





Towards the Adriatic
Climate-Transition

A methodological framework for
adaptation spatial planning processes

Filippo Magni
Giovanni Carraretto
Francesco Musco

with the contribution of

Emiliano Ramieri
Elisa Andreoli
Chiara Castellani
Daria Povh Skugor
Ivan Sekovski

anteferma



I Universita luav

' [} | Ite"c” **'*« --- diVenezia
* *
( Italy - Croatia [ P o
Adriadapt EUROPEAN UNION THETIS | environment

TOWARDS THE ADRIATIC CLIMATE-TRANSITION
A methodological framework for adaptation spatial planning processes

Filippo Magni

Giovanni Carraretto
Francesco Musco

ISBN 979-12-5953-009-7

The following contributed directly to the creation of the volume:
Emiliano Ramieri, Elisa Andreoji, Chiara Castellani, Claudia Ombrelli (Thetis Spa)
Ivan Sekovski and Daria Povh Skugor (PAP/RAC)

Thanks for collaborating in the construction of the contents:

Denis Maragno, Gianfranco Pozzer, Micol Roversi Monaco, Greta Masut, Matelda Reho (IUAV), Marga-
retha Breil (CMCC), Sofia Burioli (UM Savio Valley), Caterina Girelli, Daniele Capitani, Simona Melchiorri
(Municipality of Cervia), Stefano Del Bianco (Municipality of Udine), Lugovi¢ Marko, Petro Vedran (Munici-
pality of Vodice), Damir Slamic (Sibenik-Knin County).

Book design by Margherita Ferrari

Cover design by Giovanni Carraretto

Publisher

Anteferma Edizioni Srl

via Asolo 12, Conegliano, TV
edizioni@anteferma.it

First edition: June 2021

Copyright

©@O®® 0O

This book is published under a Creative Commons license
Attribution - NonCommercial - Sahre Alike 4.0 International



The AdriAdapt Project aims at supporting building of local and regional resilience by developing the
knowledgebase required to identify suitable climate adaptation and planning options. The goal will

be supported by four actions:produce high-resolution datasets and projections that provide detailed
and reliable information on climate-relatedimpacts in the regions; create a climate information system
or knowledge platform for the Adriatic region containingbest practices, guidance documents, legal
frameworks and climate and vulnerability studies; test and integrate theknowledge platform in select
Italian and Croatian pilot cities and extended urban areas where adaptation andresilience plans will be
designed; maintain and disseminate the information.

The AdriAdapt project was carried out from 2019 to 2021by six partner institutions from Italy and five
partner institutions from Croatia.

@Qcmec o

PAP/RAC
Centro Euro-Meditermanes 1
sl Cambiamenti Climatiol
I Universita luav
- -~ diVenezia
o arpae DUOOR
- emilia-romagna
v DHMZ

a ‘Lr; ICOMUNI
-
/ DE! LSAVIO (‘a"’"a

\\






INTRODUCTION

A STEPWISE APPROACH: INTEGRATED ADAPTATION
PLANNING TOOL

STEP 1. Establishing the ground for adaptation
and starting the process

Obtaining high-level support and setting the governance
Organizing the process leading to the plan

Planning stakeholder engagement

Identifying strategic goals of the adaptation process

STEP 2. Assessing climate change vulnerability and risks

Identifying and assessing current and future climate hazards
Selecting priority impacts of climate change

Assessing vulnerability and risks to climate change
Transferring the results to the visioning and planning steps

17

22

24
27
31
32

38

40
43
46
54



STEP 3. Setting the vision for adaptation 56

Contributing to the sustainable development of the society =~ 59

The moments of the vision creation process 64
Co-creating the vision 70
STEP 4. Assessing options and designing the adaptation plan 74
Choosing the adaptation options 77
Assessing the adaptation options 87
Elaborating the plan 93
Funding 99
STEP 5. Implementing, monitoring and evaluating the plan 100

Defining foundation elements for the plan implementation 103

Mainstreaming the plan in other instruments in place
or to be developed 105



Monitoring the plan implementation
and the adaptation process

Reviewing the plan

KEY FACTORS TO ENSURE SUCCESSFUL LOCAL ADAPTATION
IN THE ADRIATIC REGIONW

ACRONYSM AND REFERENCES

109
117

121

135






INTRODUCTION



'

3 }',’f‘ o -ﬂ‘wci-

Terracing
photo by M. Winkler under the Unplash license




It is widely recognized that climate change will further stress eco-
systems, negatively affect the conservation of natural areas, worsen
human living conditions, limit social system resilience and the ability
of cities to cope with climate extremes. Actions taken till now are
not enough in order to cope with the effects of climate change. A
real sustainable transformation of society is needed with scaled-up
and integrated adaptation measures. Transformative climate action
is also urgent, as climate change is already affecting many aspects
of natural systems and human communities. Whatever stage a city
or a region is at, the impacts of today's climate extremes and future
climate changes do not wait. Better prepared cities and regions will
increase the safety of their citizens and the resilience of their terri-
tory, assets and ecosystems. Improved resilience and strengthened
adaptation capacity will reduce the costs and damages of climate
change impacts, which are expected to rapidly increase if not ac-
tions are taken.

Climate change requires a substantial change to city and land
planning and calls for both mitigation and adaptation actions. Local
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and regional communities are expected to participate to the reduc-
tion of climate-altering emissions and the enhancement of carbon
sequestration (mitigation), thus contributing to a much wider global
process. In parallel, they should make progress on the adaptation
route that tends to be based on local needs. Climate change miti-
gation and adaptation are different sides of the same coin (that of
climate action) and should be seen as complementary processes to
be incorporated and integrated into multiple policies, strategies,
plans and programmes adopted at different levels and for different
sector and cross-sector purposes.

Adaptation to climate change is influenced by several econom-
ic, social, legal, technological, and environmental factors and needs
a new form of governance which is heavily based on coordination
between local, regional, national and international levels (known as
vertical coordination) and coordination between different sectors
(known as horizontal coordination). Due to its intrinsic cross-cutting
nature, climate change adaptation that is not based on multi-sec-
toral and multi-level approaches is doomed to fail. Developing an
adaptation plan and deciding on concrete adaptation solutions is
not easy and it requires the coordinated contribution of several ac-
tors. From this perspective, the desired new form of governance
for climate action should extend beyond governing institutions and
bring together any stakeholders that act as key players in local and
regional societies and economies.

Adaptation measures tend to be mostly implemented at the
local level, with some solutions having a regional dimension, and
more rarely, a national one. The OECD (OECD, 2009) identifies three
reasons to focus on local adaptation:



+ climate change impacts take place at a local level and affect lo-
cal livelihoods, but they also affect economic, health and social
aspects, through localized phenomena in response to local geo-
graphical, environmental, economic, social and political factors;

+ vulnerability and adaptability are typical of every local context,
depending on the interaction of many socio-ecological factors
and processes. Thus, the ability to reduce exposure and re-
cover from impacts or to exploit the opportunities offered by
climate change impacts can be locally developed;

- adaptation is best observed and measured at the local level,
often requiring individual decisions; local approach allows bet-
ter monitoring and evaluation of the efficiency or effectiveness
of adaptation.

The local level is therefore expected to play a great role in trans-
forming society into a more resilient and better adapted system.
However, it is clearly at this level where obstacles to adaptation
might hinder the process, including in particular limited financial
capacity, a lack of technical and scientific knowledge, a lack of skills
and tools, limited integration with the upper level, etc. Customized
technical support, including the best use of scientific knowledge
and tools, is key for local authorities, and is expected to help them
within different phases of adaption planning, such as: visioning,
the creation of climate change projections, vulnerability assess-
ments, identification and comparison of adaptation options, the
structuring of the information gathering for an actual plan and
the development of monitoring and evaluation systems for local
adaptation.
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These guidelines and the entire AdriAdapt project start from
these considerations, aiming to provide science for policies, practi-
cal knowledge and tools for the Adriatic local and regional commu-
nities wanting to improve their adaptation capacity.

AdriAdapt is a project funded under the European Interreg Italy-Cro-
atia programme. It aims to improve the capacity of urban and coastal
communities in the Adriatic region to respond to the effects of climate
change in terms of improved resilience and adaptation capacity. The
project has developed a set of operational tools to help local communi-
ties to increase their knowledge of climate hazards and related vulner-
abilities, and to improve their capacity when it comes to planning adap-
tation actions. Specifically, the AdriAdapt includes four major actions:

1. improvement of available climate-related knowledge and the
production of climate change projections in the Adriatic re-
gion and the pilot project areas (Vodice, Sibenik-Knin County,
Municipality of Cervia, Union of Municipalities Valle del Savio,
Municipality of Udine);

2. development of an adaptation knowledge platform for Adriatic
towns and cities, including climate information, examples of
adaption measures, good practices, guidance documents and
a simplified description of the integrated adaptation planning
tool illustrated in these guidelines (see chapter 2);

3. testing of the contents on the knowledge platform in Croatian and
Italian pilot project areas, where adaptation and resilience strate-
gles and/or plans have been designed as part of the project;

4. wide dissemination of AdriAdapt results and, particularly, the
knowledge contained on the platform.



The guidelines for local adaptation to climate change in the Adriatic
region are one of the final documents of AdriAdapt and represent an
important legacy of this project. They condense the results of a wid-
er process of collection and systematization of technical and scientific
knowledge, local needs, and good practices. From this perspective, the
guidelines capitalize on the results of several AdriAdapt activities and,
in particular, the outcome of pilot project actions implemented by lo-
cal partners. The guidelines focus on climate change adaptation and
the strengthened resilience of Adriatic local and regional (sub-national)
coastal communities. They refer to those that aim to encourage the
most vulnerable coastal regions to continue their resilience building
process, both in the Adriatic and in the more general Mediterranean
area. Main target users of the guidelines are practioners working within
departments or divisions of local and regional administration dealing
with climate change hazards and the corresponding adaptations.

The document is structured in three parts. This first part is intro-
ductory and frames the context of the guidelines within the overall
AdriAdapt project. The second part forms the core of the guidelines
and illustrates the Integrated Adaptation Planning Tool, a stepwise
approach to adaptation, which is described more synthetically in its
online version available on the AdriAdapt platform. The stepwise
methodology includes tables, figures and boxes detailing some of
the knowledge aspects whilst also reflecting on the experience de-
veloped by the AdriAdapt pilot projects. The third part of the guide-
lines focuses on some key factors which are required in order to
ensure successful local adaptation in the Adriatic region, i.e. factors
which can be decisive in driving the process and that, if lacking, can
seriously hinder adaptation.
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This chapter describes the stepwise approach developed by
the AdriAdapt project to guide and support local and sub-national
authorities on their path towards climate change adaptation. This
approach is structured into 5 steps which are rarely implement-
ed sequentially. Indeed, these steps are mutually interrelated and
overlap, often implying the parallelized implementation of several
aspects. The stepwise approach is completed by stakeholder en-
gagement; given its relevance for the whole process this activity s
overlaps all five steps.

Like most policy processes, climate change adaptation is also
based on a progressive and adaptive approach. Monitoring and
reviewing the work carried out (as foreseen by step 5) is essential
to highlighting the strengths and weaknesses of the process and
to assess whether the evolution of the system is as desired There-
fore, if necessary, the process may be restarted and the adapta-
tion strategy or plan reviewed. Adaptation planning is not linear
but rather it requires the adoption of a circular process leading to
continuous improvement.
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Figure 1. The AdriAdapt Integrated Adaptation Planning Tool.
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Integrated planning is a core ingredient of adaptation. A city
or a region may initially focus on a specific adaptation measure
to start with, but an overall integrated adaptation plan is essen-
tial in order to deal with the complex nature of climate change
and its effects. A sector-based approach can improve adapta-
tion for a specific issues but it may increase climate change risks
in other sectors or areas. In addition, an integrated approach
to adaptation can make it possible to reach maximum benefits
with minimum costs, taking into account the resilience to climate
change (adaptation), the reduction of the contribution of a city
or a region to the problem (mitigation), and a wide range of ad-
ditional benefits (e.g. protection of citizens' health, recreational
opportunities, preservation of natural habitats and biodiversity,
etc.). From this perspective, adaptation is expected to contribute
to the overall transition of the society to sustainability.
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High-level, long-term political support for adaptation is a prereg-
uisite for the successful design and implementation of adaptation ac-
tions. Obtaining and securing this support is essential from the outset
of the process and could possibly be formalised in a policy document
or by joining a structured adaptation initiative (e.g. Covenant of May-
ors for Climate & Energy). Political support can be triggered by top-
down and bottom-up approaches. Top-down drivers typically include
legal and political requirements or recommendations issued at the
national or sub-national level. The pre-existence of a climate change
adaptation strategy can foster the development of an action plan, al-
though itis not a necessary condition. Legal obligations can also arise
from sector policies aiming at strengthening the climate proofing of
a given sector, and therefore identifying actions to be included in an
overarching adaptation plan. Bottom-up approaches typically refer
to initiatives promoted by civil society or the private sectors aiming
at placing climate action high in the political agenda. Top-down and
bottom-up approaches are not necessarily alternatives. Actually, lo-
cal administrators can collaborate with, and even initiate, civil socie-
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ty initiatives (e.g. campaigns for raising awareness, communication
campaigns, sharing good practices, the development of common
knowledge on climate risks and opportunities, the gathering of infor-
mation on available adaptation funding opportunities, etc.) so as to
trigger top-down policy driven actions.

Political support must be reflected by transparent and inclusive
governance for climate action. This phase is expected to identify
public authorities and other private stakeholders that are to be
involved. Uncertainty about climate change adaptation requires
a strong knowledge base. Getting scientists and researchers on
board is therefore essential. This could possibly be achieved by
creating a science-policy interface supporting the entire adaptation
process. Once actors are identified, their respective roles should be
clarified, responding to the following questions:

+ who drafts the plan;

+ who expresses opinions and evaluates the plan;
+ who approves the plan;

+ who implements the plan;

- who monitors the plan’s implementation.

The definition of a core team (not necessarily made up of only
representatives of the public authorities) within the overall govern-
ance scheme can highly improve the coordinated management of
the adaptation process. Depending on the local context (its size,
goals, and resources), this could require establishing a new team,
strengthening an existing working group or mainstreaming adapta-
tion to an existing department.

25



BOX 1

INTEGRATED GOVERNANCE FOR CLIMATE ACTION:
THE CASE OF EMILIA ROMAGNA

In 2018 the Regional Council approved the Mitigation and Adaptation Strategy
for Emilia-Romagna (Resolution n.187/2018), which constitutes a common frame-
work for mitigation and adaptation for the regional economic sectors and local
administrations. The Strategy identifies measures and actions to cope with cur-
rent climate variability and future climate changes in all the valuable sectors of
the region, including: inland waters and water resources, air quality, urban areas,
land use, coastal areas, transport, forests, biodiversity and ecosystems, agricul-
ture, production industry, energy system, tourism, health, fishing and aquacul-
ture, and cultural heritage. For each sector, the Strategy identifies adaptation and
mitigation actions for the short-term (by 2020) and for the medium-term (beyond
2020), as well as strategic guidelines. The actions suggested are detailed and clas-
sified according to the type of measure (e.g., structural and technological, social,
institutional, etc.).

The Regional Strategy encourages local administrations to take action by devel-
oping their own local climate change plans. Up to now, the eight provinces of the
Emilia-Romagna region and the respective cities plus several other local adminis-
trations have developed their own climate adaptation plan.

The Mitigation and Adaptation Strategy has been developed and coordinated by
the Territory and Environment General Direction of the Emilia-Romagna Region.
Many different departments and regional institutions are involved in the regional
management of the climate change issues. The Regional Environmental Protec-
tion Agency (ARPA ER) is the managing authority of the Observatory of Scenar-
ios on Climate Change (Osservatorio Regionale degli scenari di cambiamento
climatico). Another pillar of the general regional strategy is the Organizational
Supervision on Climate Change (Presidio Organizzativo Cambiamento Clima-
tico) managed by the regional Service on Impact Assessment and Sustainable
Development Promotion (Servizio Valutazione Impatto e Promozione Sviluppo
Sostenibile). This body monitors and evaluates the effectiveness of the regional
adaptation and mitigation policies and guidelines as well as upgrades the strate-
gy according to the new evidence on climate change in the regional area. More-
over, the Emilia-Romagna Region created a Regional Forum on Climate Change
to improve vertical and horizontal integration among the different administrators
and other stakeholders involved in the adaption process.



Based on the received mandate, the core team should transpar-
ently define:

+ the overall scope and role (e.g. steering the process, coordi-
nating all stakeholders that are to be involved, communicat-
ing adaptation, communicating progress in the plan’s creation,
preparing policy and technical briefs, acting as contact point
for adaptation, etc.);

+ the responsibility and task of its members;

+ the method for internal collaboration and the method for inter-
acting with the other actors involved in the adaptation process
(including stakeholder consultation);

+ the method for interacting with and making use of existing adapta-
tion platforms and initiatives at the national and international level;

+ the detailed roadmap of activities leading to the plan creation,
including timing and milestones;

+ the method for monitoring the on-going progress of the plan’s de-
velopment and actions to put in place in the event of a deviation.

27
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The level of human and technical resources needed for adap-
tation is a critical factor that must be carefully estimated, based
on the process ambitions and goals. The availability of these re-
sources depends on the characteristics of the local context (e.g.
whether experts are already assigned to roles dealing with climate
change or sustainability in general), and it is also heavily influenced
by the availability of financial resources. This step of the process
should secure the funds required for the plan design from the
outset. All possible sources of funding should be explored at this
stage, including national, European and international ones (see
section 2.4.4 and chapter 3). Within the context of restricted budg-
ets, resource needs can be reduced through various actions, e.g.:
building upon other initiatives already in place, mainstreaming ad-
aptation into other (planning) processes, participating in support
networks and initiatives, cooperating with the private sectors, or
collaborating with universities.

29






Adaptation is a cross-cutting, cross-sectoral and multi-level pro-
cess and itis important for a wide, diversified range of stakeholders.
From the outset, it is important to map the actors that are to be
involved and understand what their interests, responsibilities and
positions regarding climate change issues are. This initial activity
should lead to a well-designed stakeholder engagement process in
order to gain the most from their participation. Simultaneously, a
communication strategy supporting stakeholders’ engagement and
activities for raising awareness should be developed, identifying
communication objectives, target groups, communication means,
methods and timings. Stakeholder involvement is a transversal con-
cept that is often mentioned in the various steps of the methodolo-
gy and is also discussed in depth in chapter 3.
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Adaptation is aimed at improving the response capacity and the resil-
ience of a territory and its community to the present and future effects of
climate change. Within this overall scope, different adaptation goals can
be identified, ranging from the design of measures aiming to solve specific
climate-related problems to the systematic transformation of the territory
and its communities into a new resilient and sustainable system. The stra-
tegic adaptation goals must be identified and agreed upon by the stake-
holders at the very beginning of the process, as they orientate the steps
that follow, and particularly, the formulation of the future vision (step 3).
They need to be coherent with existing overarching goals like those set by
regional or national adaptation strategies and plans or policy documents
at all levels (from local to international), including those addressing the
wider context of sustainability (specifically the way the 2030 Sustainable
Development Goals are considered and implemented at the local level;
see Table 1 and Box 3). Therefore, at this stage it is important to map all
parallel cross-cutting and sector processes as well as related strategic and
planning documents which can contribute to, and even orientate, adapta-
tion. This exercise is also fundamental to then enable the mainstreaming
of adaptation actions into these other processes (see section 2.5.2).
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Agreement) (adapted from SEI, 2019).
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Adaptation provides multiple benefits beyond those directly
linked to improved resilience and reduced vulnerability to climate
change. The expected additional benefits should be made clear to
help to define the overall goals of the adaptation process.

A non-exhaustive list of the multiple benefits of adaptation (in
particular when green and societal adaptation measures are con-
sidered) include:

+ improvement of skills and creation of job opportunities;

+ strengthened integrated approach to complex challenges;

+ improved empowerment of civil society in the co-definition of solu-
tions to complex challenges;

+ carbon sequestration, energy saving and the contribution to cli-
mate change mitigation;

+ reduced biodiversity loss and improved habitat conservation and
requalification;

+ conservation and requalification of landscape and aesthetic
values;

* new opportunities for recreational activities and tourism;

+ improved human health and well-being in general;

* increased property value;

+ water conservation and improved water quality;

+ reduction in the air pollution;

+ improved soil fertility and reduced soil erosion;

- food security, sustainable agriculture, and forestry.

37



STEP 2.




Assessing climate change
vulnerability and risks

Climate change will have a multitude of impacts on the Adriatic com-
munities. Not only extreme events (e.g. heatwaves, extreme precipita-
tion, flooding, wildfires) are becoming more intense in magnitude and
frequency, but as low-onset changes (e.g. increase in temperatures,
change in precipitation patterns, rises in sea-level) are also taking place,
which will mostly bring unfavourable climate conditions with consequent
damages and losses. Understanding the present and future vulnerabil-
ities for climate hazards is essential to designing responses and actions
aimed at strengthening society’s resilience and adaptation capacity.

This step explains how to carry out an assessment of risks posed
by the existing and projected climate hazards, taking into account the
specific reasons for vulnerability in a given location or sector. Based on
the risk and vulnerability assessment, this step highlights that a com-
munity is not isolated from its surrounding regions. Climate change
hazards that do not have a direct impact on a certain territory can still
have severe repercussions on areas providing essential services for
that territory. Equally, climate impacts that take place in a given com-
munity can affect its surrounding areas. Thus, the vulnerability and risk
assessment calls for an integrated approach and requires looking at
the interfaces with neighbouring areas.
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No assessment can cover all climate hazards in equal detail. A
selection and prioritization of those relevant for the considered lo-
cal context can help to focus the assessment efforts and match the
overarching adaptation goals set in step 1.

Once identified, the relevant climate hazards need to be analysed
in terms of past trends, current status, and expected future chang-
es. Information about past local extreme weather events, such as
heavy precipitation causing flooding, heatwaves or wildfires may be
collected and maintained by regional or national civil protection or
disaster management authorities, meteorological services and en-
vironmental agencies.. Long series of climate variables can be used
to reconstruct past trends and therefore analyse the variability of
the climate system on a local or sub-national scale (critical informa-
tion in order to correctly assess expected future changes).

Although the direction of the global climate change is unques-
tionable, the extent and details of the change are not completely
certain, particularly locally. Climate scenarios help to describe pos-
sible future climate conditions with differences depending on dif-

40



ferent rates of increase in global greenhouse gas emissions. Such
climate scenarios are developed by taking into account global con-
ditions and can be “translated” or downscaled to the specific local
or regional contexts. The analysis of the current and future climate
hazards relevant for the local context is an activity which requires a
high level of scientific expertise. Usually, this is not available in the
administrations in charge of adaptation. Collaboration with univer-
sities and research centres, as well as synergies with climate anal-
ysis initiatives taken at a larger scale (e.g. climate change scenarios
and projections developed for a Regional or National Adaptation
Strategy or Plan) can help in this regard.

Scenarios do not provide climate predictions, rather they rep-
resent possible evolutions of the climate system. Therefore, re-
gardless of who deals with their evaluation, it is of paramount
importance that climate change scenarios are provided with the
additional information required to understand them and use them
appropriately, i.e:

+ the spatial scale of the projections, as different climate models
use different spatial resolutions;

+ the baseline period, from which the change is modelled (anal-
ysis of past data series if of crucial importance in this regard);

+ the projection timeline, usually expressed as a period (e.g.
2081-2100 or 2020-2052);

+ the underpinning greenhouse gases emissions or assump-
tions related to other variables influencing the behaviour of
the climate system (e.g. land use changes);

+ how the projected change is represented. Climate change

41
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projections tend to state the probability of something hap-
pening in the future or outline a range of possible outcomes
in terms of future temperatures, rainfall, or rise in the sea lev-
el. This is because the future climate will be affected by the
level of greenhouse gas emissions and other socio-econom-
ic developments. Climate projections are also derived from
various models (mathematical representations of the climate
developed on regional or global scales), which are constantly
improved but still cannot predict the future with absolute cer-
tainty. Uncertainties related to the modelled projects need to
be adequately communicated.



Once the relevant climate change hazards have been identified,
it is advisable to focus the vulnerability and risk assessment that
follows on their major direct and indirect impacts.

Priority impacts are those expected to significantly affect the
considered territory as a whole (e.g. a flood impacting settlements
and affecting their residents, services and infrastructure) or several
of its natural and artificial elements and human activities (e.g. agri-
culture, forestry, biodiversity, buildings and infrastructure, energy
systems, transport, tourism, marine habitats, fisheries and other
marine activities, water management, etc.). As for the previous sub-
step, the collaboration with universities and research centres, as
well as the wider discussion with all stakeholders, can support the
prioritization exercise.

The present and projected impacts of climate change affect the ter-
ritory as a whole, but some urban sectors are likely to be more affected
due to their higher vulnerability or lower capacity to adapt. The ability
of a given sector to adapt to and cope with climate change impacts is a
matter of wealth, technology, information, skills, infrastructure, institu-
tions, equity, empowerment, and the ability to share risk.
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Identifying vulnerable sectors is important for prioritizing and fo-
cusing the adaptation efforts. This list is context specific; possible
sectors to be considered include: industry, disaster risk manage-
ment, health, social well-being and climate justice, urban planning,
buildings and infrastructure, energy, transport, water management,
environmental protection, biodiversity, education, tourism, marine
and fisheries, coastal defences, finance and insurance, information
and communication technologies, etc.

For some of the sectors, a municipality might have direct com-
petencies, for others it might be only indirectly involved. Therefore,
it is advisable to engage a wider range of sectoral stakeholders in
the assessments of sectoral vulnerabilities. It is important, however,
to take an interdisciplinary approach, looking at cross-sectoral im-
pacts and spill-over effects across the sectors.

The evidence from the analyses of the AdriAdapt pilot projects
showed that the impacts in the study areas are partly attributable
to the progressive and complex waterproofing of soils, partly to the
development of complex urban systems that tend to compromise
the ecological balance of the territory, creating settlement envi-
ronments in which the effects of climate change can take on dif-
ferent and sometimes severe connotations. The analysis also sug-
gests that the use and consumption of the territory heavily affect
the thermal behaviour of the urban environment and its ability to
provide for the sustainable management of rain overflows. Locally,
other specific climate change related hazards and impacts take on
particular importance.

AdriAdapt identified the following as major climate risks for the
Adriatic coastal communities:
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-+ urban heat islands;
+ urban flooding;

+ wildfires;

+ droughts;

+ landslides;

+ rise in the sea-level and the corresponding effect on coastal

flooding and coastal erosion;
+ saltwater intrusion.

Table 2 shows the location of the impact by geographical and

administrative areas.

Cesena
(Union of

Municipality Municipality Municipal-

Impact of Udine ities
Valle del
Savio)

of Cervia

Urban heat islands
Urban flooding/runoff
Wildfires

Droughts

Landslides

Rise in the sea level

Salt intrusion

Union of

Municibal- Municipality Sibenik-Knin

valle del of Vodice County
Savio

Geographical contextualization of the AdriAdapt pilot project's impacts.
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For each relevant climate change impact, vulnerability and risks
should be evaluated to provide the information required in order to
identify long-term adaptive response actions.

Within the context of the climate change, according to the IPCC,
vulnerability can be defined as the degree to which a territory, its
community and activities are unable to cope with the adverse ef-
fects of the climate change, including climate variability and ex-
tremes. The assessment of the vulnerability of a system therefore
requires the study of its exposure and sensitivity to a given climate
change hazard and of its already acquired adaptation capacity. The
combined assessment of the vulnerability, the magnitude of the cli-
mate hazard and the value of the most exposed receptors provides
an estimation of the climate risk associated with the considered
hazards and territory. The risk assessment should therefore con-
sider aspects related to:

+ the climate hazard (current and projected climate conditions);

+ the characteristics of the geographic location (e.g. elevation,
degree of soil permeability, land coverage, etc.);
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- the affected sectors (e.g. human health, infrastructure, trans-
port, energy, water management), affected assets and related
values (e.g. critical infrastructure such as ports, roads, airports,
schools, hospitals or highly vulnerable ecosystems and habi-
tats, etc.) and most vulnerable groups (e.g. the elderly, home-
less, students and children and those at risk of poverty, etc.).

Vulnerability assessments emphasize the evaluation of the ex-
posure, the sensitivity and the adaptive capacity of a given system,
asset or community and populations. Risk assessment focuses pri-
marily on the projected changes in climatic conditions, the invento-
ry of potentially impacted assets, the likelihood of the impact hap-
pening and the resulting consequences.

A great variety of methods are available to assess vulnerability
and risks to the climate change. These can be roughly categorized
as top-down and bottom-up approaches. Top-down assessments
are usually based on data and use mapping and other quantitative
tools to assess socio-economic and environmental data. For exam-
ple, they can provide the damage estimations that are anticipated
for the entire territory or parts of it. Bottom-up assessments gener-
ally rely on local knowledge and are qualitative in nature. They often
involve local stakeholders. A combination of the two approaches is
recommended, whenever possible.

Some examples of the general principles of the AdriAdapt
territorial vulnerability assessment technigues are shown in the
boxes below.
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The choice of a specific risk or vulnerability assessment method-
ology should be guided by:

+ the human and financial resources at hand;

- data availability;

- existing knowledge;

+ the required and possible level of stakeholder involvement;

- the preferred type of outputs for further adaptation action
planning.

Regardless of the method applied, the assessment should take
the following elements into consideration as a minimum:

+ trends of various climate variables (e.g. average and extreme
temperature, number of days with extreme heat, intensive
rainfall events, snow cover), ideally based on a range of differ-
ent climate scenarios;

+ expected (direct and indirect) impacts (threats and opportu-
nities) by identifying the most relevant hazards as well as the
areas of a city or a rural community that are at most risk (e.g.
high total population, high rate of vulnerable populations, high
concentration of economic activities and economic values,
high concentration of vulnerable ecosystems and habitats);

+ timescale, such as short, medium (e.g. 2050s) or long-term
(e.g. end of the century);

+ an indication on the level of confidence (e.g. high, medium,
low) for each of the assessed impacts, with a view to facilitating
the decision-making process given the degree of uncertainty
attached to the results.
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BOX5

UNIONE VALLE SAVIO: SIMULATION OF POTENTIAL DAMAGE FOR AREAS
WITH HIGH FIRE SENSITIVITY

f o s
POTENTIAL DAMAGE MAP
Minimal propensity
Low propensity
B8 Medium-low propensity
% B Medium-high propensity
| I High propensity

Drought and propensity to fire in the territory depend on several factors, in-
cluding: tree typology, morphological conditions, climate conditions, and climate
change and ecosystem complexity. The analysis of these impacts may rely on a
vulnerability assessment based on the study of satellite images and, in particular,
the elaboration of the Vegetation Health Index - VHI (Bento et al. 2018; Cunha et
al. 2019; Tripathi et al. 2013). In the investigation of the phenomenon of drought
and the propensity to fire of environmental and territorial contexts, Unione Valle
del Savio has used 3 different interlinked work phases:

1. the definition of a synthetic index capable of restoring moderate, severe or
extreme water and thermal stress (VHI) conditions;

2. the monitoring of environmental and ecosystem responses influenced by in-
tense and prolonged extreme events through the elaboration of a drought
index conducted on different time scales;

3. the definition of ‘potential damage’' capable of recognising a spatial relation-
ship between the phenomenon of drought, forest typology and morphologies.

The spatialization of the VHI can also help to identify different gradients of dry
stress that can express the potential propensity of a forest to be ruined by fire.
The cartographic representation of the damage makes it possible to identify the
urban areas most exposed to a potential fire hazard and gives a comprehensive
information framework on vegetative stress.






ENVIRONMENTAL FRAGILITY
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Identifying the main adaptation issues (e.g. which sector or which
climate impact should be addressed first) is based on the analysis
of the immediacy and severity of impacts, as well as on the oppor-
tunities to leverage existing disaster risk reduction strategies or the
current resource and infrastructure management arrangements
and plans. There are various methods available for prioritizing the
main adaptation concerns. In general, the main issues to be consid-
ered in prioritizing which climate impacts to address include:

+ already occurring climate-related impacts, with particular con-
cern for those expected to become more severe in the future;

+ the likelihood and severity of impacts over the near, medium
and long term;

+ whether the management of a climate risk is within the mandate
of the municipality or the engaged stakeholders, and thus can
be addressed through existing administrative arrangements;

+ serious risks that might affect the territory irreversibly (e.g. the
rise in the sea level);
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+ climate risks that can be approached with existing mechanisms
that, despite not being labelled as an adaptation process, can
be quickly aligned to climate action needs (e.g. spatial and ur-
ban planning, the implementation of the EU Floods Directive,
biodiversity and habitat preservation with positive effects on
ecosystem services, urban requalification using nature-based
solutions etc). These mechanisms can provide useful entry
points for actions also relating to climate change adaption.

It is of great importance that the results of the analysis on cli-
mate change risks and vulnerability are smoothly transferred to
the visioning (step 3) and the planning phases (step 4) of the ad-
aptation process. In this regard, the data and information must
be condensed in order to be promptly and suitably used for the
identification, design and implementation of adaptation measures.
This sub-step implies the adoption of a simple approach for the
communication of the step 2 results to a wide audience, whilst also
highlighting the related assumptions and uncertainty.
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STEP 3.




Setting the vision for
adaptation

Climate change adaptation is a long-term process and requires the
integration of different governance levels and sectors, as well as other
planning and management processes. Adaptation to climate change
has to be part of an overarching and wider vision for the territory and
its community, beyond the pure scope of the adaptation itself.

The term “vision” refers to a desirable state in the future. Visioning is
a process of creating a vision in a structured and reproducible way, as
a possible answer to scenarios and forecasting (possible future states).

The vision statement defines the broad priorities. The objectives
that arise from the vision statement can be complex, consisting of
high-level goals and groups of sub-goals. Some objectives might be
predetermined in existing sub-national, national and international
plans and policies, such as global and European directives and pro-
grammes or regional and national plans and strategies. A clear state-
ment for a climate-proof vision is needed since the adaptation to cli-
mate change is a high-level global objective. The vision is established
in this step of the methodology, and it is carried over to the plans,
policies and actions (both local and national).

The objective of this step is to engage and involve stakeholders
in the shared vision for the plan area. The vision sets the direction
for plans and their implementation and should be complimented
by a set of goals.
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The key tasks for setting the vision are:

1. stakeholder mapping;

2. the identification of the prospects for reaching an agreement
among stakeholders;

3. establishing the direction towards creating the vision.

Establishing the direction or preparing the vision defines the de-
sired future state of the territory in terms of its fundamental strate-
gic pillars. The vision describes the future condition of the area, in a
long-term 10-to-20 year plan, and it should be clear, compelling and
aligned with the existing policies and the aspirations of communi-
ties and stakeholders. The vision and the objectives are derived from
the agreed priorities, which are based on shared and joint principles,
such as resiliency, productivity, diversity (social, cultural, or ecologi-
cal), health and safety. The objectives of the vision describe the gov-
ernance, environmental and socio-economic priorities and how the
implementation of the vision can be measured and achieved. The ob-
jectives are the measure of the vision and for this reason they should
be measurable, realistic and time targeted.
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A climate change adaptation strategy or plan is primarily expect-
ed to increase the resilience and reduce the vulnerability of a given
territory or community to climate change impacts. However, this ob-
jective must be pursued ensuring the long-term sustainable develop-
ment of the society. Therefore, it must be ensured that choices made
for the sake of adaptation will not compromise aspects of sustaina-
bility (e.g. environment, social and economic well-being and intergen-
erational equity). At the same time, investments made for adapting a
community and making it more resilient should maximise synergies
and co-benefits (e.g. increasing or protecting biodiversity and habi-
tat conservation, reducing air pollution, improving health conditions,
creating new job opportunities, improving the quality of life).

The sustainable development of society means creating better
perspectives for inhabitants and communities, and improving sev-
eral aspects of the socioeconomic territorial framework:

investing in self-sufficiency policies in terms of resources (en-
ergy, water, waste, sewage, food), building more renewable
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Integrated perspective on the sustainable development of society.
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energy production, and improving sewage and water manage-
ment systems;

* ensuring education, healthcare and sport;

* ensuring job stability and opportunities;
improving transport and connectivity within the urban areas
and between urban and rural areas, especially in a very differ-
entiated context such as that of the Adriatic region;
reducing waste and enhancing circular economies, by recy-
cling and reusing waste;
improving the efficiency of the livestock system and reducing
the importation of food products by creating a network of ag-
ricultural cooperatives.

Sustainable development faces climate change in all these as-
pects and the vision must respond to these challenges. In order to
achieve this, the adaptation vision should foster a long-term trans-
formative approach, radically changing the conditions which cause
major vulnerabilities. For example, for coastal communities, the
adoption of a transformative approach requires the early explora-
tion of long-term effects of the rise in the sea level and the change in
the intensity and frequency of extreme storm surges, making time
for solutions which might require a longer implementation term.
Such solutions should consider to what extent the actual protection
of coastal sites is feasible or becomes too expensive, suggesting a
shift towards a managed retreat of infrastructures and human ac-
tivities more prone to a rise in sea level and climate change impacts.

At this stage of step 3, links between adaptation and the sustain-
able development goals in general should be clarified and brought
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to the attention of those involved in the strategy or plan elaboration
and implementation. Links to mitigation objectives and measures
aiming to reduce greenhouse gas emissions should be also high-
lighted. All of the vision's priorities should be connected to sustain-
able development and to other existing strategy goals to underline
their coherency.
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A vision can be defined as an optimal desired future, illustrating
what we would like to achieve with the management of a territory
and its community in the medium or long-term. A vision forces to
think in a long-term perspective. If a broader and long-term sus-
tainable vision already exists, the adaptation process is driven by
the existing vision. It must be ensured that the adaptation goals do
not contrast with the broader vision. This step of the process can
formulate recommendations to improve coherence among the dif-
ferent processes and ensure that the vision can be achieved under
changing climate conditions (climate-proofed vision). In many cases
a vision is not available, and it needs to be developed as part of the
adaptation process. The initial phase of the process leading to the
vision is expected to collect and systematise information on rele-
vant existing plans and policies and on those under development
establishing the direction for the future. As seen in the previous
step, all the assessments and analyses are important for the elab-
oration of a general knowledge framework. The scientific-technical
base provides public administrations to work on objective data in
order to create a territorial vision.
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The creation of the vision consists of three moments: the first in-
volves drafting the complete vision from individual elements and pri-
orities; the second involves eliciting opinions or seeking agreement
from participants (to ensure the correct reflection of the communi-
ty's ideas and values); the third involves the visualization of the vision
(spatial representation, mapping and photo/graphic representation).
This last step is important for presenting and explaining the vision
and it helps to communicate the feasibility of the vision.

During the first moment, a workshop is the suitable tool for
drafting the vision starting by collecting statements, values, and pri-
orities. This brings us to the discussion of shared values, the review
of other city/territory examples, the drafting of the final vision. As
presented in the next chapter, a collaborative/participatory process
is a key-factor to building a shared and desirable future.

The second moment is necessary to build an agreement on a
shared vision and to understand if the elements of the vision are
representative of community and territory needs and aspirations.
The agreement can be reached indirectly, through in-person sur-
veys or online surveys, or directly through conferences or collab-
orations. Face-to-face interactions create legitimacy among the
stakeholders and facilitates the implementation of efforts.

The third moment helps to visually represent the vision and its
elements. Maps are very useful tools (with GIS technology or other
graphic and photorealistic visualizations) for spatializing the vision
and its relation to a territory and its communities/activities. Pictures
and scenario images can also be used to figure out how the vision
(territories, landscapes, cities, neighbourhoods) would look. The vis-
ualization of the vision is not only a matter of communication, but
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it also allows us to perceive spatial links and interferences, both
physical and immaterial.

In the next steps (especially in Step 4 - Assessing options and
designing the adaptation plan) the vision is developed through the
assessment of adaptation options and plans. As part of the adapta-
tion process to climate change, the priority setting phase assesses
the main challenges and helps to identify the best options. Adapta-
tion options follow a programme of priority actions based on local
information regarding vulnerability and anticipated impacts. The vi-
sion, in general, and specifically the identification of priority options
should be considered, assessed, and discussed with all stakehold-
ers and implemented in a coordinated and integrated approach,
using decision support tools, such as multi-criteria analysis, mul-
ti-objective analysis and the consultation of expert groups.

The transition from the vision to options should be done using
the following general criteria that can be applied to select the adap-
tation priority options:

+ the assessment of the impact of options on the following di-
mensions:

1. social (for example, social equity and cohesion);

2. economic (for example, a full cost-benefit analysis of options);

3. environmental (for example, environmental impact as-
sessment, water quality, soil and biodiversity, positive or
negative contributions to greenhouse gas emissions);

4. cultural and heritage (for example, building heritage im-
pact assessment, cultural dimension impact assessment);
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+ the assessment of the urgency of facing the potential risks or
existing risks. Adaptation options for imminent risks are a pri-
ority and must be implemented in the short term.

- the feasibility of the options, in terms of ease and speed of
implementation.

+ the potential interaction of options with other initiatives (al-
ready undertaken at local or regional levels), that may contrib-
ute to reducing vulnerability. Priority should be given to op-
tions that show synergy with other existing initiatives.

+ the assessment of cross-border implications: in some cases,
options may have negative consequences beyond regional
borders. These options should be avoided.

+ the financing possibilities and availability of funds to cover the
implementation costs: existing funding, co-financing by the
central government or community funding, private investment.
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The strategies of adaptation to sub-national level must be de-
veloped with a participatory approach in all their phases, from the
drafting to the implementation, and in the construction of a shared
vision for the territory and the community. Effective participation has
several advantages: it helps to better identify the main impacts, vul-
nerabilities, and consequences at a local level; it enables scientific
information on climate change to be better disseminated; it facili-
tates the integration of adaptation issues into sectoral policies and
governance actions; it usually implies a greater understanding and
acceptance of the adaptation strategy.

From the earliest stages, it is essential to identify the stakehold-
ers to be involved in the process and define the tools to be used. A
well-structured participation process must be carefully planned, and
the most appropriate forms of participation must be chosen (such as
round tables, seminars, workshops, or presentations). The workshops
are a particularly fruitful way of organising consultations and gather-
ing the views and suggestions of individuals and groups outside the
restricted group that is drafting the document. Joint events should be
organised, involving government officials and researchers, in which
communication between them should be promoted and improved.
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Various visioning approaches (predictive, normative, exploratory,
etc.) and tools are available ranging from those strongly relying on
data and quantitative assessment (e.g. trend analysis and forecast-
ing) to those of a more qualitative nature (e.g. scenario building,
strategic roadmap). Regardless of the method used, the elabora-
tion of a vision strongly relies on wide stakeholder involvement. In-
deed, a vision is the result of a co-creation process. Considering the
wide scope of the vision, stakeholder engagement cannot be con-
fined to those strictly involved in the adaptation process but rather
should be extended to a wider arena representing all the subjects
dealing with planning and management. The robustness of a vision
is increased by comparing different alternatives, assessing related
trade-offs and benefits, and converging on the agreed option. The
results of the co-creation process are the description of the desired
sustainable future (the vision) as well as the identification of its ge-
ographic scope, timeframe, expected benefits and co-benefits and
expected implications for the surrounding areas. To better inform
the successive step of the process, it is recommended that the vi-
sion be translated into clear specific objectives for adaptation, in
line with the strategic goals set in step 1.

People support what they help to create. Instead of selling an
already-conceived-ready-to-implement project, co-creating a vision
with stakeholders (that hold an interest in its ultimate success) is
very important. A co-created vision is, what do WE want to create?
The WE is central to co-creation. Combining technical and adminis-
trative priorities with the perceptions gathered from the stakehold-
ers is important for rounding off the process.
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STEP 4.




Assessing options
and designing the
adaptation plan

As already mentioned, climate change adaptation is a circular
process, which often implies parallel activities and frequent inter-
actions among the different steps. This is particularly true and rel-
evant for the design of the adaptation plan, which strongly relies
on science and stakeholder-based evidence developed in the pre-
viously described steps. Step 4 focuses on the identification of the
portfolio of adaptation options which can be put in place to cope
with the priority impacts of climate change identified in step 2, as
well as on how and when these options should be implemented
and by whom. Adaptation options are concrete measures aiming to
reduce the vulnerability to major climate challenges and therefore
strengthen the adaptation capacity of a given territory and commu-
nity. More specifically adaption options can:

* accept the impacts resulting from climate-related risks and act
consequently (e.g. managing the retreat from the rise in the
sea level or river flood-prone areas);

- offset losses by sharing or spreading risks (e.g. through insur-
ance schemes focused on climate hazards);

+ avoid or reduce exposure to climate risks (e.g. building new
flood defences or changing location or activity).
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Adaptation options can also exploit new opportunities arising
from the changed climate conditions and favour the transforma-
tive change of society towards more sustainable systems. They can
range from measures aiming to build adaptive capacity and to es-
tablish governance and supportive mechanisms, to measures im-
plemented on the ground to deal with cross-sector or sector-spe-
cific vulnerabilities.

It is often argued that adaptation is one side of the same coin
of mitigation. Mitigation aims to limit global warming and related
effects within agreed thresholds through actions reducing green-
house gas emissions and enhancing the sinks that can accumulate
and store these gases (so called “carbon sequestration”). Mitigation
is also essential to limiting the financial, scientific and technological
investment in adaptation, which of course is not unlimited. More
generally speaking, it is important to consider that adaptation is a
component of a wider approach looking for sustainability.

Therefore, when designing an adaptation plan and identifying
adaptation options, a wider context should be kept in mind, aiming
at maximising the joint benefits of adaptation (including mitigating
ones) and avoiding unsustainable solutions (maladaptation) which
can increase the overall vulnerability to climate change and other
human pressures of a considered system.

Maladaptation can occur in different ways: reinforcing existing
vulnerabilities, redistributing existing vulnerabilities thus providing
benefits only for some of the society segments or sectors, and cre-
ating new vulnerabilities. All these elements should be carefully as-
sessed within the development of a plan and the identification of
adaptation options.

76



Developing a set of adaptation options can help in systematizing
possible measures to reduce the vulnerability and increase the re-
silience of a given territory and community. Adaptation options can
be selected from the review of existing catalogues and database,
through the consultation of scientific experts and practitioners and
through stakeholder contributions. From this perspective, the ex-
change of good practices and specific examples of implemented
measures can help in developing a site-specific portfolio of adap-
tation options. Research and innovation can greatly contribute to
developing new adaptation measures. However, it is also important
to acknowledge that adaptation often implies strengthening and
scaling up already existing measures, including those implemented
within the context of other policies, thus requiring the adaptation to
fit into existing norms and plans.

In recent years, several catalogues of adaptation options have
been developed and can be used as inspiration for the construction
of the local portfolio of measures. Climate-ADAPT was launched in
2012 with the intention of helping a wide range of users at the EU
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level, providing access and share data and information in support
of better-informed decision-making on adaptation. The EU Adap-
tation Strategy recognises Climate-ADAPT as a key element for im-
proving decision-making and emphasised its potential to act as the
'one-stop shop' for adaptation information in Europe. This platform
contains a catalogue of adaptation options which can be browsed
and selected according to different criteria, including addressed cli-
mate change impacts (droughts, extreme temperatures, flooding,
rises in the sea level, storms, water scarcity) and approached sec-
tors (agriculture, biodiversity, buildings, coastal areas, disaster risk
reduction, ecosystem-based approaches, energy, financial, forestry,
health, transport, urban and water management) regarding adap-
tation. The same platform also contains a wide collection of case
studies, i.e. examples of the implementation of adaptation meas-
ures around Europe.

Table 3 illustrates some of the major international and European
platforms which provide catalogues or databases of adaptation op-
tions and/or good practices (often called case studies) to their users.
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EUROPEAN UNION

PLATFORM

OPPLA

EU Repository of Na-
ture Based Solutions
(NBS). It is an open
platform focused on
NBS aimed at facilitat-
ing knowledge sharing

weADAP

Global collaborative plat-
form facilitating learning
and exchange on cli-
mate change adaptation
and DRR among practi-
tioners, researchers and
policymakers

ThinkNature
Multi-stakeholder
communication plat-
form supporting the
promotion of NBS at a
local, regional, EU and
international level

NATURVATION
4-year project aimed
at developing knowl-
edge on NBS and on
the way these meas-
ures can respond to
urban sustainability
challenges

RELEVANT CONTENTS

OPPLA contains more than 300 worldwide case stud-
ies providing examples on NBS. Case studies cover
several sectors, such as: water management, forestry,
agriculture, urban areas, coastal areas, etc. Each case
study is described in term of objectives, implemented
actions, potential impact and benefits, transferability
of the results, lessons learned, financing and contacts.

weADAPT provides the user with a map viewer for the
selection and visualization of adaptation case studies
around the world. Case studies (and all weADAPT data-
base items) are organised around key themes, includ-
ing NBS, synergies between adaptation and mitigation,
transational climate impacts, community based adap-
tation, gender and social equality, etc.

The platform hosts the “Nature Based Solutions
Knowledge Hub". Within the repository the user can
find adaptation examples of: (i) NBS project sites and
platforms; (i) worldwide case studies which can be
explored through a dedicated map, (i) resources, a
knowledge repository for online resources on NBS
state-of-the-art practise.

NATURVATION has created the Urban Nature Atlas.
This is a NBS database specifically targeted to cities.
It includes 1000 examples of NBS interventions from
across 100 European cities. Several of these examples
deal with climate change adaptation through various
urban settings (external building greens, grey infra-
structures combined with green features, green in-
door areas, green areas for water management, etc.)

Major international and European platforms providing catalogues and databases of adaptation

options and case studies.
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PLATFORM

UNFCCC Adaptation
Knowledge Portal
Online portal of the
UNFCCC Knowl-
edge-to-Action Hub for
Climate Adaptation and
Resilience, providing
free and open access
to adaptation knowl-
edge resources

RESIN Climate re-
silient cities and In-
frastructures Prac-
tice-based research
project investigating
climate resilience in Eu-
ropean cities

Urban green - Blue

grids for resilient cities

Website focused on key
urban challenges, includ-

ing climate change mitiga-

tion and adaptation, ur-

ban biodiversity, air quality

improvement, etc.

Nature Water Re-
tention Measures
(NWRM)

Platform focused on
green measures aimed
at preserving or restor-
ing natural water reten-
tion and conservation
processes

RELEVANT CONTENTS

The Adaptation Knowledge Portal (AKP) provides access
to a database of adaptation case studies, methods and
tools, publications and technical documents, methodol-
ogies and knowledge resources. Information in the da-
tabase can be filtered geographical area, adaptation el-
ement, adaptation sector and climate hazard.

RESIN developed Adaptation Options Library, a data-
base of key adaptation measures in urban areas, ad-
dressing different climate risks (heatwaves; pluvial, flu-
vial and coastal floods; drought; etc.). The performance
of these adaptation measures has been evaluated
through an extensive review of scientific literature.

The website proposes a series of more than two hun-
dred sustainable and resilient urban measures and
examples of their real implementations, mainly from
the Netherlands. The measures are related to several
themes: water, heat, biodiversity, urban agriculture, air
quality, energy and social and economic importance.

The NWRM platform gathers information at EU level on
NBS applied to the water sector. NWRM are multi-func-
tional measures aiming to protect and manage water
resources and address water-related challenges using
natural means and processes. The platform contains a
catalogue of 53 measures addressing four sectors (ag-
riculture, nature, urban, forestry) and a large number
of case studies mainly across Europe.
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PLATFORM

Nature Based Solu-
tions Initiative
Interdisciplinary pro-
gramme of research,
policy advice and ed-
ucation, aimed at en-
hancing understanding
the potential of NBS to
address multiple global
challenges and support
their implementation

PANORAMA
Partnership initiative to
document and promote
examples of inspiring,
replicable solutions
across a range of con-
servation and sustaina-
ble development topics

BASE

“Bottom-up Climate Adap-
tation Strategjes towards

a Sustainable Europe”is a
project aiming to support
bottom-up actions for sus-
tainable cimate change
adaptation in Europe

EU Covenant of Mayors
for climate and energy
Initiative bringing togeth-
er thousands of local
governments voluntarily
committed to implement-
ing EU climate and energy
objectives

EUROPEAN UNION

RELEVANT CONTENTS

The platform of the Nature Based Solutions Initia-
tive includes a several case studies about how work-
ing with nature can help in better adapting to climate
change, as well as improving ecosystem health and
carbon storing. Case studies are organised around
major categories: nature-based solutions for econom-
ic recovery, coastal nature-based solutions, lowland
nature-based solutions, montane nature-based solu-
tions, nature-based agriculture, blue and green infra-
structure in urban environments.

PANORAMA developed a platform providing examples
of ecosystem based adaptation solutions, featuring
160 solutions worldwide, including dozen of examples
in Europe. A subset of 134 solutions are specifically fo-
cused on climate change adaptation.

The project web-site includes case studies map with
concrete examples of adaptation actions across Eu-
rope. The case studies are not only aimed at demon-
strating how to approach sector specific issues of
adaptation but also to examine interactions across
multiple policy levels.

Within this initiative, as part of their progress, all Cove-
nant signatories share their key actions as a source of
inspiration for others. A Good Practices database lists
more than 800 adaptation actions implemented in EU
countries.

Major international and European platforms providing catalogues and databases of adaptation

options and case studies.
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AdriAdapt has developed its own catalogue of adaptation op-
tions, included on the AdriAdapt platform. These adaptation op-
tions are specifically targeted to the Adriatic context, thus linking to
the most relevant climate hazards and impacts (droughts, extreme
temperatures and heatwaves, flooding, wildfires, heavy rain, change
in sea conditions, rise in sea level, storms, water scarcity) as well
as sectors (agriculture, biodiversity, buildings, coastal management,
disaster risk reduction, energy, forestry, health, marine and fisher-
ies, spatial planning, tourism, transport, urban, water management)
of the region. The AdriAdapt platform also provides examples of the
implementation of adaptation measures around the Mediterrane-
an and specifically in the Adriatic region. The adaptation options are
categorized into societal, green and grey ones:

+ societal options include policy, legal, social, management and
financial measures that can modify human behaviour and
styles of governance, contributing to improved adaptation ca-
pacity and sustainable development;

+ green options make use of natural or ecosystem-like pro-
cesses to improve resilience and adaptation capacity and are
characterized by a wide range of benefits extending beyond
adaptation;

- grey options refer to technological and engineering solutions
to improve adaptation of the territory, infrastructures, and
people.
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The literature and practices provide another way of categorizing
adaptation options. The approach developed by the IPCC is one of
the most referenced; it clusters options into three main categories
(structural and physical options, social options, and institutional op-
tions), further divided into sub-categories (see Table 4).

CATEGORY SUB-CATEGORY GENERAL FEATURES NOTES

Engineered Expert driven, capital in-
and built tensive, large scale highly
environment complex

Include Hard and soft
technologies but also new
and indigenous - locally
made- technology

Technological

More difficult to imple-
ment and assess because
they require cooperation

Discrete, with clear across institutions, sec-

Structural Ecosystem . ™

and base></j Sg:ﬁggsﬁgﬁdoe%tned in tors, communities and
hvsical ' ) stakeholders. One of the

physica scope, space and time

major barriers is the lack
of comparable standards
and methodologies

Focused on aspects re-
lated to societal nets,
Services public health services,
infrastructures associ-
ated with basic services
(sanitation, water, public
transport, etc.)
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CATEGORY SUB-CATEGORY GENERAL FEATURES

Educational

Social
Informational

Behavioural

Economic

Law and

Institutional regulations

Government
policies and
programs

Various adaptation
options that target
the specific vulner-
ability of disad-
vantaged groups,
including targeting
vulnerability re-
duction and social
inequities - Com-
munity-based adap-
tation (CBA)

Key role of institu-
tions and of the in-
ternational agree-
ments and donors

IPCC classification of adaptation options (IPCC, 2014).
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NOTES

Focused on building so-
cial capital in order to
improve social resilience
(education, awareness
raising, community meet-
ings, etc.)

Measures aimed at increas-
ing informational strate-
gies using both ICT and low
tech measures (brochures,
direct contact, public an-
nouncements, etc.)

Very influenced by gov-
ernment incentives that
can spark behavioural
change

Taxes, subsidies, insur-
ance arrangements, etc.

Planning measures, building
codes re-zoning, but also
legal rights can determine
better adaptive capacity

Action driven by central
government



Once a catalogue of potential adaptation options has been creat-
ed, these need to be assessed in order to select the priority options.
Priority adaptation options are the key measures to put in place to
realize the strategic and specific objectives set in the previous steps 1
and 3. They must obviously be suited to the considered local context,
reduce its vulnerability, and increase its adaptation to climate change,
whilst also contributing to the wider scope of sustainability goals (thus
avoiding unsustainable maladaptation pathways). The comparison
and assessment of available adaptation options should be based on
a transparent process. In addition to the criteria listed in section 2.3.2,
the scientific literature and practices provide a wide range of possible
issues to be considered, e.g.:

- preference for no-regret measures, i.e. measures which are
worthwhile whatever the extent of future climate change will
be, also in consideration of their multi-benefits beyond climate
change adaptation;

- preference for low-regret measures, i.e. measures with rela-
tively low costs and high benefits;
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preference for nature-based solutions, green measures aimed
at protecting, sustainably managing, and restoring natural or
modified ecosystems, to improve adaptation and simultane-
ously provide human well-being and biodiversity benefits;
preference for adaptation measures also contributing to cli-
mate change mitigation. In any way, potential adaptation
measures (e.g. cooling measures with a high demand of en-
ergy powered with non-renewable sources) contributing to
enhance global warming and related climate change should
not be considered at all. On the other hand, when planning for
mitigation it is important to assess whether related measures
negatively affect the adaptation process;

+ equal distribution of benefits of adaptation measures across

society. Selected measures should ensure that adaptation
provides benefits to the entire community, favours social in-
clusion and cohesion, and does not exacerbate social inequal-
ities. Moreover, benefits of the adaptation options should be
equally distributed among all the affected communities and
sectors;

- effectiveness and efficiency of the measure. Effective options

reduce a particular vulnerability or number of vulnerabilities
to a desired level. Efficient options are those whose benefits
exceed costs and are more cost-effective than alternatives;

+ comparison of costs and benefits, preferring those options
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which can deliver multiple benefits for human well-being
and natural ecosystems, beyond those strictly related to ad-
aptation. Whenever possible, costs and benefits should be
quantified; as an alternative, several qualitative assessment



approaches can be implemented. The evaluation of cost and
benefits of adaptation options can be measured using differ-
ent approaches. The most commonly used ones are: cost-ben-
efit analysis (CBA), cost-effectiveness analysis (CEA) and mul-
ti-criteria analysis (MCA) (Table 5);

* robustness under a broad range of future potential impacts
of climate change, flexibility for adaptive adjustments or re-
versibility;

* minimisation of negative (economic, environmental, and so-
cial) impacts of adaptation measures and more in general of
their trade-offs. The evaluation can also look at barriers to ad-
aptation, privileging no or less affected measure.

Key evaluation issues should be translated into criteria for the com-
parison and prioritization of the adaptation options. As for the entire
assessment process, it is important that criteria and related weights are
shared and transparently defined by the actors involved, and suited to
the specificities of the local context.
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METHOD

Cost-Benefit
Analysis (CBA)
assesses benefits and
costs of adaptation
options in monetary
terms. Outputs typical-
ly include net present
values, internal rates of
return or benefit-cost
ratios

Cost-Effectiveness
Analysis (CEA)
identifies the least-cost
option that can reach
an identified target

or risk reduction level
or the most effective
option within available
resources

Multi-Criteria
Analysis (MCA)
assesses adaptation
options against a num-
ber of criteria, which
can be weighted dif-
ferently, to arrive at an
overall score

STRENGTHS

CBA can provide con-
crete quantitative justi-
fication for adaptation
options rather than just
relative qualitative in-
formation. It allows for
a comparison between
different aspects using
a common metric

CEA can assess and
compared different ad-
aptation options, using
units other than mon-
etary ones. Therefore,
it can take into consid-
eration effects that are
difficult to evaluate in
monetary terms

MCA can consider mon-
etised and non-mone-
tised costs and bene-
fits together. It can also
include both quantitative
and qualitative informa-
tion. It allows considering
a wide range of criteria,
including for example
equity in adaptation. It
can accommodate stake-
holder contribution and
is therefore often used in
engagement process

Strengths and weakness of CBA, CEA and MCA methods.
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WEAKNESSES

CBA focuses on efficien-
¢y, when other criteria
may be important as
well (e.g. feasibility or
equity). It has difficul-
ties with non-monetised
costs and benefits and
may need a subjective
input into the choice of
discount rate

CEA is unable to offer
an absolute analysis or
common metrics. The
selection of thresholds
or target risk levels is
not always easy or ob-
jective

Scoring and ranking of
options in MCA is sub-
jective which make MCA
results not always easily
comparable



Finally, selected and prioritised adaptation options can be described
in concise factsheets to be included in the climate change adaptation
plan. The AdriAdapt catalogue of adaptation options provides an exam-
ple template that can be used:

Name; brief and clear name of the adaptation option.
Description; including scope, objectives, applicability, available
techniques/methods, major (policy, legal, institutional) drivers
encouraging the adoption of the initiative, factors that can be
decisive for the successful implementation of the measure,
and expected challenges or limiting factors which may hinder
the process.

+ Costs and benefits; this section should ideally provide infor-
mation on typical costs for the design and implementation of
the adaptation measure. Quantitative estimation can be de-
rived from literature or cases of real implementation. In the
event that quantitative information is not available, the quali-
tative evaluation of expected costs can be alternatively includ-
ed. The section should also highlight adaptation benefits and
other co-benefits of the consideration option.
Implementation time and lifetime; typical time needed for the
design and implementation of the adaptation measure and
typical duration of the adaptation measures.

+ Category of the adaptation option; if AdriAdapt considered
categories are societal, green and grey.

+ Addressed sectors.

+ Addressed climate impacts.

+ Sources of more detailed information.
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Once climate change risks and vulnerabilities have been assessed
(step 2), a vision for the desired future has been designed (step 3)
and the specific objectives and policies have been identified (steps 1
and 3), individual adaptation measures can be agreed upon (step 4)

and a framework for the implementation of adaptation can be devel-

oped in the form of a plan. An adaptation plan is expected to set out
what needs to be done to convert prioritized adaptation options into
actions. A plan can be guided by an adaptation strategy previously
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developed (at the local, sub-national or even national level), outlining
the direction of the actions and the expected outcomes. However,
this is not always the case, and the strategic adaptation objectives
can also be developed contextually with the plan.

The expected contents of the adaptation plan should be agreed
upon by all the experts contributing to its development. An adaptation
plan is not just a list of preferred adaptation measures, but a more ar-
ticulated document which may contain the following information:

+a summary of major climate change challenges addressed by the
plan. Usually, there is no need to include a detailed description of
all climate hazards and related impacts within the plan, but to fo-
cus on the key information which guides the users in understand-
ing plan’s choices. Detailed information about present and future
climatological aspects and the results of impact assessments can
be included in the technical documents attached to the plan;

+ the vision and the objectives of the adaptation process. These
can be developed throughout the process of the plan elabo-
ration (step 3) or be part of a previously available adaptation
strategy. In any case, they must be included in the plan as they
are aimed at orienting all of the plan’s choices;

+ details of each selected adaptation option. The summary fact-
sheets resulting from the assessment, selection and prioritiza-
tion of adaptation options should be further detailed, includ-
ing, if needed, their feasibility or preliminary design;

+ clear quantification of costs and identification (possibly based
on quantitative evaluation) of adaptation benefits and the
trade-off of the selected adaptation measures;
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+ roles and responsibilities for the implementation of the adap-
tation options and the cross-cutting components of the plan
(overall coordination, monitoring and reviewing of the plan,
linking to other processes, etc.). The identification of who does
what is essential to bridge the plan development to its real
implementation;

+ links with other strategic and planning documents. Climate
change adaptation cannot be developed in isolation, but as
argued in other parts of these guidelines it is part of a wider
approach to sustainability. As described in more detail in step
5, the implementation of adaptation options often implies the
mainstream integration into existing policy documents and
plans, which do not necessarily deal with climate change in a
direct way. Therefore, it is advisable to develop a section with-
in the adaptation plan outlining the key sectors and related
policies and plans for the integration of adaptation aspects;

- timeline for the implementation of the adaptation measures,
setting a clear roadmap that can be easily monitored. An adap-
tation plan can be organized into adaptation pathways, where
the implementation of a group of adaptation measures con-
sists of a sequence of actions towards pre-defined adaptation
goals. Due to the high uncertainty of the future, it is envisaged
that the plan includes several adaptation pathways, thus ena-
bling a shift from one to another;

+ overall costs of the plan implementation. These costs are giv-
en by calculating the single adaptation measure costs, but
they also include the human resources needed to coordinate
the plan’'s implementation, review, and monitoring;
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+ available funding schemes. A lack of adequate economic re-

sources is one of the major barriers to the implementation of
the planned adaptation measures. Available options for fund-
ing the plan should therefore be clearly stated (see section
2.4.4 and chapter 3). These can include both funds specifical-
ly allocated for the plan implementation or links to funding
mechanisms of other plans and programmes, also relevant
for adaptation;

+ monitoring, reporting and evaluation (MRE) system (see step 5).

The use of visual elements (such as maps, infographics, concep-
tual diagrams, visual storylines, etc.) is highly recommended to sup-
port the plan’s communication and interrupt the monotony of the
text content.
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BOX 11

THE ITALIAN CLIMATE CHANGE STRATEGY AND PLAN

The Italian National Climate Change Adaptation Strategy (SNAC) was approved
and adopted in 2015, after a process of public consultation. The strategy is based
on a previous project coordinated by the Italian Ministry for the Environment,
Land and Sea Protection (today Ministry of Ecological Transition) that led to the
publication of three documents, about: (1) the scientific knowledge status on im-
pacts, vulnerability and adaptation in Italy; (2) the analysis of the legislation frame-
work at the national and EU level and (3) the elements for a national strategy,
identifying strategic objectives and actions. The main objective of the Italian SNAC
is to develop a national vision regarding the possible actions to be taken to deal
with climate change by contrasting and adapting to its impacts.

Following the SNAC, the elaboration of the National Plan for Adaptation to Cli-
mate Change (PNACC) started in 2016, including a prolonged phase (2017-2018)
of content sharing and co-definition with local, regional and national, administra-
tions and institutions, as well as research organizations and other stakeholders
(MATTM, 2018). In June 2020, the structured consultation of the PNACC began
as part of the Strategic Environmental Assessment (SEA) process (MATTM, 2020).
The SEA preliminary environmental report of the PNACC was published in No-
vember 2020 and the consultation phase was concluded in April 2021.
Compared to the Strategy, the Plan is configured as a more operational tool
aimed at helping at all institutional levels (local, regional and national) in defining
their adaptation pathways. This general objective is articulated in three specific
objectives: (1) limiting the vulnerability of natural, social, and economic systems
to the impacts of climate change, (2) increasing their adaptation capacity, im-
proving the exploitation of any opportunities and (3) facilitating the coordina-
tion of actions at different levels. The PNACC focuses on eighteen sectors: water
resources, marine environments, inland and transitional waters, coastal zones,
hydrogeological instability, desertification, soil degradation and droughts, terres-
trial ecosystems, forest ecosystems, agriculture and food production, sea fishing,
aquaculture, tourism, urban settlements, transport, industry, cultural heritage,
energy, and health. For each sector, specific objectives are identified together
with their related adaptation actions (more than 350 in total). A prevalence of
non-structural measures (societal) emerges from the analysis of the proposed
actions, followed by actions based on an ecosystem approach (green) and then
by infrastructural and technological measures (grey).



BOX 12

THE CROATIAN CLIMATE CHANGE STRATEGY AND PLAN

The Croatian Climate Change Adaptation Strategy was adopted on the 7th of April
2020. This Strategy is a fundamental document which establishes a framework
for implementing all climate change adaptation measures in the Republic of Cro-
atia. Specifically, the strategy aims to:

reduce the vulnerability of social and natural systems to the negative effects
of climate change;

gather relevant institutional, political, economic and social stakeholders in
order to create strong support for joint actions when implementing adapta-
tion measures;

integrate the adaptation process, including the implementation of measures,
into existing and new policies, programmes, plans and other strategic activi-
ties carried out at local and national levels of governance;

implement and promote scientific research in all vulnerable sectors in order
to significantly reduce the degree of uncertainty associated with the effects
of climate change;

raising the level of awareness of the importance of climate change and the
inevitability of the adaptation process amongst decision-makers and society
in general.

The Croatian Strategy (MZOE, 2017) lays out a vision and guidelines for devel-
oping adaptation to climate change by 2040 with a view to 2070. It proposes a
total of 81 measures, the largest number being represented by non-structural
ones (administrative, political, legislative, planning actions). The draft Action Plan
includes an in-depth analysis of the measures outlined in the strategy, providing
further details about implementation methods, responsible authorities, estimat-
ed costs, monitoring indicators and the coordination of measures under imple-
mentation. Both the strategy and the action plan address 8 key sectors (water
and sea resources management, agriculture, forestry, fishery, biodiversity, ener-
gy, tourism and health) and 2 cross-sectoral thematic areas (spatial planning and
coastal area management, and risk management) that have been identified as
the most vulnerable to climate impacts.



Several adaptation measures can be implemented through
other cross-sector or sector-specific planning instruments or pro-
grammes (see step 5, and more specifically, section 2.5.2, about
mainstreaming adaptation). For others, securing dedicated eco-
nomic resources is essential. Economic resources are potentially
available through several sources and instruments.

However, limited funding is often mentioned as one of the major
barriers for progressing towards adaptation, in particular for small-
er communities and when adaptation requires a radical transfor-
mation of the territory. To overcome this barrier, it is advisable to
secure the required economic resources for implementation early
in the process and to diversify the portfolio of possible funds (see
chapter 3 for possible sources of funds).
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STEP 5.




Implementing,
monitoring, and
evaluating the plan

An adaptation plan is usually perceived as the key instrument
in order to transform, select, and prioritise adaptation options into
practices. As highlighted in the previous step, in this regard it is im-
portant that the plan identifies a clear timeline for the implemen-
tation of each adaptation option, roles and responsibilities, range
of costs and possible funding sources, links to other plans or pro-
grammes that can be used to implement that option. The approval
or the endorsement of the adaptation plan is just the first essential
step to moving towards implementation. Persisting and long-last-
ing implementation is a challenging process which can be affected
by variable and uncertain obstacles. The identification of possible
constrains and barriers to implementation, of related uncertainties
and possible adaptive solutions is essential to bringing together the
plan’s design phase and implementation.
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Effective implementation often relies on:

+ multilevel coordination and cooperation (see section 2.5.1);

* integrating the adaptation into other instrument and plans
(mainstreaming; see section 2.5.2);

+ monitoring and reviewing the plan’'s implementation (see sec-
tions 2.5.3 and 2.5.4).

;" multilevel ’ integrating monitoring
"‘ coordination and adaptation in .\ and reviewing plan
" cooperation " other instrument ", implementation
' © . andplans g

'
'
'
'
'
'
\
\

Positive implementation factors.
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Considering the cross sectoral nature of adaptation, the im-
plementation of an adaptation plan requires suitable institutional
set-ups and governance frameworks to ensure effective, coherent
and continued implementation. Communication, coordination, and
cooperation along horizontal and vertical levels of governance are
needed to integrate adaptation into all of the relevant policy areas
(“sectors”) and at all scales. Governance is often depicted as the
capacity of governing institutions to respond effectively to chang-
ing conditions and problems that may occur; however, it cannot be
merely considered a government-led process. In order to achieve
social unity in climate action, wider support from the different
groups in human society is needed and should be included in the
governance mechanism. Therefore, the governance for climate ac-
tion requires for all the stakeholders who are major players of the
adaptation process to be on board.

Crucial for implementation is the designation of a coordinating
team of local and sub-national leaders, supported by scientists and
representatives from the local business sectors and civil society.
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The establishment of this team (in the form of a committee, board,
or any other option) is one of the first tasks to be carried out after
the adoption of the plan. The team coordinating the implementa-
tion phase can be the same as those in charge of the coordination
of the plan’s design (see step 1 in section 2.1) or a different one.
Such a team is called to steer the implementation process, inter-
acting with a wider arena of subjects directly involved in the specific
transformation of the desired adaptation measures into actions.

A clear policy-based mandate can empower the team coordinat-
ing the implementation phase, defining its objectives, establishing
the decision-making process, and the rules for its functioning. Main-
taining continuity in the process and in the core actors of the coor-
dinating is also beneficial.

The governance framework can apply formal and informal ap-
proaches. Formalised processes can act as strong drivers for ver-
tical and horizontal integration, as well as strengthening the role
of the involved actors. However, they can also block or slow down
the process. Informal approaches can lead to quicker agreements
(which will then be formalised as a decision) and foster innovation.
Flexibly combining formal and informal governance methods cap-
italizes on the strengths of both approaches. For example, institu-
tionalized coordinating committees can be combined with working
groups involving both officials and experts with the role of specifi-
cally boosting the actions needed for the implementation.

104



Adaptation cannot be pursued in isolation from the wider ex-
isting policy and planning framework, covering both cross-cutting
(e.g. sustainable development strategies and plans, urban plans,
integrated coastal zone management plans, marine spatial plans,
etc.) and sector issues (e.g. building codes, water management
plans, health protection plans, transport management plans, etc.).
While some specific measures can be implemented as a direct con-
sequence of the adaptation plan with specifically dedicated funds,
several others need to be integrated (mainstreamed) into existing
policy and planning instruments. Indeed, mainstreaming can raise
the profile of the entire adaptation process, develop synergies, and
reduce conflicts among policies, ensuring a more efficient use of
resources and maximizing co-benefits.
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instruments to mainstream climate change adaptation

o e
: LEGAL H ECONOMIC 5 PARTNERSHIP
v v v
- regulation - funding - public private
- soft laws - taxes partnership agreements
- standards - fees - voluntary agreements
- grants
- loans

INFORMATIONAL

- studies
- awareness raising campaigns
- training
- events
- websites

Process of selecting the most suitable adaptation options through the integration ofdifferent

sources of knowledge.

106



Besides strategies and plans, a broad portfolio of instruments is
available to mainstream climate change adaptation, including:

legal instruments, such as laws, regulation, soft laws such as standards;
+economic instruments, such as funding, taxes, fees, grants, loans;
partnerships instruments, such as public private partnership
agreements, voluntary agreements;
informational instruments, such as studies, campaigns for
raising awareness, training, events, websites, which can initi-
ate collaborative initiatives aiming to transfer climate change
adaptation into sector-based processes.

Bridging the gap between planning and implementation requires
the identification of the existing policy and planning instruments
which can ingrate adaptation and the way they should be adjusted,
if needed. This phase of the process is also useful to assess whether
new instruments should be put in place to foster the implementation
of the adaptation measures. The analysis of the existing and new in-
struments starts at the very beginning of the process (step 1). Based
on the step 1 overview, step 5 activities should provide a clear, oper-
ational indication about how the planned adaptation options need to
be implemented through other plans and programmes. Indeed, the
interaction between an adaptation plan and other cross-cutting and
sector-based plans and programmes is bidirectional. These plans
and programmes must be climate-proofed, i.e. their specific meas-
ures (e.g. aiming to protect biodiversity, preserve quality and quanti-
ty of water resources or allocate marine space for human activities)
must be valid and reliable under altered climatic conditions.
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Monitoring and Evaluation (M&E) are intrinsic components of
any planning process. This is particularly relevant for adaptation,
considering its long-term perspective and the great uncertainty
characterising the evolution of the climate system and its related ef-
fects. Monitoring is essential to evaluating the progress of planned
actions and for checking the actual outcomes of adaptation against
objectives to ensure that an adaptation process is effective and sus-
tainable over time. Clear objectives are therefore crucial for mean-
ingful monitoring and evaluation. M&E is also needed to monitor
spending related to adaptation and to efficiently communicate pro-
gressive results of the adaptation process.

M&E mechanisms often make use of indicators, i.e. a quantita-
tive or qualitative variable that can be measured and described in
response to a defined objective. Indicators can transform objectives
into measurable variables.

Three major categories of indicators can be considered within
the adaptation process:
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process indicators, aiming to assess how the plan is devel-
oped, if all the required steps are established and all the re-
quired stakeholders are involved;

performance or output indicators, aiming to assess if and
how adaptation measures are implemented, according to the
plan’s objectives and its implementation roadmap;

impact indicators, aiming to assess the effects of the imple-
mented adaptation measures, in terms of reduced vulnera-
bility and increased resilience to climate change as well as the
obtained co-benefits.

Performance and impact indicators can be related to various as-
pects of the overall climate change adaptation processes, referring
to: drivers, stressors, exposure, sensitivity, hazard, impact, adaptive
capacity, etc. (see Table 6 for examples of urban adaptation indi-
cators). Different or partially different categories of indicators have
been used; some examples are reported in Box 14.
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BOX 14

EXAMPLES OF THE CATEGORIZATION OF INDICATORS
FOR CLIMATE CHANGE ADAPTATION

A 2018 ETC/CCA technical paper analyses the indicators developed by five Eu-
ropean countries (Austria, Finland, Germany, Scotland and the United Kingdom)
to monitor climate change adaptation at a national level. Based on an in-depth
examination of the five countries’ experience, the paper categorizes adaptation
indicators into the following categories:

Input indicators, providing a measure of resources, both human and finan-
cial, devoted to a particular adaptation activity, programme, or intervention.
Process indicators, tracking progress in adaptation policy processes and ac-
tions.

Output indicators; relating to the direct results of an adaptation policy or
action, without assessing if these results actually lead to better adaptation
outcomes.

Outcome indicators; seeking to define an explicit outcome or result of an
adaptation action. Outcome indicators may also assess the level of success
of specific adaptation measures.

The Italian guidelines for the identification of climate change indicators (Linee
Guida SNPA n12/2018) are equally based on process and performance catego-
ries. They also refer to the concept of “data availability” as a criterion for catego-
rizing and prioritizing the selection of the indicators:

Short term priority indicators: indicators based on accessible and freely avail-
able data; data production is based on an existing monitoring system;
Medium term priority indicators: indicators are still under development but
monitoring systems of related data exist;

Long-term priority indicators: indicators for which a standardized procedure
and monitoring system are not in place; such indicators are therefore still
completely undeveloped.

Within the framework of disaster risk management and climate change adap-
tation, the Urban Adaptation Assessment project, developed the “Notre Dame
Global Adaptation Index”. The index is built on a set of indicators assessing the
different climate risks (hazard, exposure, sensitivity, and adaptation capacity) and
readiness (economic, governance and social readiness) components. Risks and
readiness evaluation are then combined to evaluate impacts of climate hazards
on lives and livelihoods.
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Figure 3. Criteria to be considered for the selection of monitoring indicators.
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The selection of indicators should be based on shared and trans-
parent criteria. According to the RESIN project, these might include:

+ relevance; the indicator should have a strong link to the adap-
tation objectives set in the previous steps of the process;

- familiarity; the indicator should be easy to communicate to
and understand by the users;

+ data and information availability; Data or information for the
indicators should be easily available and be gathered at rea-
sonable costs;

+ measurability; the indicator should be capable of being meas-
ured, preferably as objectively as possible;

+ reliability; the indicators should have a limited degree of un-
certainty. Factors that increase reliability are; good quality of
the underlying data, clear and specific definition of the indica-
tor and a transparent and direct calculation methodology;

+ non-redundancy; indicators part of the same M&E framework
should not measure the same aspect;

+ completeness; the total set of indicators should consider all
aspects that affect the adaptation goals.

Identified indicators can be organized onto a factsheet struc-
tured in a common template, e.g.: title, description, objective the
indicator aims to evaluate, related target, methodology for the cal-
culation or evaluation of the indicator, sources of data and informa-
tion, value and temporary evolution of the indicator, links to other
indicators and a conclusive message on the evaluation of the indi-
cator within the framework of the overall adaptation process.
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TYPOLOGY

Drivers

Stressors

Exposure

EUROPEAN UNION

DESCRIPTION

Indicators that assess
meteorological param-
eters that drive climate
change

Indicators that signify
a change or trend un-
related to climate that
can exacerbate the im-
pact of climate hazards

Indicators that meas-
ure the presence of
people, livelihoods, en-
vironmental services,
infrastructure, or eco-
nomic, social, or cultur-
al assets in places that
could be adversely
affected

EXAMPLES

Frequency of heat/cold
waves

Consecutive dry days

Tropical nights: number
of days with minimum
temperature>20°C

% change in water con-
sumption for agricul-
ture/irrigation

Population density (com-
pared to national/re-
gional average in year X
in country/region X)

% of treated wastewater

% of areas at coasts or
rivers

Number of households
affected by drought

Percentage of city land
area located in a flood
zone

UNIT

N° heat/
coldwaves

No

No

%

N°/ha

%

Categories of indicators and related examples identified by the RESIN project (source: RESIN -
Monitoring and Evaluation).
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TYPOLOGY

Sensitivity

Hazard

Impact

DESCRIPTION

Indicators that target
the degree to which

a system or species

is affected, either ad-
versely or beneficially,
by climate variabili-

ty or change. Often
addressing intrinsic
properties of an object
resulting in susceptibil-
ity to a risk source

Indicators that assess
the potential occur-
rence of a natural or
human-induced phys-
ical event or trend or
their physical impact
(i.e. flooding, heat
stress, drought)

Indicators that address
the (direct) effects on
natural and human
systems (lives, liveli-
hoods, health, eco-
systems, economies,
services and infra-
structure, etc.)

EXAMPLES

Percentage of climate
resilient trees

% of (public/residen-
tial/tertiary) buildings
retrofitted for adaptive
resilience

% green and blue sur-
face area in the neigh-
bourhood in relation to
paved and built surface
area

Urban Heat Island

Change in river flooding

Change in coastal flooding

Reduced work produc-
tivity due to heat stress

Number of properties
lost due to coastal ero-
sion per year

Number of people in-
jured, evacuated or re-
located due to extreme
weather events

UNI

%

%

%

°C UHI max

T

unknown

unknown

euro

No

No
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Alongside indicators, checklists and reporting templates are use-
ful tools to evaluate the completeness and robustness of the adap-
tation process. For example, the reporting platform of MyCovenant
(see also the offline version reporting template) provides several
templates for the evaluation of the different components required
for adaptation and mitigation (i.e. organised by: strategy, GHG emis-
sions, risks and vulnerability, action plan, actions). The reporting plat-
form also includes a list of illustrative indicators for adaptation and
an adaptation scoreboard. The latter is a self-assessment checklist
of the different steps and sub-steps of the adaptation process.

Regardless of the approach used, it is very important that the
design of the M&E method identifies who is responsible for the dif-
ferent monitoring and assessment phases (who should collect the
data, evaluate the available data and information, report and com-
municate the results of the M&E activities). Stakeholders should
actively contribute to this phase as well, in terms of data and infor-
mation sharing and validation, the joint decision on the M&E meth-
od to be used, the contribution to the selection of the indicators,
the wider dissemination of M&E results, etc. The design of the M&E
approach should also be based on pragmatism, taking into consid-
eration human and economic resources available as well as data
availability.
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A good M&E scheme is expected to produce results useful to
respond to a series of questions: Are we doing the right things?
Are we doing things properly? How is implementation progressing?
Is the monitoring framework effective? Ultimately, monitoring and
evaluation results should be used to revise and adjust the adapta-
tion plan. Monitoring and evaluation results can inform stakehold-
ers and society overall about the progress in adaptation and en-
courage them to undertake further adaptation actions.

It is evident that M&E can serve different purposes and multiple
users. The design of an M&E approach should therefore include a
clear indication about how to use its results and how to tailor their
communication to specific target groups (policy makers, practition-
ers, and experts, sector representatives, civil society associations
and citizens, etc.). A wide variety of communication tools and formats
can be considered, such as: technical reports, technical summaries,
policy briefs, infographics and other visual products, periodic news-
letters, sections of adaptation portals, alive communication events,
press releases for media, initiatives for raising awareness, etc.
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Climate change adaptation is a process of progressive adjust-
ment to the current and future climate conditions and their avail-
ability. The adaptation plan is therefore a living and evolving docu-
ment, which must reflect the progressive and dynamic nature of the
whole process. Results of the monitoring phase are clearly meant
to evaluate whether the plan is up to date or not, and if not, pro-
ceed to review it. The plan can be updated periodically considering
a pre-defined schedule or can be reviewed occasionally, when im-
portant changes in the system occur (e.g. due to major interven-
tions, a new sector or cross-cutting plans, the emergence of other
challenges which are not specifically linked to climate change) or
when new information become available (e.g. updated projections
on climate change, a new assessment of climate change impacts,
new solutions for more efficient adaptation, etc.). A mixed approach
combining periodic and occasional update is recommended.
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