penne)
G|orn_| cor_15ecut|\r| con | N d|g|t?rn| Fonsecutm con o0 Regione Abruzzo - Ufficio Idrografico e -staz|ontn termo 19742011 annuale Giornfanno
pioggia <Imm pioggia <1Imm Mareografico pluviometriche (Penne)
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Popolazione residente
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indicatore

% di popolazione residents

Acronimo

fonte daty

Copertura spaziale

Copertura
temporale

Livello di

agprornamento

Scala metrica

Popolazione a

! PP
in area a nschio in aree a rischio idraulico DR_PO ISTAT - ISPRA Comune 2015- 2017 | quinquiennale | rischio/Totale
Idraulico P3 P3 3 popolazione (%)
Popolazone residente | % di popolazione che vive
PAI P Popo
In aree arnschio frana | in aree a rischio frana (P3 Pop ISTAT - ISPRA Comune 2015 -2017 | quinquiennale AEOOEE
PieP4 +Pa) 3+P4 rischio/Totale )
Superficie Agncola
Utilizzata (SAL) per ;
Aree Agricole abitante confrontata con il AG_PP | ISTAT - Censimento dell'agricoltura Comune 2010 decennale SAU/Abitante
dato medo regionale
(N* Comuni con
% di Comuni in area Area naturale area
} Ared naturall profette protenta PR_A Regione Abruzzo o 2014 occasionale peotetta)/(Totale
E del Comuni) [%]
Wegione ADTUIZ0 - Dipartimento
K% Presenze turistiche per dello sviluppo economico e del (‘:’:::::‘:
Seltore turistico abitante comparato al dato | TU_pP Sclomn Comune 2009-2018 annuale annuali)/Popolati
medio regionale '
one
% di agdeth nel seftore Addett
Seftore industnale industnale comparato con | IND_E ISTAT Comune 2011 decennale industria/Addetti
la media regionale Tortali [%)
Tutta popolazione Popolazione
Popotazions residente nellarea del joim roP e idad Comune 2019 nnusle esposta
% & area d foresta nel % di territorio con
Foreste joint, comparato con la % F A Regione Abrurzo Comune 2019 occasionale
regionale area boscata
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Vulnenbilits

Copertura Livello di
ndicatore Fonte dati Copertura spatiale Scala meuica
temporale agglornamento
ks 'lw“'. ‘I s ‘.u.' - Vs ISTAY Comune 2010 decennale WSMdalSTAT
Rappontclrala
popolazione non attva (0~
Marnie >8Sarnilels |IND DIP_ IND_DIP_STR da
Dpendenza strutturale popolazione in ecd auva (15|  sTR ISTAT Comune 2010 decennale ISTAT
65 anvv) comparato ol dato
medo regonale
% dediiciresidencial con
Edhicirendenzial n UNO SO PeSSIMO ¢ (E30+E31da
om0 stato & 4 & cor ve | £30+£31 ISTAT Comune 2010 decennale ISTATMtotale
COnsevazione compaato o totale ediici ediicil (%]
residencial
N dplary demergenzae minor N di plani @
Piary dh emergenza stz MEP Comune Comune 2010-2019 occasionale )
% dinsorse finanziaie
Scarsiti drisorse perid | regionah destinate al rschio Rgorse atiribuite ol
sechioidrogeclogico | idogeciogioo comparsto al RAM Regione Abruzzo Comune 2013-2017 annuale jointAbitante
dato regionale
% dell wealcrestale » Areee atischio
Rischio diincendo sizchio incendo medio o RFC Abe Com . ncendio almeno
totostale ako, comparato con i dato - Regione Abruzzo — occasionale | o ediolarea totale
regionale delbosco
SO 19512020
Carenza ikica in Indce standaediczato & PP (Callino) - SP da Regone
agricobura precipratione sP Regione Abruzzo Attanasio) + Stazione 1981.2018 occasionale Abrcio
pluviomatrica )
(Giulianova)
(Giclianova)
Nuowe specie abene tinoFool “’? i ol INRF Regione Abruzzo Comuna 2013.2014 | occasionale infestatitotal
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Si auspica che gli indicatori individuati consentano di poter costruire una base conoscitiva scientificamente
solida, aggiornabile nel tempo e affidabile, che consenta di fornire un valido strumento a supporto delle
strategie e dei piani di adattamento ai cambiamenti climatici e di comunicare allo stesso tempo ai cittadini
cosa implica gia oggi il cambiamento climatico sul territorio dell’area target.

4.2 Normalizzazione e Allineamento degli indicatori

Con la normalizzazione si trasformano i valori degli indicatori, misurati a diverse scale e in unita differenti,
in valori comparabili, slegati da unita di misura che possono essere considerati su una scala comune. |l
“Vulnerability Sourcebook” utilizza un intervallo di valori standard compreso tra 0 e 1, dove "0"
rappresenta il livello ottimale, mentre il valore “1” rappresenta la situazione piu critica.

La normalizzazione, svolta nel modulo 5, prevede due passaggi:
* Passaggio 1: determinare la scala di misura (metrica, nominale, ordinale) per ciascun indicatore;

¢ Passaggio 2: normalizzare i valori dell'indicatore in valori compresi tra 0 e 1, applicando il metodo min-
max per i valori degli indicatori misurati usando una scala metrica (ad es. temperatura e precipitazione) e,
se necessario, definire delle soglie; o applicando la normalizzazione di indicatori di categoria e indicatori
nominali attraverso la loro attribuzione in cinque classi, in cui la classe piu bassa rappresenta condizioni
ottimali e quella piu alta condizioni piu critiche, secondo il seguente schema:

Metric Categorical Description
class value class value
within range within the
of Dto 1 range of 110 5
0-02 1 optimal (no improvement necessary or possible)
»02 - 04 2 rather positive
»04-08 3 neutral
»06-08 4 rather negalive
»08 -1 5 critical (could lead to severe consequences)

90. Classi di attribuzione e descrizione — Fonte: Vulnerability Sourcebook

| valori classificati nelle cinque classi devono essere ricondotti successivamente nell'intervallo di valori da 0
a 1 (come riportato nella tabella sotto), per essere comparabili e confrontabili con gli altri indicatori metrici.

; www.italy-croatia.eu/jointsecap
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indicator values — categorical

Class Class value Description
No. within range
ofOtol

1 0-02 optimal (no im-
provement neces
sary or possible)

2 >02-04 rather positive

3 >04-06 neutral

B >06-08 rather negative

5 >08-1 critical (system no

longer functions)

Indicator value
range (0 to 1) metric

Values

03

05

0.7

098

\

91. Trasformazione delle classi nell’intervallo 0-1 — Fonte: Vulnerability Source book

Per allineamento degli indicatori si intende che “la direzione” dell’intervallo deve essere la stessa per tutti
gli indicatori della stessa categoria: valori piu bassi dovrebbero riflettere condizioni positive in termini di
vulnerabilita e valori piu alti condizioni pil negative (piu il valore e alto maggiore € la vulnerabilita). Nel
caso della capacita di adattamento, valori piu bassi dovrebbero indicare condizioni positive per la
vulnerabilita mentre valori piu alti condizioni negative (maggiore & la capacita di adattamento minore € la
vulnerabilita). In questo caso il range di valori dell'indicatore deve essere invertito in modo che il valore piu
basso sia rappresentato dal valore standardizzato di 1 e il piu alto sia rappresentato dal valore
standardizzato 0. Questa inversione si applica sottraendo il valore dell’indicatore da 1.

\

Di seguito e riportata la tabella comprensiva di tutti gli indicatori con riportate tutte le indicazioni

necessarie:

e Unita di misura del valore rilevato (es. mm/anno per la pioggia annua)
e Rilievo (Comunale/ univoco per il joint)
e Se é ottenuto come media pesata sugli abitanti (indica se il valore rilevato per il singolo Comune &

pesato in funzione degli abitanti)

e Se é ottenuto come media pesata sui Comuni (indica se il valore rilevato per il singolo Comune &
pesato in funzione dei Comuni 