It interrey

(3 Italy - Croatia
Joint_SECAP

Climate risks and vulnerabilities for
each target area

Final Versionof 3 0 @2 0@

Del i ver ablB.e2 NAmber

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



[ siiterrey

0 Italy - Croatia
Joint SECAP EURGFEAN UNION

Project Acronym

Project ID Number
Project Title

Priority Axis

Specific Objective
Work Package
Number

Work Package Title

Activity Number
Activity Title
Deliverable Number
Deliverable Title
Partner in Charge
Partners involved

Joint_SECAP

10047506

Joint strategies for Climat&€Change Adaptation il
coastalareas

2

2.1

3

Definition and implementation of a Support ar
Monitoring Platform for Joint SECAPs

3.2

ContextAnalysis (for each target area)

3.2.2

Climate risks and vulnerabilities for any target area
PP1- IRENAK Istrian Regional Energy Agency

All

Status Final
Distribution Public

European Regional Development Fund

www.italy -croatia.eu/webl/jointsecap



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

( iiterrey

( Italy - Croatia [
Joint_S ECAP EUROPEAN UNION

Summary

T To [FTot i o] TR PP P PP PPPRPPPPPPPY 4
2. Risk and vulnerability aSSESSMENt SUMMALY..........uuriiiiiiiiiiieeie e e e e e 5
2.1 [PP1] IRENAISTRIAN REGIONAL ENERGY AGENCY........cuuttiiiimiiieiiieiieiieeieeeeeaeeaaaenaaens 5
2.2 [PP2] Municipality of San Benedetto del Tront0.........cccvvviiiiiiiiiiiieeee e, 20
2.3 [PP3] ABRUZZO REGILON......cuuttttiiieiieiiietietiettttaateaeaaaeaeaasssseasssassaasssssssnsssnssnssnnrsnrennenenes A3
2.4 [PP4] MUNICIPALITY OF PESCARA ..ottt a e 82
2.5 [PP5] SDEWES CENTREERNATIONAL CENTRE FOR SUSTAINABLE DEVELOPMENT OF ENERG
WATER AND ENVIRONMENT SYSTEMS .. ..ot 112
2.5 [PP6] PRIMORJIBORSKI KOTAR COUNTY.....coiiciiiitiniiiriiniieiieeeererereeeeeeeseaasaaaaaaaaaeaeens 121
2.7  [PP7] SPLFDALMATIA COUNTY...oiiiiiiiitiiiite e ittt e e e s sttt e e e e e e ssistaeee e e s s ssnnsnneeeeesannnes 135
2.8  [PP8] Municipality Of Vela LUK&...........cccuueiiiiiiiiiiiieee e 147
3. Comparation of risk and vUINErability...........cccccceiii i 161
K A 101 (0T [0 ox 1T o PP TP TPPPPPTI 161
3.2 M1 Preparing the risk @SSESSMENL...........cciiiiiiiiiiiiiie e 161
3.3 M2Developing impact Chains...............oooiiiiiiic e 165
3.4 M3 Identifying and selecting indicators and M4 Data acquisition and management....... 170

3.5 M5 Normalization of indicator data, M6 Weighting and aggregating of indicators and M7

Aggregating risk COMPONENES tO FSK..........uuuiiiiiiiiiiiiiiiiiiieree e e e e e e e e aaaanes 173
3.6 M8 Presenting the outcomes of your risk aSSeSSMEeNt.........ccccccuuuiimiiiiiiiiiiieiiieeeeeeeeeeean 176
(0] [ 11 5] 0] o F PP PPRPPR PP 178
(=T (=T =] o To = L PP PP PPI 179
List of Pictures, Tables and Graphs...........cccouiiiiiiiiiiiee s 180
ANNBEXPARTA- Climate risks andulnerabilities in local language...........ccooccvvivieiiiiiiiiniiiiieeee, 186
[PP1] IRENAIstrian Regional ENergy AQENCY ....cooooiiiiiiii e T 18

European Regional Development Fund

www.italy -croatia.eu/webl/jointsecap



I nterrey
Italy - Croatia

l Joint SECAP EURGPEAN UNIGH
[PP2] Municipality of San Benedetto Del TIrONTO .........cccoiiiiiiiiiiieieeeeiieiee e s 261
[PP3] ADIUZZO REQION......eeeeeeeee ettt ettt e et e e e e et e e e e e s s ammn e e e e e e e e e eeeas 326
ANNEXPARB- Climate risks andulnerabilities in local [anguages..........cceeeeeiieiiiimeenvvvniinnniinnnnnnns 537
[PP4] MunicCipality Of PESCAIa .........cvveiiiiiieeei ittt e e e e e e 538

[PP5] SDEWES CENTIREernational Centre for Sustainabzevelopment of Energy, Water and

ENVIFONMENT SYSTEIMS ..ottt e e et e e e e e e st e e s eeemmmmeneeens s ne e 85
[PP6] Primorje Gorski KOtar COUNLY .......c.uuiiiiiiiiiiiiiit s ettt e e e s e e e e e e 667
[PP7] Split DalMatia COUNLY........cceiiiiiiiiiiiiiiiieeeieeeeeeeeveeeeeeeeeeeeeeeeasseeessessessssesesssssssssssssssseesssesessssdiDBneens
[PP8] Municipality Of Vela LUK ..........ccuieiiiiiieieeei e 866....

e —— =

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

3



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

( Italy - Croatia [
Joint_S ECAP EUROPEAN UNION

( iiterrey

Introduction

The deliverable D.3.2.2. is linked to t@entext analysis every project partner is obliged to complete for
their target area and is considered as the knowletigee of data for learning and disseminating values

of each territorial context. Two phases of the activity are designed to investidateisting policies, plans
(SEAPs) and measures already put in place in each territorial context (district level) with a special focus on
energy and climate issues in the first phase, and should, if possible, include an analysis of funding tools,
listing the potential sources or initiatives that would be useful during the implementation phase (WP4),
while the second phase is dedicated to the compulsory analysis to respond to CoM requirements about
SECAP plans and should-sptan assessment of risks andnerabilities that would potentially affect

each territory where partners are intended to develop and implement joint adaptation measures.

This report is a part of the second sabtion of deliverable D.3.2.2. and is aimed at collecting and possibly
YFELIAY3I Ftf OftAYFEGS NAR&Al&a YR @dzZ ySNIoAftAGASa T2
report is to summarize the collection of the assessments produced in each territory.

In Annex | Part A and Part B, the contributions in the local language for each target have been reported.

European Regional Development Fund www.italy -croatia.eu/web/jointsecap
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2. Risk andvulnerability assessment summary
2.1 [PP1] IRENAz ISTRIAN REGIONAL ENERGY AGENCY

Summary

The Risk and Vulnerability Assessment analysis was coordinated QyFENA Istrian Regional Energy
Agency with SENSUM ltd. as the technical supervisor andamboitr The process of the assessment
started in June 2019 and was completed in October 2019.

Groups of stakeholders and key actors involved include the Agency for Payments in Agriculture, Fisheries
and Rural Development (3 Sy OA 2t T I L3 didibagsteu i rudanomizaizvej@BLiN SN
Statisticsy NOI @y A 1 | @)2QRy of Buje Buiel Aity\oANDVigragLittanova, Croatian Chamber

of Commerce Hrvatska Gospodarska Kom@raDepartment for Expert Support to Agriculture and
FisheriedDevelopment of the Ministry of Agriculturé (LINI @ T I & G NHz6 y dz LJ2 RN dz
ribarstva Ministarstva poljoprivredeFund for Development of Agriculture and Agritourism of |sk@n(l

za razvoj poljoprivrede i agroturizma Istrén Konzhing Itd., Institute for Physical Planning of Istria

County {2l @2 R T LINRAaG2Ny2 )dimsBubeDiraldic Healtl df tN&Qodhty of detrilk v A 2 S
Wl 2R 11 21 @y2 1 RNls@ianCaunty Waleti SuphBstarSki vOdirtali I, AsBish

County Tourist Boardt(dzNA & G A 61 F T+ 2SRYADIFA & aki2 WaAJZSG OFAN YA RES
and Energyd A YA &0 NBRG@2 1 I Ol)ANuSicipalify »ff Bitddiglag WerteSegl® NS G A | S
Hydrometeorological Institute, Bteorological Research and Development Division, Climatological
Research and Applied Climatology ServEN©O | gy A KARNBYS(iS2NRt 201 A 11 @2
A&GNI OAGlLya2l A NriT @22z {fdzOo6l T {fadddbadelfd2 O1 1 A &

The impact chains developed include Risk of damage to agricultural sector due to extensive drought
periods, Risk of increasing interventions related to heat strokes in health sector, Risk of damage to water
supply sector due to extensive drougberiods and Risk of economic damage to the tourist sector. No
additional difficulties were reported during the assessment development. The results of the assessment
process, carried out for the agriculture, health, water supply, tourism, fisheries aastatcsectors,
include simulations of the future climate which indicate an increase in air temperature, number of hot
days, hot nights and an extension of the duration of warm periods in the target area, while in the
precipitation domain, the results depdnon the climate model (possible increase or decrease of
precipitation, prolongation or shortening of the duration of dry periods). The fisheries and coastal sectors
are assumed to have the same level of vulnerability estimated at national level. Theofedata
availability for these sectors indicates the need for further targeted research and improvements in the
availability of information itself.

Although the overall risks were assessed as intermediate, further activities are needed to improve the

condition of all risk components, i.e. to reduce sensitivity and exposure and to increase adaptability. One -

e —— 8
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of the most important stakeholders in this adaptation process are certainly the local and regional self
government units, whose strategic and developrheplans for climate change adaptation require
increasing attention.

M1-Preparing the risk assessment

The context area consisting from the administrative units of Brtorig&rteneglio municipality, Novigrad

- Cittanova city and BujeBuie city was idatified and confirmed at the beginning months of the project.

During the preparation of the assessment, the existing local/territorial plans included SEAP revisions and
SECAPs done for several cities in Istrian County in the scope of project EMPOWERIDIG2BRD), as

well as parallel ongoing local and regional energy and climate strategies (for example Energy Efficiency
Action Plan for Istrian County for the 2022021. period, Local development strategy for Central Istria

for the 2014- 2020. perial, Istrian County Development Strategy until year 2020 etc.). The M1 module

was developed jointly with the local stakeholders who actively participated in the process and provided

the necessary data for the assessment as requested by the contractor amdir@or. The main
stakeholders included the target area administrative units of Brtoniglerteneglio municipality,

Novigrad- Cittanova city and BujeBuie city, but other stakeholders were also contacted in order to

provide data for the assessmentth@r stakeholders were the Agency for Payments in Agriculture,
Fisheries and Rural Development 3 Sy OA 2 T+ LX F3lFyal dz L2t 2)2 LINA GN.
Bureau of Statistic&(NO+ @y A 1 | @)2Qoatlam Chambeér 6f CamimkréésatskaGospodarska

Komorg, Department for Expert Support to Agriculture and Fisheries Development of the Ministry of
Agriculture [ LINI @ T I &G NXz6 ydz L2 RND] dz NI 1T @2 2dz L}RFUrRl2 LINR @1
for Development of Agriculture and Aurism of Istria Fond za razvoj poljoprivrede i agroturizma [stre

In Konzalting Itd., Institute for Physical Planning of Istria Codaty @2 R 1T I LINRP &G 2Ny 2 dzN
O dzLJl),yinst@ut® of Public Health of the County of Istrzayod zajavnd RN} @& G d2 LEGI NB ] ¢
Istrian County Water supplyistarski vodovod Itdl, Istrian County Tourist Boar¢ @zNA a GA 61+ 1T I 2
LAadl NB]1SZ OWHA FARBy adzZ Ay f(ROPIaaA¥YAAUNBRGIBE DY Db
energetikg, State Hydrometeorological Institute, Meteorological Research and Development Division,
Climatological Research and Applied Climatology Ser§id¢lpl Gy A KARNRYSGS2NRt 201
YSGS2NRE201F A&GNI OAGIl yal  Ahanjidplingjener klimatalaGijpand T | 1 f
Urbanex Itd. The stakeholders involved were very cooperative, so no difficulties regarding stakeholder
involvement was noted.

1 https://www.empoweringproject.eu/en/samplepage/ ’
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M2-Developing impact chains

The hazards chosen for the assessment include extreme dr@wghts, heat stroke hazard, increase in
average temperatures and extreme precipitation as the events with the highest probability for occurrence
and the greatest factors for potential influence related to climate changes.

The identified and developed imapt chains include Risk of damage to agricultural sector due to extensive
drought periods, Risk of increasing interventions related to heat strokes in health sector, Risk of damage
to water supply sector due to extensive drought periods and Risk of econdanmnage to the tourist
sector. All listed impact chains were finalized and included in the assessment. The impact chains were
developed by the external consultant SENSUM ltd, while the M2 module was developed in cooperation
with the coordinator IRENA.

The data used to develop the impact chains included data taken from the Agency for Payments in
Agriculture, Fisheries and Rural DevelopmenC (N S NE& Q wSIAAGSNYPFIANRO
no.2018 31.12.2018.; ARKOD number and area display by settlements and gecoltural land
use_31 12 2018.Fund for Development of Agriculture and Agritourism of Isiim@ work report for

the 1995¢ 2017. period, Institute of Public Health of the County of Isti2017. Report Data on the

health status of the populatioand the work of health care in the County of Istria in 30Istrian County

Water supply Water Supply Plan of the County of Istria (with planning period until 2080)an County
Tourism Master Plan for 2022025 period Istrian County Tourist Ba&Tourist arrivals and overnights

in Istria by tourist boards Croatian Chamber of Commerdgs{imation of population increase in tourist
season, 2018, Institute for Physical Planning of Istria CourRegort on the Istrian County territory
condition br the 2013- 2016 period, Report on the Istrian County territory condition for the 2Q072
period), Major accident risk assessment for the Municipality of Brtoniggateneglio, 2018In Konzalting

Itd (Fire and technological explosion risk assesgmisk for Brtonigla Verteneglio Municipality, 2016.),

HDC Itd $trategic Tourism Development Plan for the Municipality of Brtomiglerteneglio, Natural
factors of agricultural production in the Municipality of Brtonigl&erteneglio, 200}, Urbis 72 Itd
(Coastal Purpose Study Brtonigla Municipakityerteneglio, 2006. > WI A & [/ yaiatzf (G A y 3
Development ProgramLocal Development Strategy of Brtonigla Municipalierteneglio 20142020,

Official Gazette of the Municipality of Briigla- Verteneglio nos. 08/08 and 08a / 88orrection, 06/11,

07/11 - consolidated text, 09/12 and 03/13, 06/1Batial Plan of the Municipality of Brtonigta
Verteneglig, Deutsche Gesellschaft fur Internationale Zusammenarbeit (GIZ) GheHVQIneability
Sourcebook, Risk Supplement to the Vulnerability Sourcebook, 2681atd, Hydrometeorological
Institute, Meteorological Research and Development Division, Climatological Research and Applied
Climatology Servic®pserved and expected changes iegipitation, air temperature and extrema index

for the city of Rovinj, 2015 Ministry of Environment and Energ@limate Change Adaptation Strategy
Draft in Republic of Croatia up to 2040 period with a 2070 projectural Development Program of the
Republic of Croatia for the period 2042020 Department for Expert Support to Agriculture and Fisheries
Development of the Ministry of Agriculture consulting packages, Central Bureau of Statis2€4 1
Population Censjidstrian County Developmentategy until 20201GH Itd. istrian County irrigation base

plan adjustment, 2007, Istrian County major accident risk assessment, 20M@jor accident risk
assessmeng, Buje City, 2018., BugBuie City development strategic plan 2@18020 Urbanexitd.

(Tourism Development Strategy Draft for City of Buee, 2019, City of BujeBuie Spatial plan Major —
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accident risk assessmeniNovigradg Cittanova City, 2018., Overall development program for the City of
Novigrad- Cittanova 2018020, TENEQODEinition of tourist offer Novigrad Cittanova, 2019, Official
Gazette of the City of Novigracittanova no. 01/08, 04/11, 04/1-Xorrections 01/14 and 07/14£{ty of
Novigrad- Cittanova Spatial plgn

The methodology described in the tutorial, inding the Vulnerability Sourcebook and the Risk
Supplement files consistent with IPCC AR5 Synthesis Report, was used for the assessment. No difficulties
were noted in the impact chain development process

European Regional Development Fund www.italy -croatia.eu/web/jointsecap
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M2 Impact chain Increase in warm weather Increase in drought period Decrease in average
period duration duration precipitation
VULNERABILITY
HAZARD
EXPOSURE
EXTREME DROUGHT EVENTS
Population density Institutional and financial
(Population) support for farmers
stisre ot eniployess irrthe REDUCED GROUNDWATER RECHARGE Avera_ge
= ) S r crop/livestock water
agriculture sector relative to shortawmwge
total employees LIMITED WATER SUPPLY [ GDP per capita (related
- . X to the availability of

Share of ARP(OP-‘ surfaces in R SHORTAGE moderntechnology)
total Municipality/City surface Age structure of
ared . agricultural sector

LOSS OF CROPS AND LIVESTOCK employees

— .
: Level of education of

LOSS OF PROFIT DUE TO LOWER farmers (efficient water

CROP/LIVESTOCK PRODUCTS YIELD consumption)
T 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
e ol e, ey DUE TO EXTENSIVE DROUGHT PERIODS

Picture 1: IRENA M2 Impact ChaiRisk of damage to agricultural sector
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. Increasein Increasein . . ;
M2impactchain | et | B Y [N | il
days nights memeprree] [Seeteehratatiew
VULNERABILITY
EXPOSURE HAZARD Population education
HEAT STROKE evel
Population density Population share < 5
(Population) years
GDP per capita (higher
AIR TEMPERATURE INCREASE resilience)
T Population share > 65
IIErEasE N SeRViCEUser INCREASED TEMPERATURE EXPOSURE years, ]
during the tourist season Number of private health
1 practice units
INABILITY OF ADEQUATE BODY COOLING Construction area
Physical and outdoor . share Di |
workers EMERGENCY SYMPTOMS APPEARANCE us_tance talargest =
(INCREASED BODY TEMPERATURE, BLOOD regional healthcare facility
PRESSURE DROP...)

RISK OF INCREASING INTERVENTIONS RELATED
TO HEAT STROKES IN HEALTH SECTOR

Picture 2: IRENA M2 Impact ChaiRisk of heat strokes in health sector
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M2 Impact chain Increase in warm weather Increase in drought period Decrease in average
period duration duration precipitation
VULNERABILITY
HAZARD Household water -
EXTREME DROUGHT EVENTS shortage
Regulations limiting water
consumption
EXPOSURE
Industry water
; : REDUCED GROUNDWATER RECHARGE -
Population density shortage
(Ponulation Level of education of
LIMITED WATER SUPPLY — population (efficient water
Increase of number of water . consumption)
consumers during tourist WATER SHORTAGE Irrigation water
season shortage
DRINKING WATER QUANTITY REDUCTION GDP per capita
Water supply network
3 losses

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

Picture 3: IRENA M2 Impact ChaiRisk of drought damage in water supply sector
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Picture 4: IRENA M2 Impact ChaiRisk of economic damage in tourist sector
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