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1. Introduction

Based on the knowledge provided by climate vulnerability, risk analysis and policies already
implemented, Climate Adaptation Plans have been developed for all iDEAL partner, cities or
countries. These are going to be adopted by municipalities or counties, thanks to the use of a DSS
developed to support decisions regarding climate adaptation measures. Built on these studies,
the knowledge and skills acquired by policymakers will have a long lifespan, until they become
obsolete, as they will be used in the daily activities of interested policymakers, while the number
of inhabitants enjoying climate adaptation planning should increase as a result of a more
widespread and refined use of the processed DSS. The progression in implementing the plan has
depended heavily on each partner, on the available data, knowledge, and information, but the
process that leads to the adoption of adaptation plans is transferable to any other social context
facing adaptation to climate changes. The structure defined for the preparation of the climate
adaptation plan is the following:

Image 1. Climate Adaptation Plan steps

2. Indicators database
In order to have a contextual and coherent monitoring system with the (5) areas under study, each partner
was asked to choose a set of indicators related to the previously selected impacts. Based on these sets of
indicators, the effectiveness of each action will be evaluated to facilitate an understanding of the obtained
results.



This phase took place thanks to the compilation of a generic format for all PPs, where each PP has

chosen its quantitative indicators. The PPs presented lists of indicators, designed according to their

specific socioeconomic context.

2.1 Database of indicators to assess the CC impacts
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Surface of green areas: It is the amount of new green areas provided by the action
Surface of built-up areas: It is the amount of new built-up areas made by the action.
Land surface temperature mean value.

NDVI: Normalized Difference Vegetation Index

NDBI; Normal Difference Built-up Index

Surface of areas no longer vulnerable to “sea level rise” by scenario involving 1 m sea-
level rise

Impermeable surface: It is the amount of new built-up areas made by the action
Floristic areas: It is the amount of Floristic areas provide by the action

Public beaches surface: It is the number of Public beaches provide by the action

10. Dunes surface: It is the number of dunes provide by the action

11. Coastal protection infrastructures: It is the amount of Gl provide by the action

12. Water consumption: It is the amount of fresh water saved by the action,

2.2 Chosen set of indicators and related impact
IRENA (Vrsar, Rovinj, Porec)

Urban heat island, variables considered:

e Surface of green areas: It is the amount of new green areas provided by the action.

e Surface of built-up areas: It is the amount of new built-up areas made by the action.

e lLand surface temperature mean value.

Urban flooding, variables considered:

e NDVI: Normalized Difference Vegetation Index

e NDBI; Normal Difference Built-up Index



Sea level rise, variables considered:

e Surface of areas no longer vulnerable to “sea level rise” by scenario involving 1 m sea-level
rise

Municipality of Dubrovnik

Urban heat island, variables considered:

e Surface of green areas: It is the amount of new green areas provided by the action.
e Surface of built-up areas: It is the amount of new built-up areas made by the action.
e lLand surface temperature mean value.

Urban flooding, variables considered:

e NDVI: Normalized Difference Vegetation Index
e NDBI; Normal Difference Built-up Index

Sea level rise, variables considered:

e Surface of areas no longer vulnerable to “sea level rise” by scenario involving 1 m sea-level
rise

Dune Costiere Park
Coastal erosion, variables considered:

e Surface of green areas: It is the amount of new green areas provided by the action.
e Surface of built-up areas: It is the amount of new built-up areas made by the action.

Municipality of Pesaro
Increased energy demand for cooling, variables considered:

e Surface of green areas: It is the amount of new green areas provided by the action.
e Impermeable surface: It is the amount of new built-up areas made by the action
e Land surface temperature mean value

Increased coastal erosion in natural areas, variables considered:



e Floristic areas: It is the amount of Floristic areas provide by the action

e Public beaches surface: It is the number of Public beaches provide by the action
e Dunes surface: It is the number of dunes provide by the action

e Coastal protection infrastructures: It is the amount of Gl provide by the action

Water competition, variables considered:

e Water consumption: It is the amount of fresh water saved by the action, based on
MarcheMultiservizi data.

Municipality of Misano
Increased energy demand for cooling, variables considered:

e Surface of green areas: It is the amount of new green areas provided by the action.
e Impermeable surface: It is the amount of new built-up areas made by the action

e Land surface temperature mean value



3. Monitoring system

The monitoring of climate adaptation plans carried out in activity 3.3, is an important step to
raise awareness and improve knowledge about climate change impacts in local context. The kind
of information obtained through these analyzes is a fundamental component to control and
monitoring climate adaptation plans, as well as to support local public administrations to make
appropriate decisions related to climate measures and to develop coherent actions.

Sector Impacts

Agriculture Variation in crop yield
Variation in livestock production
Increased irrigation demand

Hydrology and | Increase of drought
Waler resources  ncrease of flooding
Increased competition for water
Increase of urban flooding

Coasts Increased erosion
Coastal flooding
Damage to costal human infrastructures
Damage to costal natural environments

Energy Impacts on energy infrastructures (energy plants, etc)
Increased energy demand for cooling

Socio-economic | Increased Urban Heat Island effect
Impacts on weakest group of people
Impacts on commercial activities
Impacts on public services
Impacts on industrial activities
Impacts on transportation network
Impacts on tourism sector

Ecosystems Loss of species
and Loss of habitat
environment Increased forest fires
Increase of invasive species and parasites

Table 1: First list of climate change impacts from which the PPs are asked to choose



The methodology was undertaken to develop a specific "monitoring system" based on the
algorithms used in the first part of analyzes about the selected impacts, from a first list (Table 1).
This is particularly useful as it allows a rational comparison between the initial and project status
for each pilot area. Therefore, for each area there are specific indicators that refer to the initial
set of selected impacts, to evaluate the ability to adapt to the current urban territory.

3.1 Definition of data & process factor

To develop an appropriate analysis for each case study, as mentioned above it was decided, in
agreement with all partners to focus on four main climate change impacts (and related hazards)
identified as the most relevant for the pilot areas. The monitoring system is generally necessary
as it can assess the degree of efficiency of a measure or action, in complying with some of the
needs present in the context. In this case, it was decided to evaluate, how these initiatives can
adapt to the local landscape concerning the set of impacts chosen by each case.

Furthermore, for each PP, the system was contextualized, firstly based on the available data and
information, and subsequently based on the actions proposed and related impact within the
Climate Adaptation Plan. To ensure certain ease in its use, the graphic interface has been the
subject of numerous graphic and functional revisions. We have chosen to simplify the
visualization of data and functions as much as possible in order to limit the possible discomfort
deriving from matrices with more than 17 mathematical operators. The result of this operation
consists of a summary table, containing starting and monitoring data, which allow a simple and
immediate reading of the system, as shown in Table3.

Pilot area Impacts

Increased coastal erosion

Increased energy demand for cooling

Misano Adriatico
Impacts on transportation network

Impacts on tourism sector

Increased competition for water

Increased coastal erosion in natural areas

Pesaro ]
Increased energy demand for cooling

Impacts on tourism sector

Parco delle Dune Costiere Variation in crop yield




Increase of drought

Increased coastal erosion

Loss of habitat

Urban heat Island

Dubrovnik & Rovinj, Vrsar, Porec Urban flooding

Sea level rise

Table 2 - Ultimate list of impacts for each pilot area

The algorithms are composed of mathematical factors, variables and constants that depending
on the activities carried out can change the impact coefficient: evaluating the effects on the
territory under study. Next, the list including the various factors considered in the elaboration of
risks and impacts:

- DSM (Digital Surface Model)

. DTM (Digital Terrain Model)

. Land Cover

. Land Use

o Protected Areas, ZPS, SIC

. Soil Type and geological map

. Administrative unit boundaries

. Population census data

. Buildings and infrastructures (street and railway, etc.)
. Slow mobility network

. Hydrology map

. Beach Nourishment Plan

J Cadastral data (commercial tourism activities, residential etc.)
. Cultural and Natural Heritage

. Tourist numbers data
. Tourist infrastructures and buildings
. Water consumption by sector (as detailed as possible)

. Energy Performance Certificate for Building
. Agriculture typology map
. Daily Precipitation and temperature data 1990 — 2017



The system is therefore based on multiple factors, but the monitoring system proposed here is
limited to considering only the factors that change about the action taken.

ACTION n°2 TITLE: WAVES TO ENERGY

RELATED IMPACT THAT THE ACTION MITIGATES URBAN HEAT ISLAND
ID Hexagon LST_mean |[Veg_mq Buid_mgq Index UHI- starting point | Index UHI- m onitoring point
#N/D #N/D
RELATED IMPACT THAT THE ACTION
TIGATES URBAN FLOODING
ID Hexagon NDVI NDE! Inde x UHI- starting point | Inde x UHI- monitoring point
0 #N/D 0
RELATED IMPACT THAT THE ACTION MITIGATES SEA LEVEL RISE
IDHexagon | Mq < 1m above sea-level Index UHI- starting point Index UH- monitoring point
0 #N/D #N/D

Table 3 - Ultimate selected graphic interface
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3.2 Monitoring system of Climate adaptation plan
IRENA (Vrsar, Rovinj, Porec)



Municipality of Dubrovnik






Dune Costiere Park









Municipality of Misano adriatico



Municipality of Pesaro






3.3 Process limitations

The development of monitoring systems has revealed some limitations within the process of
impacts analyzing. These limitations derive in part from the process of impact analysis, in which
information bases of reconnaissance type were used. L.E. in the study of the "IMPACT ON
TRANSPORTATION NETWORK" or the "INCREASED COMPETITION FOR WATER", the vulnerability
classes identified in the provincial area, by the PAI, were used. In these cases, the Monitoring
system is referred to the competence of the higher-level body, which produces periodically the
data, to monitor the effects and changes on the territory of its competence.

Finally, a further limitation of the procedure used is the reduced number of environmental
variables taken into consideration by the algorithm. This means that what emerges from the
analysis is the result of a modest estimate of the factors that suggest some environmental
dynamics. It is therefore advisable to implement this aspect by carrying out further investigations
and studies aimed at corroborating what emerged.

Another emerged limitation in the fill-in of the monitoring system is represented by
specific actions that, although inspired by best practices with verified effectiveness, do not
change the variables of the chosen algorithm. In these cases, the system seems to be ineffective,
therefore it is also necessary to integrate the system with further context studies.

Selected impacts Monitoring system
yes
Increased energy demand for cooling, yes
Impacts on transportation network no, depend by region competence

Impacts on tourism sector no, depend by region competence

Increased competition for water no, depend by region competence

Increased coastal erosion in natural areas yes

Increased energy demand for cooling yes

Impacts on tourism sector no, depend by region competence

Variation in crop yield no, depend by region competence

Increase of drought no, depend by region competence

Increased coastal erosion yes
Loss of habitat no, depend by region competence
Urban heat Island yes
Urban flooding yes
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Sea level rise yes
Urban heat Island yes
Urban flooding yes
Sea level rise yes

Table 4 - List of impacts and relative opportunities to draft a monitoring system

Pilot area

Impacts

Misano Adriatico

Increased energy demand for cooling

Pesaro

Increased energy demand for cooling

Parco delle Dune Costiere

Increased coastal erosion

Dubrovnik

Urban heat Island

Urban flooding

Sea level rise

Rovinj, Vrsar, Porec

Urban heat Island

Urban flooding

Sea level rise

Table 5 - Ultimate list of elaborated impacts for each pilot area
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- Monitoring system LP
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