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A NEW IMPETUS FOR CLIMATE CHANGE ADAPTATION

Climate change is now a reality and its
impacts can be seen in all regions of the
planet through an ever-increasing set of
signs. The data provided by systematic ob-
servation are conclusive.

The Spanish Meteorological Agency
(AEMET, in Spanish) Climate Open Data
initiative has gathered the most relevant
evidence of the impacts of climate change
in Spainl and has demonstrated that there
are already more than 32 million people di-
rectly affected by the consequences. A cli-
mate change scenario has been confirmed
and it has visible effects, such as the expan-
sion of semi-arid climates, the lengthening
of summers (almost 5 weeks longer than in
the early 1980s), a greater number of days
of heat waves and tropical nights, and a
0.34 °C increase in the surface tempera-
ture of the Mediterranean per decade. The
data show that large cities and the Med-
iterranean coast — fundamental pillars of
Spain's wealth — are particularly hard hit,
making them especially vulnerable to cli-
mate change.

The scientific community is clear on
the future outlook. The Intergovernmental
Panel on Climate Change (IPCC) special re-
port on the impacts of global warming of
1.5 °C above pre-industrial levels and relat-
ed global emission pathways, published 8
October 2018, is particularly compelling.

In an inescapable call for accelerated ac-
tion on climate change, the report explains
that the most optimistic scenario — a 1.5°C
rise in global temperature — has fatal con-

1 - http:/www.aemet.es/es/noticias/2020/07/In-
forme_anual_estado_del _clima_2019

sequences for the lives of of people. And
that exceeding that limit and reaching a
warming of 2°C, a prospect that cannot
be ignored, will have even more serious
effects: twice as many droughts, twice as
many heat waves and twice as many spe-
cies going extinct, among others.

The report clearly identifies that the
countries of the Mediterranean Arc will
be particularly hard hit by the impacts of
climate change. It highlights, for example,
that the reduction in runoff in the Mediter-
ranean area will be almost twice as great
with a warming of 2°C as compared to a
warming of 1.5°C. It also identifies West
Africa and, therefore, the Canary Islands
marine strip, as a critical area in terms of
climate change.

Spain, therefore, due to its geographical
location and socio-economic characteris-
tics, faces significant risks derived from
climate change. Key sectors of the econ-
omy, such as agriculture, forestry, tour-
ism and transport, depend heavily on the
climate, but so do many other areas that
are essential to well-being, such as human
health, biodiversity and housing.

Climate change is a challenge to Spain
from social, economic and civilizational
perspectives. This challenge requires an
urgent response, with the primary objec-
tive of slowing global warming, but, at the
same time, it also demands responses to
the already evident impacts of a warmer,
more extreme and uncertain climate.
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RESPONSABILITY TO FUTURE GENERATIONS

To reach the 1.5°C target that would en-
able us to comply with the Paris Agreement
and avoid the worst effects of climate change,
global CO2 emissions will need to be sub-
stantially reduced over the coming decades.
This means that today’s young people will
have a lower “carbon budget” over the course
of their lives than their parents did, as well
as being exposed to significant impacts of cli-
mate change.

2019 marked a paradigm shift: young peo-
ple began to take a leading role in the fight
against climate change, demanding that a
climate emergency be declared on the basis
of scientific knowledge and the human and
ethical consideration of the challenge, and
that ambitious policies be implemented as a
matter of urgency.

At the United Nations Climate Change
Conference held in Madrid in December 2019,
the Government of Spain signed a declara-
tion that reflects the priorities identified by
children and young people from around the
world. In the declaration, Spain made, among
others, the following commitments:

» Scale up efforts to respect, promote and con-
sider the rights of children and young people
in the implementation of the Paris Agree-
ment at all levels, including recognition of
their specific vulnerabilities, as well as their
status as key actors and implementers, in
countries’ national climate adaptation and
mitigation measures, Nationally Determined
Contributions (NDCs), National Adaptation
Plans (NAPs) and long-term greenhouse gas
emission development strategies, including
consideration of the particular role and re-
sponsibilities of the private sector;

Urgently increase and accelerate invest-
ment in adaptation measures, disaster risk
reduction and mitigation corresponding to
children and young people, with a particular

focus on reaching the most at-risk children
and adolescents, and advocate for criteria
sensitive to children and young people to be
integrated into multilateral funds.
Strengthen the capacity of children and
young people in climate change mitiga-
tion and adaptation efforts by establishing
and investing in environmental and climate
change education, equipping children and
young people with the knowledge and skills
required to protect themselves and contrib-
ute to a safe and sustainable future, ensuring
that these efforts reach marginalized chil-
dren and young people.

Optimise the meaningful participation of
children and young people in climate change
processes, including through the Action for
Climate Empowerment Dialogue, participat-
ing in the Youth Delegate Programme at the
United Nations Framework Convention on
Climate Change, UNFCCC, and supporting
the YOUNGO Global South Scholarship.
Actively consider and explore measures to
establish an International Commission for
Children and Future Generations, as well as
mechanisms at national level to guarantee
the effective participation of children and
young people in decision-making on climate
change.

The future of young people must be at the
centre of the response to the current COV-
ID-19 crisis and to systemic crises such as
climate change and biodiversity. This PNACC
and other instruments of the energy and cli-
mate framework are setting the foundations
for sending the right message to the whole
of society and for attracting the necessary
investments for a new cooperative and inclu-
sive carbon-neutral model that responds to
the demands of young people and secures the
future they deserve.

PREAMBLE
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In this context, adaptation to climate
change comprises a broad set of strate-
gies aimed at avoiding or reducing the po-
tential impacts of climate change, as well
as promoting better preparation for dam-
age recovery.

Effective adaptation actions reduce the
exposure and vulnerability of social, eco-
nomic and environmental systems to cli-
mate change and can also improve their
capacity to recover and re-establish after
climate-related disruption.

In terms of the risks to be avoided, ad-
aptation is a recognised need from per-
spectives as diverse as ethics, ecology and
the economy:

-From an ethical point of view, it is im-
perative that the public authorities take

Adaptation not only prevents or minimises
damage, but it also brings about benefits that
justify the measures:

- Adaptation to climate change provides eco-
nomic and social stability and opens up
new opportunities: Investments in planned
adaptation, whether public or private, not
only prevent and reduce the risks posed by
climate change to the existing economy and
employment, but they can also create new
economic activities and employment oppor-

tunities, while preventing economic losses

and promoting a more resilient economy:.

2- Global Commission on Adaptation (2019). Adapt
now: a global call for leadership on climate resilience.
Accesible en:

3 - For example, adaptation actions aimed at lim-
iting the impacts of climate change on ecosystems
allow them to maintain their strategic role as carbon
stores and sinks, contributing to climate change mit-
igation.

2030

responsibility for the protection of citi-
zens, paying special attention to the po-
pulations and territories that are most
vulnerable and exposed to climate chan-
ge, where its effects are most accentua-
ted and which have the least resources
for adaptation, avoiding a rise in social
inequalities.

-From an ecological point of view, it is
essential to conserve natural heritage,
biodiversity and the ecosystem services
they provide, whose contribution to hu-
mans may be eroded by the effects of cli-
mate change.

- Furthermore, the economic impacts of
climate change without adaptation res-
ponses substantially outweigh the costs
of adaptation, justifying adaptive inter-
ventions from an economic perspective.

According to the Global Commission on Ad-
aptation report2, the rate of return on in-
vestments in resilience enhancement is
very high, with a cost-benefit ratio ranging
from 1:2 to 1110, and even higher in some
cases. This means that every euro invested
in adaptation could result in net economic
benefits of between 2 and 10 euros.

- Adaptation has many co-benefits: Adapta-
tion actions can produce additional positive
effects in areas such as natural heritage con-
servation, health protection, even climate
change mitigation3 and collective security*.

4 - Environmental degradation and climate
change are increasingly identified as sources of
threats to collective security, as the degradation of
ecosystems and the increased frequency or intensity
of extreme events (such as droughts, forest wildfires
and heat waves) are a growing cause of emergencies
and forced displacement.
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The presentation of the second National
Climate Change Adaptation Plan (PNACC, in
Spanish) 2021-2030 was one of the commit-
ments established in the Council of Minis-
ters’ agreement of 21 January 2020 approv-
ing the Government's Declaration on the
Climate and Environmental Emergency.

The National Climate Change Adapta-
tion Plan 2021 - 2030 aims to respond to the
growing need to adapt to climate change in
Spain, as well as to the international com-
mitments in this field, laying the founda-
tions to promote a more climate change-re-
silient development over the next decade
in order to build a safer and more inclusive
country.

INTEGRATED RESPONSES TO
CLIMATE CHANGE

The design of the PNACC revolves around
the conviction that promoting adaptation
does not mean abandoning climate change
mitigation. In fact, mitigation and adapta-
tion are two complementary strategies in
the face of climate change: ambitious glob-
al mitigation policies will reduce the needs

and costs of adaptation, and without suffi-
cient mitigation efforts, our adaptive capac-
ity will be overwhelmed.

The new National Climate Change Ad-
aptation Plan 2021-2030 is part of the stra-
tegic energy and climate framework, a set
of instruments including the Draft Climate
Change and Energy Transition Bill (CCyTE
Bill, in Spanish), the long-term strategy for
a modern, competitive and climate-neutral
economy by 2050, the National Integrated
Energy and Climate Plan for 2021-2030 and

2030

The PNACC 2021-2030 broadens the is-
sues addressed, the actors involved and the
ambition of its objectives. For the first time,
the PNACC establishes strategic objectives
and defines a system of indicators for im-
pacts and adaptation to climate change, as
well as the preparation of risk reports. In
short, a new governance based on the les-
sons learned from Spain's first National Ad-
aptation Plan, which systematised the risks,
the responses to those risks and the moni-
toring of their effectiveness.

In addition, adaptation to climate change
can enhance CO2 absorption and storage
processes through adaptive and anticipa-
tory management of natural systems. On
a social level, the changes in behaviour and
lifestyle necessary for adaptation to climate
change are complementary to those re-
quired for the reduction in greenhouse gas
emissions.

the Just Transition strategy. These docu-
ments also include climate change adapta-
tion and have clear connections to the new
PNACC.

This is the institutional framework for
coordinated action, in compliance with the
Paris Agreement, involving science and so-
ciety as a whole. It has been put in place to

PREAMBLE
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facilitate the progressive alignment of the
country's reality with the requirements
governing climate action in a clear man-
ner, establishing the conditions and tools
to achieve climate neutrality in advance by
2050 and providing the certainty needed to
mobilise action and investments from all ac-
tors, public and private.

It promotes a change in the production,
energy and consumption model, aimed at
strengthening the industrial and business
fabric, generating decent employment, re-
ducing inequalities, enhancing the value of
rural development, creating safer and more
sustainable cities and protecting biodiversi-
ty, natural capital and our health.

To achieve these objectives, it establish-
es a new form of governance, which guar-
antees the coherence of climate action and
sets out new practices for public adminis-
trations and the private sector in terms of
the way they legislate, plan, budget, manage
and report. It regulates new models of pub-
lic-private participation and public policy
advice and control, such as the creation of a
"Committee of Experts on Climate Change
and the Energy Transition” and the "Citi-
zens' Climate Change Assembly”.

TOWARDS A SHARED VISION OF THE
RISKS OF CLIMATE CHANGE

Adaptation to climate change aims to re-
duce risks to levels that are acceptable for
society and nature as a whole, both now and
in the future. However, defining what con-
stitutes an acceptable level of risk is the re-
sult of a political process, which has to take
into account technical assessments of the
risks and the costs associated with the dif-
ferent options for managing them.

2030

However, perceptions of what consti-
tutes an acceptable level of risk can be very
diverse; levels of risk tolerance or risk aver-
sion may reflect different levels of infor-
mation, interests, values and expectations.
It is important to recognise that judge-
ments made about whether a particular
risk is acceptable or not will condition the
selected responses.

AN INCLUSIVE APPROACH TO RISK MAN-
AGEMENT

For adaptation policies and measures
to respond to social interest and achieve
broad support, it is necessary to develop
a shared vision of the risks and distribute
the responsibilities evenly among key ac-
tors. Turning adaptation into a challenge
shared by society will be easier if interest-
ed or affected parties have relevant infor-
mation about the risks that affect them.
Therefore, the PNACC outlines an in-
formed debate within communities about
the risks pertinent to them and the value of
the preventive measures to manage them,
and it includes programmes to inform and
prepare potentially affected people about
the measures to take in emergencies and
situations of imminent risk.
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THE COVID-19 CRISIS AND ADAPTATION
TO CLIMATE CHANGE

The SARS-CoV-2 pandemic, causing the
disease known as COVID-19, has highlight-
ed the fragility of our societies in the face of
global threats. In this sense, the experience
of COVID-19 provides valuable lessons that
can be transferred to the fight against the
risks arising from climate change. The fol-
lowing are some of the most relevant:

The importance of recognising global
risks: Pandemics and climate change have
something important in common: they are
global risks that can lead to systemic im-
pacts. Because of their global dimension,
society has valued these threats as too
abstract and too distant. However, global
does not mean that they occur far away,
it means that they can be expressed any-
where.

The vulnerability of the Spanish econ-
omy and society: The COVID-19 pandem-
ic has highlighted the global dimension of
the risks associated with crises. One of the
most significant of these is the disruption
to markets and global supply chains, which
reveal the need for a certain degree of
self-sufficiency in basic or strategic prod-
ucts and services.

The importance of anticipating ex-
pected impacts: Adequate preparation

prevents risks from overwhelming us and
it limits the impacts when episodes of cri-
sis occur. The emergency services and the
civil protection system are playing an in-

valuable role in the difficult circumstances
brought about by the pandemic.

The protective role of nature: The con-
servation of healthy natural systems and
their biodiversity not only provides pro-

2030

tection against zoonoses, such as COV-
ID-19, but also against the effects of cli-
mate change. In the field of adaptation,
"nature-based solutions” aim to harness
the best of this protective role, not only in
rural areas but also in cities.

The commitment of Spanish society:
In the face of COVID-19, Spanish society
is setting an historic example in solidarity
and commitment, demonstrating the crit-
ical importance of a society that adequate-
ly recognises a threat and pulls togeth-
er to confront it, applying the necessary
self-protection measures and looking after
the most vulnerable groups.

The importance of adequate systems
of governance: Responses to complex
threats, which are expressed through a
diverse set of effects, require governance
systems that enable the effective imple-
mentation of measures, institutional coor-
dination and public-private collaboration.

The need to review priorities: The pan-
demic is a painful wake-up call on the need
to prioritise the defence of life and the pro-
tection and care of the elements that sus-
tain it. This is a basic premise that must be
used to inspire climate change adaptation
policies and measures.

PREAMBLE
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THE PNACC AND THE EUROPEAN COUNCIL AND COMMISSION CONCLUSIONS ON
SOCIAL AND ECONOMIC RECONSTRUCTION

Adaptation is a line of climate action with
enormous potential in Europe and Spain to
contribute to the recovery from the damage
caused by the COVID-19 pandemic and to
strengthen the resilience of socio-econom-
ic and environmental systems in the face of
the impacts of climate change.

Regular European funds (Multiannual
Financial Framework, MFF, 2021-27) and
exceptional funds (Next Generation EU Re-
covery and Resilience Mechanism) will con-
tribute to fighting the effects of the health
crisis and to developing European ecologi-
cal transition policies, which are the Euro-
pean Green Deal and, in particular, the new
and more ambitious European Adaptation
Strategy. 30% of the total MFF and Next
Generation EU expenditure will go to cli-
mate-related projects.

In line with the conclusions adopted by
the European Council at its July 2020 meet-
ing, Next Generation EU and MFF funds

go hand in hand. Exceptional funds will be
distributed in the form of grants and loans
through MFF instruments and programmes,

ensuring homogeneity and consistency.
Member States should develop their Nation-
al Recovery and Resilience Plans, including
a programme of reforms and investments
that address the impacts of the health crisis
and contribute to the ecological transition
and the strengthening of economic and so-
cial resilience.

For its part, the conclusions of the Com-
mission for Social and Economic Recon-
struction, adopted by the Congress of Dep-
uties, include the proposal to draw up and
promote the implementation of a Green Re-
covery Plan articulated on the basis of the
European financial instruments established
for this purpose.

The objectives, priorities and lines of ac-
tion in terms of climate change adaptation
associated with both frameworks are closely
linked:

European framework - Council conclusions

National Framework - Conclusions of the Com-
mission for Social and Economic Reconstruction

National Recovery and Resilience Plans

Green Recovery Plan

MFF 2021 - 27 and Next Generation EU Resilience
and Recovery Mechanisms

European financial instruments established for
recovery

Priorities within Specific Objective 2 of the Cohesion
Policy 2021 - 27:

- Promote climate change adaptation, risk preven-
tion and disaster resilience.

- Promote efficient water management.

- Promote biodiversity, green infrastructure in the
urban environment and reduce pollution.

Economic reactivation - Block 2

Promote a just ecological transition and improve en-
vironmental quality, the main lines of action:

- Meteorological monitoring and climate observation.
- Preservation of the coastline.

- Improve water resources.

- Biodiversity conservation.

- Study and support measures on the islands.

The National Climate Change Adapta-
tion Plan 2021-2030 is the specific instru-
ment for the planning and implementa-
tion of the national adaptation actions that
respond to these European and national

conclusions. It is fully consistent with the
priorities outlined in both and has the po-
tential to make a significant contribution
to addressing the effects of the health crisis
and confronting the ecological transition.
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EXECUTIVE SUMMARY

The National Climate Change Adaptation
Plan 2021-2030 is the basic planning instru-
ment for promoting coordinated and coher-
ent action to tackle the effects of climate
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change in Spain. Without prejudice to the
competences that correspond to the differ-
ent Public Administrations, the PNACC de-
fines objectives, criteria, areas of work and
lines of action to promote adaptation and
resilience to climate change.

INDICATORS
Annexe 3

)

HOW

SPECIFIC OBJECTIVES
Ch. 4

OBJECTIVES BY AREA
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Ch. 10

Structure of the PNACC 2021-2030. Relationships between the different parts of the document

The PNACC 2021 - 2030 is the result of a
collective process of analysis and reflection
(chapter 3). A process that began with the
in-depth evaluation of the first PNACC and
its three work programmes. This evaluation
also drew from complementary sources, in-
cluding the opinions, assessments and sug-
gestions of people working in the field of ad-
aptation in Spain, collected through surveys
and in-depth interviews, and the analysis of
the implementation of the actions set out in
the first Plan and its programmes. The re-
sult was an evaluation report with 38 specific

recommendations for the definition of the
new PNACC.

In a second phase, with a view to drafting
the new Plan, the ideas and suggestions of
experts and key actors in the field of adap-
tation were gathered using various formats:
deliberative workshops, online forums and
bilateral consultations with the main pub-
lic administrations responsible for imple-
menting adaptation policies and measures.
In short, this new National Adaptation Plan
is the result of analyses, assessments and

PREAMBLE
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proposals from a wide range of people and
organisations, both public and private.

The general objective of the PNACC
2021-2030 (chapter 4) is to promote coor-
dinated and coherent action to address the
effects of climate change in Spain in order to
avoid or reduce present and future damage
from climate change and to build a more re-
silient economy and society. To achieve this
goal, 9 specific objectives to complement
the general objective have been defined.

The PNACC sets out a number of guid-
ing principles that will steer adaptation
policies and measures (chapter 5). These in-
clude the consideration of social and territo-
rial dimensions, the foundation on the best
available science and understanding, trans-
versality and integration in different fields
of public management and institutional
cooperation. In addition, it emphasises the
need to consider a series of basic universal
principles, such as respect for human rights
and intergenerational justice.

The Plan also identifies 4 strategic com-
ponents (chapter 6) that facilitate the defini-
tion and development of effective adaptation
initiatives: knowledge generation, integra-
tion of adaptation into sectoral plans, pro-
grammes and regulations, mobilisation of
actors, monitoring and evaluation.

With the aim of facilitating the integra-
tion of adaptation actions in the different
fields of public and private management,
the PNACC defines 18 areas of work, spec-
ifying objectives for each of them (chapter
7). These areas of work include climate and
climate scenarios; human health; water and
water resources; natural heritage, biodiver-
sity and protected areas; agriculture, live-
stock, fisheries, aquaculture and food; coasts
and the marine environment; and forestry,
desertification, hunting and inland fishing.

2030

To these are added: the city, urban planning
and building; cultural heritage; energy; mo-
bility and transport; industry and services;
tourism; the financial system and insurance
activity; disaster risk reduction; research
and innovation; education and society; and
peace, security and social cohesion.

For each of the aforementioned areas of
work, the Plan defines lines of action that
specify the work to be carried out in order
to achieve the objectives (see annexe 1). The
lines of action are presented in the form of
fact sheets that include a justification for the
interest and a brief description of the ori-
entation. Some of the main departments of
the administration responsible for or collab-
orating in their development are identified
and indicators are defined, which will lat-
er facilitate the evaluation of the degree of
compliance with the defined lines of action.

As a complement to the sectoral action,
the PNACC defines 7 transversal aspects
(chapter 8), which must be promoted in the
different areas of work: the deepening in
the geographical and social components of
vulnerability to climate change; the analysis
of cross-border effects; the gender perspec-
tive; the prevention of maladaptation and
perverse incentives; the analysis of the costs
and benefits of action and inaction; and the
orientation towards action. For the practi-
cal application of these seven transversal
aspects, a number of other lines of action
are defined, which are also included in the
annexe to this plan.



2021 - 2030

NATIONAL CLIMATE CHANGE ADAPTATION PLAN

Categories Content Examples
Guiding principles Fundamental and common aspects to all | - Social and territorial equity
(chapter 5) areas of work and their lines of action, | - Human rights

which bring together the basic ethical | - Intergenerational justice

principles, rights and approaches in order | - Scientific foundations

to guide decisions. - Ecosystem approach
Strategic Identify the key instruments for achieving | - Knowledge generation
components effective action in the area of adaptation. | - Integration into sectoral planning
for action and programming
(chapter 6) - Mobilisation of actors

- Monitoring and evaluation

Transversal aspects Defined with a purely operational func- | - Social vulnerability
(chapter 8) tion and translated into lines of action | - Gender mainstreaming

and initiatives that affect a broad set of | - Cross-border effects

areas of work. - Prevention of maladaptation

Table 1. Guiding principles, strategic components for action

and transversal aspects of the PNACC 2021-2030

The varied nature of climate change
adaptation actions and the multiplicity
of public management areas, adminis-
trative units and actors involved mean
that the sources of funding for the lines
of action contained in this Plan must also
be diverse. Chapter 9 outlines the main
instruments and lines of work aimed at
strengthening the financing of adap-
tation, which include specific recovery
measures within the Next Generation
EU instrument and the European Un-
ion Multiannual Financial Framework
2021-27 (with the ERDF, EAGF, EAFRD
and EMFF European funds, the LIFE Pro-
gramme and Horizon Europe), national
funds (PIMA ADAPTA and sectoral budg-
ets) and private financing.

The PNACC significantly strength-
ens the instruments for information and
monitoring of public adaptation policies
and the Plan itself, including (chapter 10):

- Reports on climate risks: Global re-
ports that synthesise and provide an
up-to-date panorama of the under-
standing of the risks derived from cli-
mate change in Spain.

- Sectoral adaptation reports: Analyses
of the status of any of the PNACC are-
as or sub-areas of work. These reports
may be drawn up at the request of the

Government or the Congress of Dep-
uties.

- PNACC monitoring reports: Free-
ly-accessible, informative
of the actions carried out within the
framework of the PNACC over a giv-
en period of time, as well as the con-
clusions, challenges and prospects for

reviews

the future.

In addition, annexe 2 includes an ini-
tial set of indicators that should provide
a dynamic overview of the effects of cli-
mate change and the progress achieved
in adaptation, facilitating the continuous
improvement of policies and measures.
It also outlines the reinforcement of the
Climate Change Adaptation Platform
(AdapteCCa, in Spanish), created in 2013
under the PNACC framework, in order
to consolidate its role as an access point
to knowledge and to ensure its full func-
tionality.

Adaptation to climate change requires
coordinated and coherent action by
Spanish society as a whole and, as such,
it requires a system of governance that
favours the participation of all actors in-
volved, as well as detailed and action-ori-
ented planning. To organise adaptation
planning and programming, the PNACC
defines two basic instruments (chapter 11):

PREAMBLE
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- Work programmes: These detail the
measures planned, within a specific tem-
poral framework, in order to develop the
lines of action defined in the PNACC and
identify, where appropriate, priority meas-
ures, taking into account the level of risk
associated with the different impacts of cli-
mate change, as well as the potential ben-
efits of the proposed adaptation measures.
- Sectoral and territorial plans: These are
instruments for the detailed planning of
adaptation in specific areas of work or ter-
ritories. These plans include a diagnosis of
the main risks outlined in the area in ques-
tion, the definition of objectives that re-
spond to those risks and a set of measures
to meet the objectives.

The coordination of the PNACC 2021-2030
is the responsibility of the Spanish Climate
Change Office (OECC, in Spanish), part of the
Ministry for the Ecological Transition and the
Demographic Challenge, but its definition, de-
velopment and evaluation is a collective task.
In order to facilitate the coordination, advice
and participation in adaptation matters, the
PNACC provides for several specific, perma-
nent forums:

STRUCTURE OF THE DOCUMENT

This document is organised in two dis-
tinct parts:

a - Text of the Plan: Defines the structure,
including the objectives, guiding prin-
ciples, strategic components, areas

work, funding, information, monitor-

ing and evaluation mechanisms, and
management structure and coordina-
tion.

b - Annexes: lines of action and monitor-
ing indicators: The annexes describe,

2030

- Impacts and Adaptation Working Group
(GTIA, in Spanish): The technical exchange
forum that brings together departments of
the Central Administration and the Auton-
omous Communities with the general ob-
jective of coordinating and integrating the
different strategies and plans for climate
change adaptation being developed at na-
tional and regional level in Spain.

- Impacts, Risks and Adaptation Commit-
tee (CIRA, in Spanish): Newly created, this
committee will bring together people from
the academic sector, non-governmental
organisations, public management and
businesses, particularly SMEs, with the
aim of providing ideas and recommenda-
tions for the advancement of the PNACC
and contributing expert opinions on adap-
tation in Spain.

- PNACC Seminars: Meeting spaces to facili-
tate the treatment, in a monographic man-
ner, of topics that are considered relevant
at any given time for the development of
the PNACC and its corresponding work
programmes.

in the form of fact sheets, the lines of
action for the 18 established areas of
work, as well as a series of complemen-
tarylines of a transversal character. The
lines of action establish the framework
within which the measures will be im-
plemented, which will take the form of
work programmes and sectoral or ter-
ritorial programmes. They also contain
a set of indicators that will be regular-
ly updated to monitor the impacts and
vulnerability to climate change.
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11. AN UNEQUIVOCAL REALITY

Climate change is an unequivocal reality
in Spain, confirmed by a wide range of ob-
servations. Among the features that char-
acterise the change already observed in our
country, the following are of note:

Increase in temperatures: The aver-
age temperature in Spain has increased by
around 1.7 °C since pre-industrial timess.
The Hawkins diagram (fig. 1) shows the evo-
lution of average annual temperatures be-
tween 1901 and 2018, revealing an upward

trend, especially marked from the 1970s on-
wards. The rise in temperature is particu-
larly intense during the last decade, which
is consistent with the fact that the warmest
years have mostly been recorded in the 21st
century. In addition, a large portion of his-
torical maximum temperature extremes are
concentrated in the last decade.

Figure 1. Annual mean temperatures for Spain for the period 1901-2018.
The gradation from blue to red indicates the temperature increase.
(Data: Berkeley Earth, Source: https:/showyourstripes.info/)

Longer summers: The rise in temperature
has been particularly significant in the sum-
mer. In addition, according to AEMET® data,
the summer has lengthened by an average of
nine days per decade. Specifically, summers
now are almost five weeks longer than at the
beginning of the 1980s.

5 - AEMET (2019). El calor como nueva norma-
lidad. Available at: http:/www.aemet.es/es/noti-
cias/2019/12/Rueda_prensa_invierno_2019

Increase in torrid nights: Torrid nights, de-
fined as those with a minimum temperature
equal to or above 25 °C, have increased tenfold
since 1984 in the 10 most populated Spanish
capitals; this increase in heat stress has affect-
ed a potential population of more than nine
million people (around 20% of the population).

6 - AEMET (2019). Efectos del cambio climdtico en
Espana. Available at: http:/www.aemet.es/es/noti-
cias/2019/03/Efectos_del_cambio_climatico_en_es-
panha

CLIMATE CHANGE IN SPAIN: IMPACTS AND RISKS
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Figure 2. Evolution of the annual number of torrid nights since 1984 for the
10 most populated Spanish capitals. (Source: AEMET)

Increase in the number of heatwave
days: According to data provided by AEMET,
since 1984, the number of days per year ex-
ceeding the heatwave temperature thresh-
olds in peninsular Spain has doubled, while
cold episodes have been reduced by 25%. In
addition, heatwaves recorded in June, when
they have the greatest impact on health be-
cause the body is not yet acclimatised to the
heat, are now 10 times more frequent than
they were in the 1980s and 1990s of the 20%"
century.

Decrease in precipitation: The overall
amount of precipitation has declined mod-
erately, but significant changes are occur-
ring in the annual distribution, with a trend
towards earlier spring rains and less sum-
mer rainfall’.

7 - Vicente-Serrano, S.M. et al. (2017). An updated
review on recent trends in observational surface at-
mospheric variables and their extremes over Spain.
Cuadernos de Investigacién Geogrdfica, 43

8 - https:/www.miteco.gob.es/es/agua/temas/
evaluacion-de-los-recursos-hidricos/ERHIN/glacia-
res-evolucion/

Disappearance of glaciers: Spanish gla-
ciers, present only in the Pyrenees, are un-
dergoing a marked process of regression.
They now occupy only 10% of the surface
area they occupied at the beginning of the
20" century®.

Decrease in average river flow: The anal-
ysis of the evolution of the flow of Spanish
rivers with a semi-natural regime shows
that, in the period 1966-2005, there has
been an average decrease in flow of -1.45%
per year. For most rivers, the reductions are
concentrated in spring and summer®.

Expansion of the semi-arid climate:
comparing the Spanish climate maps for the
period 1961-1990 and the period 1981-2010,
AEMET calculates that, in peninsular Spain,

9 - Martinez-Fernandez, J. y otros (2013). Recent
trends in rivers with near-natural flow regime: The
case of the river headwaters in Spain. Progress in Phy-
sical Geography 37(5) 685—700
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the territories with a semi-arid climate have
increased by some 30,000 km?, around 6% of
Spain's surface area. The most affected areas
are Castilla-La Mancha, the Ebro valley and
the southeast of the peninsula.

Increase in marine water tempera-
tures: Surface water temperature has risen
in all Spanish marine regions. In the case
of the Mediterranean, the increase has been
0.34 °C per decade since the early 1980s,
according to daily records obtained by the
Mediterranean Center for Environmental
Studies (CEAM, in Spanish) between 1982
and 2019. The series of data obtained in L'Es-
tartit (Girona) from 1974 onwards which in-

EMISSIONS SCENARIOS

Emissions scenarios are plausible rep-
resentations of future greenhouse gas
emission trends, capable of causing a
change in the planetary energy balance
(referred to as “radiative forcing”). The sce-
narios are based on a consistent and coher-
ent set of assumptions about a number of
key factors that determine the changes. It
is important to note that the scenarios are
not predictions, although they are useful
for understanding the implications of par-
ticular economic development pathways
and actions.

The IPCC Fifth Assessment Report de-

fined four emission scenarios, called Repre-
sentative Concentration Pathways (RCPs).

10 - Data obtained at the Surface at 20, 50 and
80 m depths. More information: https:/www.meteo.
cat/wpweb/climatologia/el-clima-ara/tendencia-cli-
matica/tendencia-de-laigua-del-mar/

2030

cludes records at different depths, shows
that the temperature is increasing signifi-
cantly at all levels studied.

Rise in sea levels: Sea level rise has been
particularly marked since 1993 in the area
of the Strait of Gibraltar, the Canary Islands
archipelago, as well as along the Atlantic
coast. The mean rise in sea level on the At-
lantic-Cantabrian coast follows the average
global trend of 1.5 to 1.9 mm/year between
1900 and 2010, and 2.8 mm/year to 3.6 mm/
year between 1993 and 2010. However, there
is greater uncertainty regarding the mean
sea level in the Mediterranean due to re-
gional effects™.

RCPs are identified by the total radiative
forcing they would produce in the year 2100.
RCP2.6 — the most moderate — would result
in a forcing of 2.6 W/m2 in 2100, while RCP
8.5 — the most intense in emissions — would
result in a forcing of 8.5 W/m2. The former
would be compatible with a warming of 2 °C,
and, therefore, with the first objective of the
Paris Agreement, while the latter would pro-
duce a warming far short of the agreement.
Between them, there are two intermediate
scenarios: RCP4.5 and RCP6.0.

The IPCC Special Report on the Impacts
of Global Warming of 1.5 °C provides sce-
narios related to a warming of 1.5 °C, in line
with the higher ambition set out in the Paris
Agreement.

11 - Losada, L, Izaguirre, C. & Diaz, P. (2014). Cam-
bio climdtico en la costa espafiola. Oficina Espafiola de
Cambio Climaético, Ministerio de Agricultura, Alimen-
tacién y Medio Ambiente. Madrid, 133 pég.
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Acidification of marine water: The pH
of marine waters has decreased by about
0.1 units over the last century, an acidifica-
tion that has been more noticeable in sur-
face waters, in contact with the atmosphere,
than in deeper waters®

1.2. PROJECTED CHANGES

The regional projections for Spain, made
on the basis of the climate models used in
the IPCC's Fifth Assessment Report®, show
future trends that essentially represent a
deepening of the evolution already observed:

Increase in maximum and minimum
temperatures: The increase is clear and pro-
gressive throughout the 21° century, higher
in summer and for the highest emission cli-
mate change scenario. Maximum and mini-
mum temperatures in summer and autumn

Figure 3. Projected changes in
maximum temperatures for
the period 2071-2100, with res-
pect to the period 1971-2000,
for an RCP 8.5 scenario, as pre-
sented in the AdapteCCa cli-
mate change scenarios viewer
(http:/escenarios.adaptecca.
es/)s

12 - Kersting, D. (2016). Cambio climdtico en el me-
dio marino espafiol: impactos, vulnerabilidad y adapta-
cion. Oficina Espafiola de Cambio Climéatico, MAGRA-
MA, Madrid, 166 pag.

13 - Ambar, P, Casado, M.J,, Pastor, A. Ramos, P. y
Rodriguez Camino, E. (2017). Guia de escenarios regio-
nalizados del cambio climdtico sobre Espafia a partir de
los resultados del IPCC AR5. Ministerio de Agricultura
y Pesca, Alimentacién y Medio Ambiente. Agencia Es-
tatal de Meteorologia, Madrid.

2030

show a more intense increase than those in
winter and spring, with greater warming in
inland and eastern areas than in the north of
the peninsula.

Greater number of warm days': There
is a progressive increase in the number of
warm days throughout the 21st century for
all scenarios analysed, both in mainland
Spain and in the Balearic and Canary Is-
lands. By the end of the 21 century, in main-
land Spain, the proportion of warm days is
expected to increase by almost 50% (with a
range between 34% and 58%) for the high-
est emission scenario (RCP8.5), while for the
stabilisation scenario RCP4.5, the increase
will be around 24% (with a range between
14% and 31%).

14 - A warm day is defined as a day on which the
maximum temperature exceeds the 90 percentile of
maximum temperatures for that day in the reference
period, obtained from a 5-day window centred around
that day.

15 - The data represented (data grid obtained from
the Euro-CORDEX project) only cover mainland Spain
and the Balearic Islands. The AdapteCCa platform also
offers seasonal data, which include the Canary Islands.
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Increase in the duration of heat waves:
The variations in this index do not have the
same magnitude in all places in Spain. The
smallest changes would occur in Galicia,
communities of the Cantabrian coast and
La Rioja, and the greatest changes in the
communities of eastern Spain, such as the
Region of Murcia, the Balearic Islands and,
particularly, the Canary Islands.

Moderate decrease in precipitation:
Precipitation tends to decrease in most
parts of Spain, with greater decreases in the
SW quadrant of the Peninsula and the archi-
pelagos.

Slight decrease in cloudiness: Cloudi-
ness shows a slight decrease throughout
the 21st century for the highest emission
scenario, except in the north and the Med-
iterranean region in winter.

No change in extreme winds: In general
terms, no significant changes are projected
in extreme winds over the Iberian Peninsu-
la, except for a slight decrease in the 50-year
return value in the northwest of the penin-
sula in summer in the medium (2041-2070)
and long term (2071-2100).

Rise in mean sealevel': In the short term
(2026-2045), the models project, in the up-
per band, relatively uniform values for the
entire Spanish coast, between 17 and 25 cm
depending on the scenario.

16 - Herrera, S. (coord.) (2018). Proyecciones regio-
nales de Cambio Climdtico para vientos extremos en Es-
pana para el s.XXI: Caracterizacién de valores de retorno
y frecuencia de configuraciones atmosféricas de peligro.
Available at: https:/www.adaptecca.es/sites/default/
files/us50/2018_uc_proyecciones_regionales_cc_
vientos_extremos.pdf

17 - Ramirez, M.; Menéndez, M.; Camus, P. y Losa-
da, I. (2019). Elaboracién de la metodologia y bases de da-
tos para la proyeccién de impactos de cambio climdtico

2030

However, for the period 2081-2100, the
differences between scenarios widen, in
RCP4.5 (medium emissions) the models pro-
ject increases in mean sea level in the up-
per band of between 55 cm and 70 cm with
respect to the base period (1985-2005), with
the highest values in the Canary Islands, the
Balearic Islands and the western Cantabri-
an coast. For the RCP8.5 scenario, the upper
band is projected to increase significantly,
with values above 75 cm along the entire
Spanish coast and especially high values in
Galicia, the Balearic Islands (>80 cm) and the
Canary Islands, where values are projected
to increase by around 1 m.

Increase in sea water temperatures®:
Models indicate that seawater temperatures
in the uppermost layer will continue to rise,
with the largest increases projected towards
the end of the century and for the highest
emission scenarios (RCP 8.5). Increases are
projected to be particularly high in the wa-
ters of the Balearic Islands, where increases
of up to 4 °C in the mean values over the pe-
riod (2081-2100) are projected compared to
the base period (1985-2005). These increases
in projections are associated with a higher
probability of extreme temperatures and
marine heat waves.

By entering data derived from climate
change projections into hydrological mod-
els, the main water cycle trends identified
are as follows:

a lo largo de la costa espanola. Tarea 2: Proyecciones de
alta resolucion de variables marinas en la costa espanola.
MITECO, 2019. Available at: https:/www.adaptecca.
es/sites/default/files/documentos/2019_metodolo-
gia_y_bbdd_proyeccion_impactos_de_cc_costa_es-
panola.pdf

18 - Data from high-resolution projections of
marine variables along the aforementioned Spanish
coastline (Ramirez et al., 2019).
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- Increase in evapotranspiration: Po-
tential to occur across the whole of
Spain, increasing in higher emissions
scenarios and as the century pro-
gresses®°.

- Decrease in average river flow: The
aforementioned Centre for Public
Works Studies and Experimentation
(CEDEX, in Spanish) study projects
decreases for most basins, which are
greater as the century progresses and
in higher emissions scenarios*. The
projections are more unfavourable in
Andalusian basins and in the Balearic
and Canary Islands.

- Decrease in aquifer recharge: A re-
cent study carried out by the Europe-
an Commission® estimates that, for a
global warming of 2 °C, the recharge
of aquifers in Spain could be reduced
by 3,272 hm3/year??, which would be
equivalent to 15% of the amount of wa-
ter extracted annually from rivers and
aquifers for irrigation purposes.

- Increase in droughts: Climate projec-
tions show a future in which droughts
will be longer and more frequent, with
this effect becoming more pronounced
as the 21 century progresses. CEDEX

19 - Evapotranspiration is defined as the moisture
loss from the combination of direct evaporation and
the loss produced by the transpiration of vegetation.

20 - CEDEX (2017). Evaluacién del impacto del
cambio climatico en los recursos hidricos y sequias
en Espana. Available at: https:/www.miteco.gob.es/
es/cambio-climatico/temas/impactos-vulnerabili-
dad-y-adaptacion/evaluacion_cc_recursos_hidricos_
sequias_espana_tcm30-437706.pdf

21 - For the end of the century and the RCP8.5 sce-
nario, the projected global reduction is 24%.

22 - Bisselink, B. et al. (2018). Impact of a changing
climate, land use, and water usage on Europe’s water re-
sources, EUR 29130 EN, Publications Office of the Eu-
ropean Union, Luxembourg.

2030

studies indicate that droughts of 2
years' duration will be more frequent
(they will have a shorter return period
for the same deficit) and the same ap-
plies to 5-year droughts.

- Torrential rainfall and floods: The re-
duction in mean annual rainfall is not
necessarily linked to a reduction in ex-
tremes and, in fact, episodes of torren-
tial rainfall and flooding are expected
to increase in some areas®. Due to the
short duration of torrential rainfall,
they do not favour the recharge of ag-
uifers, reducing their regulating effect
on the hydrological cycle.

1.3. IMPACTS AND RISKS ARISING
FROM CLIMATE CHANGE

The climate change trends described
above cause, in turn, a series of effects on
Spanish ecological systems and economic
sectors. The following are of note:

- Reduction in water resources: Chang-
es in the natural water cycle affect
the quantity and quality of available

water resources, with implications

23 - The change is estimated with respect to the
reference period 1981-2010.

24 - MITECO (2018). Incorporacién del cambio cli-
mdtico en la evaluacién preliminar del riesgo de inun-
dacién (EPRI) en el segundo ciclo de aplicacién de la
Directiva de Inundaciones (2007/60/ce). Metodologia
general. Ministerio para la Transicién Ecolégica. Avai-
lable at: https:/www.miteco.gob.es/es/agua/temas/
gestion-de-los-riesgos-de-inundacion/cambio-clima-
tico-en-la-epri-metodologia-general_tcm30-485704.
pdf



NATIONAL CLIMATE CHANGE ADAPTATION PLAN

2021 -

for agriculture and livestock, urban
supply, hydroelectric production and
ecosystems, particularly affecting, in
the latter case, ecological processes,
species and habitats linked to aquatic
ecosystems.

Impacts on fauna and flora and oth-
er elements of natural heritage: Lo-
cal changes in climate translate into
demographic, phenological and be-
havioural changes in wild species,
which, in turn, affect the interactions
between them, including uncoupling
in the biological rhythms of interde-
pendent species. Climate change also
produces changes in external geody-
namic processes, which can directly
affect elements of geological heritage.
Changes in the distribution of land
and aquatic species: Climate change
causes a shift in the distribution of
species to habitats with a more fa-
vourable climate. This occurs for
land animal and plant species and for
those in inland or marine waters. In
the latter, the displacement of spe-
cies at the base of the food chains also
means a displacement of the species
that feed on them.

Expansion of invasive alien species:
Climate change also allows for the
potential colonisation of our terri-
tory by invasive alien species or the
expansion of the distribution area of
those already present. These changes
include, for example, the increase in
the distribution areas of species that

25 - MAGRAMA (2016). Impactos del cambio climd-

tico en los procesos de desertificacion en Espania.

2030

act as vectors of disease transmission.
Alien species can also displacenative
species, threatening their stability.

- Deterioration of ecosystems: The
aforementioned changes lead to a
loss of diversity and resilience of eco-
systems (see figure 4), resulting in a
decline in the contribution of nature
to human well-being through its eco-
system services. These include reg-
ulating services (pollination, climate
regulation, regulation of air quality
and water quantity and quality, pro-
tection against hazards and soil for-
mation), material goods (food, energy,
raw materials and medicinal resourc-
es) and non-material goods (learn-
ing and inspiration, psychological
well-being and identity).

- Increased risk of wildfires: Aspects
such as drier soil and higher tem-
peratures increase the risk of forest
wildfires, making conditions condu-
cive to large wildfires more frequent.

- Increased risk of desertification: A
study carried out within the PNACC
framework analysed the impact of
climate change on the risk of deser-
tification in Spain®. Considering the
combined effects of the evolution of
aridity and erosion, the study revealed
that, by the end of this century, the
area at risk of desertification would
increase for all the established cat-
egories, with the greatest projected
change being in the very high (+45%)
and high risk (+82%) categories®°.

26 - Percentage change in relation to the control

period: 1971-2000.
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- Impacts on human health: Climate
change affects the health of the Spanish
population through its direct effects —
heat waves?” and other extreme events,
such as floods and droughts — but also
through indirect effects (increase in
atmospheric pollution®® and aeroaller-
gens, change in the distribution of dis-

CLIMATE CHANGE
- Temperature
- Precipitation
- Extreme events
- CO2 concentration

BIOTIC IMPACTS
- Phenology

- Physiology
+ Genetic variation
- Reproduction

2030

ease-transmitting vectors??, loss of wa-
ter and food quality). In the case of the
Canary Islands, the possible eastward
displacement of the Azores anticyclone
would weaken the trade winds, favour-
ing the arrival of African winds and the
advection of Saharan dust®.

OTHER STRESS FACTORS
- Intensification of land use
- Unsustainable agriculture and forestry,
urbanisation
- Invasive species

ABIOTIC IMPACTS
- Soil humidity and drought
- Nutrient availability
- Water and soil quality
- Erosion

IMPACTS ON TERRESTRIAL ECOSYSTEMS

- Distribution of species and composition

- Interaction between species (predator-prey relationship, trophic networks)

- Ecosystem functions and services

- Disturbance regimes (fires, storms, plagues and disease)

Figure 4. Panorama of the impacts of climate change on terrestrial ecosystems.
Source: European Environment Agency (2017). Climate change, impacts and vulnerability
in Europe. An indicator-based report, EEA report 1/2017

27 - In Spain, an estimated 1,300 deaths per year
are attributable to excessively high temperatures.

28 - Climate strongly influences the spatial and
temporal distribution of air pollutants through winds,
vertical mixing and precipitation. Climate change
may favour the persistence of stable atmospheric
conditions that hinder the dispersion of primary po-
llutants in urban areas, aggravating air pollution,
especially concentrations of nitrogen oxides and par-
ticulates. Furthermore, concentrations of ozone and
PM2.5 precursors increase faster in brighter light and
at higher ambient temperatures, so climate change
tends to increase them.

29 - According to data from the Ministry of Health,
in 2016, 749 cases of malaria, 297 of Zika, 195 of Den-
gue, 4 of West Nile fever and 6 of tick-borne relapsing
fever, among other diseases, were confirmed in Spain.

30 - Martin Esquivel, J. L. et al. (2013). Evaluacién
preliminar de la vulnerabilidad ante el cambio clima-
tico en las Islas Canarias. Viceconsejeria de Me- dio
Ambiente, Consejeria de Educacién Universidades y
Sostenibilidad, Gobierno de Canarias. Santa Cruz de
Tenerife, 95 pp. Available at: https:/www.adaptec-
ca.es/sites/default/files/documentos/20130614_estu-
dio_preliminar_vulnerabilidad_final.pdf
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Despite the trend towards higher
temperatures, mortality attributable to
heat waves in Spain has undergone a sig-
nificant decline in the period 2004-2013
compared to the previous two decades.
The impact of the heat wave in the sum-
mer of 2003 and the implementation, in
the following year, of the National Plan
of Preventive Actions for the Effects of
Excess Temperatures on Health could
have acted as a catalyst for this change
in trend3.

On the other hand, the COVID-19 pan-
demic has raised awareness of the close
interrelationships between environmen-
tal transformation and the emergence of
new diseases®?. The World Health Organ-
isation has been warning for some time
that climate change may facilitate the
emergence of new epidemic diseases or
increase their transmission??, highlight-
ing the need to address threats to human
health that are not yet precisely known.

- Impacts on the agricultural sector:
Agriculture, livestock and forestry are
sectors closely dependent on climate and
soil. The impact of climate change varies
according to factors such as geographi-
cal location and sub-sector (type of crop
or livestock). However, in general, the
increase in temperature will increase
water stress, decreasing the production
of some crops. In addition, changes in

31 - Diaz, J. et al. (2018). Time trend in the impact
of heat waves on daily mortality in Spain for a period
of over thirty years (1983-2013). Environment Interna-
tional 116: 10-17

32 - UNEP Satement on Covid-19 https:/www.
unenvironment.org/news-and-stories/statement/
unep-statement-covid-19
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seasonality and climate variability will
have a significant effect on yields and,
foreseeably, on the quality of agricul-
tural, livestock and forestry products.
Soil degradation and desertification will
limit the space potentially suitable for
certain crops. Also, a higher potential
impact of extreme weather events is ex-
pected, which will be more frequent and
virulent. This is coupled with a greater
occurrence of extreme phenomena and
the emergence of new pests and diseases
in both crops and animals.

Excessive heat has an impact on an-
imal welfare, with negative repercus-
sions on production. In some areas, loss
of pasture productivity is another factor
that may have a negative impact on live-
stock utilisation.

Finally, it should be noted that the al-
terations resulting from climate change
also affect fish, shellfish and aquaculture
resources.

- Impacts on tourism: Climate change
affects the tourism sector through three
complementary channels: the impact on
certain key resources that support the
sector (elements such as snow or coastal
sand are key resources in snow and sun
and beach tourism, respectively), the im-
pact on tourism infrastructure (for ex-
ample, those located along the coastline,

33 - Patz, JA. (2003). Climate change and infec-
tious diseases. In: Climate change and human health
- risks and responses. World Health Organization.
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such as seafront promenades) and im-
pacts on tourism demand itself (for ex-
ample, excessive summer heat limits de-
mand for urban tourism in areas subject
to high summer temperatures). On the
other hand, better conditions in coun-
tries of origin may lead to reductions in
destination demand, which is important
for Spain, as a major recipient of inter-
national tourism.

- Loss of coastal resources: Sea level
rise and the increased destructive pow-
er of coastal storms produce diverse im-
pacts on the coastline, including shore-
line retreat and changes in the sediment
and erosion regime, with effects on
coastal ecosystems such as sand flats,
deltas and estuaries, but also on infra-
structure and the built environment.

- Changes in energy production and
consumption: Climate change and cli-
mate variability have impacts on differ-
ent components of the energy system,
affecting energy resources (for example,
changes in the availability of wind, sun
or water), the generation, transport, dis-
tribution and storage of energy, as well

34 - Cooling degree day is a unit of measurement
designed to quantify the energy demand required for
cooling buildings. It is usually defined as the number
of degrees above 18 °C of the average daily tempera-
ture.

35 - Girardi, G. et al. (2015). Informe de adapta-
cién al cambio climatico del sector energético espafiol.
Instituto de Investigacién Tecnolégica. Univ. Comi-
llas. https:/www.miteco.gob.es/es/cambio-climatico/
temas/impactos-vulnerabilidad-y-adaptacion/infor-
meadaptacionalccdelsectorenergeticoespanol-2015_
tcm30-485922.pdf
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as consumption patterns. In the latter,
changes include a reduction in con-
sumption associated with heating, but
an increase in consumption associated
with cooling®, with an estimated 14% in-
crease in cooling degree days per decade
in the period 2010-20493%.

- Loss of functionality of transport
infrastructures: The vulnerability of
infrastructures to current and future
climate-related adversities is diverse.
For example, a questionnaire sent to all
state-owned port authorities identified
wind and waves as the climate-related
variables that have the greatest impact
on port operations, capable of paralys-
ing activity in most ports3. On the other
hand, a study carried out by CEDEX has
identified the sections of the State Road
Network and the General Interest Rail-
way Network that are potentially most
exposed, identifying the types of events
that most frequently affect the different
sections of the network and their reper-
cussions on users and infrastructure?®.

- Social changes: Climate change has
an impact on the specific features of social

36 - Gomis, D. y Alvarez, E. (coords.) (2016). Vul-
nerabilidad de los puertos espafioles ante el cambio
climatico. Ministerio de Fomento, Madrid.

37 - Compte, A. (2018). Secciones de la red estatal
de infraestructuras de transporte terrestre potencialmen-
te mds expuestas por razon de la variabilidad y cambio
climdticos. CEDEX, Madrid.
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systems, both in terms of the implications
of its direct impacts and the consequenc-
es of the adaptation measures applied to
deal with them. These impacts are related
to aspects such as the economy and work,
culture, heritage and identity values, gov-
ernance, population distribution in the ter-
ritory, social cohesion, conflicts associated
with the use of natural resources®, social
inequality, including gender inequality, and
other aspects of a social nature.

- Impacts on cultural heritage: Some
of the effects of climate change on cultural
heritage are already visible: many buildings
located near the coast are affected by rising
sea levels — coastal batteries, fortifications,
industrial fishing complexes —; fluctuations
in the water table affect the structural sta-
bility of buildings of historical-cultural
interest and the increase in temperature
together with the effects of atmospher-
ic pollution lead to an increase in physical,
chemical and mechanical erosion processes.
Furthermore, considering cultural assets in
all their dimensions, the alterations in cul-
tural landscapes, practices, knowledge and
rituals associated with agricultural econom-
ic activities and traditional ways of life as a
result of increased desertification, floods
and extreme events cannot be forgotten.

Looking ahead, in general, the potential
impacts of climate change will be more se-
vere in the higher emissions scenarios and
as the 21° century progresses.

38 - Presidencia del Gobierno (2017). Estrategia de
Seguridad Nacional 2017.

2030

ADAPTATION AND UNCERTAINTY

For centuries, human communities have
looked to the past to make predictions about
the future. This ability to project what is to
come has allowed us to thrive, by anticipat-
ing different threats and constraints. How-
ever, this predictive ability, based on expe-
rience, is beginning to decline as we move
towards a climate we do not know.

More uncertainty means less precision
in the knowledge of what will happen in the
future, which makes it more difficult to pre-
vent and anticipate or, if you like, to produce
"precise” responses for the future. Conse-
quently, uncertainty translates into more
risks. By way of example:

- Various agricultural sub-sectors, espe-
cially dryland farming, are facing in-
creasing difficulties in predicting sea-
sonal weather patterns, which makes it
difficult to make appropriate decisions
about the work to be carried out or its
timing. Seasonal and medium-term
weather forecasting can become a
much-needed tool.

- Changes in patterns in phenomena
such as heavy rainfall cause damage
to agricultural crops, but also to urban
areas and infrastructures outside the
periods that have been habitual until
now.

On the other hand, it should be noted
that climate change often interacts with
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other non-climatic stress factors, multiply-
ing the pressures on ecological, social and
economic systems. A good example is found
in rural areas, with the interaction between
depopulation processes and the effects of
climate change (see thematic box).

ECONOMIC ASSESSMENT
OF THE IMPACTS

The range of impacts arising from cli-
mate change is very broad, affecting essen-
tial sectors of the economic system. For this
reason, their quantification has only been
partially addressed, often through compar-
ative studies.

According to the recent European Com-
mission report, Climate change impacts and
adaptation in Europe (JRC, PESETA IV)¥,
the benefits of adaptation measures are
long-lasting, yet the damage from inaction
grows over time and with the increase in
global warming. According to the report, if
a global warming of 3°C were to occur, the
annual welfare loss in the EU as a whole

Northern Europe UK & Ireland Central Europe Central Europe

North South

I River floods
B Coastal floods
BN Agriculture
B Droughts
Windstorms
EEE Energy

1.5C 2C 3C 15€: 2C 3C 15C 2C 3C 15C 2C 3C

Fuente: Final report of the Peseta IV project (JRC, 2020).

39 - Climate change impacts and adaptation in
Europe: JRC Peseta IV Final Report. https:/ec.europa.
eu/jrc/sites/jrcsh/files/pesetaiv_summary_final_re-
port.pdf
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could represent 1.4% of GDP, considering a
limited set of climate impacts (river flood-
ing, coastal flooding, agriculture, droughts,
energy supply, mortality from temperature
extremes, and windstorms).

Furthermore, in this context, welfare
losses in economic terms due to climate im-
pacts, monetised in the PESETA IV report,
show a clear north-south divide, with wel-
fare losses in southern regions several times
higher than in northern Europe. The follow-
ing graph shows the data obtained in the
aforementioned study with the aggregated
economic impact — measured in terms of
GDP — for Europe as a whole and for each of
the five geographical regions taken into ac-
count for warming scenarios of 1,5 °C, 2 °C
and 3°C. The study concludes that southern
Europe is the most impacted region in the
1.5°C and 2°C scenarios and the second most
economically impacted in the 3°C scenario.

Southern Europe EU+UK

Figura 5. Estimated welfare
loss (expressed in % of GDP) for
a set of impacts arising from cli-
mate change (river and coastal
flooding, agriculture, droughts,
extreme winds and changes in
energy production). Estimates
are presented for five European
geographical regions and for
three possible global warming
levels (1.5 °C, 2 °C and 3 °C).

15C 2C 3C 1.5C 2C 3C
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According to estimates by the Europe-
an Environment Agency, weather and cli-
mate-related extremes alone have caused
direct economic losses in Spain in excess
of €37 billion since 1980%°.

Modelling the impacts of climate
change facilitates the understanding of
processes through which climate change
affects the economy. However, it is neces-
sary to be aware that models only incorpo-
rate part of the potential costs of climate
change. As the OECD#* points out, the
models, even the most sophisticated, only
consider a subset of the risks and oppor-
tunities posed by climate change. One of
the challenges identified by the organisa-
tion is the consideration of changes that
are both new and potentially catastrophic,
and which are often not integrated into
the results due to limited evidence.

From a sectoral perspective, there are
also important gaps in knowledge, which
are partly explained by the difficulties in
modelling certain risks. The OECD identi-
fies impacts on biodiversity and ecosystem

40 - EEA (2019). Economic losses from climate-re-
lated extremes in Europe. Available at: https:/www.
eea.europa.eu/data-and-maps/indicators/direct-los-
ses-from-weather-disasters-3/assessment-2
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services or those affecting business and in-
dustry as among these poorly assessed are-
as. Also, from a transversal perspective, it is
necessary to assess and address the impacts
on non-remunerated contributions in the
domestic and care setting.

In order to help address some of these
limitations, this Plan dedicates a specific
line of action to the "Development of Meth-
odologies and Tools for the Estimation of
Climate Change Risks and Informed Deci-
sion-Making for Adaptation” (line 16.4).

These limitations make it difficult to in-
corporate climate risks and adaptation into
macroeconomic policies and their forecast-
ing, although some international organisa-
tions are already working in this direction.
However, much more rapid progress is be-
ing made in analysing the economic, social
and environmental costs and benefits of
adaptive responses, which is very useful for
decision-making and is the subject of one of
the seven transversal lines of action in the
Plan (line T.6 "Costs and Benefits of Adapta-
tion and Inaction”).

41 - OECD. Adapting to the impacts of climate
change. Available at: https:/www.oecd.org/env/cc/
Adapting-to-the-impacts-of-climate-change-2015-
Policy-Perspectives-27.10.15%20WEB.pdf
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TERRITORIAL IMBALANCE, DEPOPULATION AND ADAPTATION

TO CLIMATE CHANGE

The depopulation affecting inland Spain is
a phenomenon that has various demograph-
ic causes but, above all, is related to the trend
towards the concentration of population and
economic activity in large urban areas. The so-
called "Demographic Challenge” is a multidi-
mensional phenomenon (comprising depopu-
lation, ageing and the floating population) that
has effects at both a national and international
level. Although its causes are varied, they are
closely related to economic activity, territorial
organisation models and population mobility.
As such, although demographic challenges af-
fect the whole of Spain, their interaction with
other socio-economic phenomena is more pro-
nounced in inland areas.

The movement of population from rural
areas to cities, which has been taking place for
decades, has led to markedly negative popu-
lation trends in smaller municipalities, threa-
tening the disappearance of entire villages.
According to the General Guidelines of the
National Strategy to Address the Demographic
Challenge, almost 50% of Spanish municipali-
ties are at risk of depopulation, and this risk is
greater in small municipalities and in sparsely
populated rural areas. On the other hand, the
displacement of the population towards ur-
ban areas (in which more than 80% of the po-
pulation already live, as shown in the Spanish
Urban Agenda) leads to a significant increase
in pressure on environmental quality in cities.
The knowledge, practices and technologies
that rural communities have applied in their
environments have contributed to the conser-
vation of certain natural systems and the main-
tenance of their associated benefits (environ-
mental services). Therefore, a large part of the
agricultural and forestry areas of high natural
value in Spain are humanised systems, moul-
ded by the communities according to their
needs and conserved to the present day. The
practical knowledge that has made this pos-
sible has been shaped by centuries of dynamic
adaptation to the environment and, therefore,
has enormous potential for tackling climate
change, where sustainability is the key factor.
The depopulation and ageing of the population

isleading to the abandonment and degradation
of these systems, increased risk (for example, of
forest wildfires) and loss of adaptation options.

Moreover, rural livelihoods are highly de-
pendent on climate-sensitive resources, such
as water or land, which provide basic support
for their well-being, and are a source of mate-
rial assets and a capital for the diversification
of sources of income. Climate change is already
having repercussions on nature and its resour-
ces, and this is having a particular impact on
rural areas.

The restoration and conservation of ecolo-
gical infrastructure and other ecosystem-ba-
sed approaches can contribute to promoting
sustainable land planning, generating green
sources of income and employment and, at the
same time, enhance climate change mitigation
and the adaptation to its effects. Rural socie-
ties, through the maintenance of ecosystems
and green infrastructure (forests/woodlands,
riverbank vegetation, etc.), allow the continuity
of environmental services of general interest,
which should be correctly valued and com-
pensated through instruments such as the
payment for environmental services provided
for in the Common Agricultural Policy. On the
other hand, the diversity of production systems
minimises risks in the face of increasing clima-
te variability, therefore, the solution to demo-
graphic challenges depends to a large extent
on rural economies being able to diversify, in-
tegrating sectors other than agriculture.

Climate change adaptation strategies based
on rural spatial planning should incorporate
a broad vision of the demographic factor and
its connection with urban areas. Promoting
integrative, inclusive and strategic governan-
ce or adaptive approaches, such as learning
from experience, monitoring and feedback, can
contribute to better management of the un-
certainties and difficulties associated with the
social and environmental changes that are the
context of the demographic challenge and the
rural environment.
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2. CLIMATE CHANGE ADAPTATION POLICIES

2.1. PRELIMINARY CONCEPTS

THE COMPONENTS OF RISK

Risks from climate change can be con-
ceptualised in various ways. This National
Plan assumes the framework set out in the
IPCC Fifth Assessment Report (figure 6),
which defines risk as the result of the inter-
action of the hazards arising from climate
change with the vulnerability and exposure
of human and natural systems to these haz-
ards. Changes in the climate system (left)
and socio-economic processes (right) are
drivers of the different components of risk.

It is important to note that risk cannot
only be analysed in global terms alone; it is
often assessed in relation to a particular im-
pact or set of impacts. Thus, the diagram in

Anthropogenic
climate change

the figure can be applied to the risk of wild-
fire, coastal flood, the health impacts of ex-
treme temperatures, etc.

This diagram facilitates the identifica-
tion of different strategies to avoid or limit
risk: act to reduce the hazard, reduce expo-
sure or reduce vulnerability.

MPACTS

\

PROCESSES

pathways
Adaptation

actions

Governance

EMISSIONS
and land-use change

Figure 6. Components defining climate change risk.
Source: IPCC (2014). Fifth Assessment Report. Group II. Summary for policymakers: Fig.1
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PROGRESSIVE ADAPTATION AND
TRANSFORMATIONAL ADAPTATION

Adaptive capacity has limits, which
is why it must be approached from dif-
ferent perspectives. On the one hand, it
is necessary to implement progressive
adjustments in the affected areas (pro-
gressive adaptation) to cope with small-
er climate change impacts or those that
occur gradually over time. However,
for more sudden or larger impacts, for
which progressive adaptation may be
overwhelmed, and in order to achieve
long-term
responses may involve more profound
transformations in our socio-economic

sustainability, adaptation

and natural systems (transformational
adaptation). Mechanisms must also be
put in place to cope with the unavoid-
able losses and damages caused by cli-
mate change, taking into account both
economic losses and damages as well as
those of a social or ecological nature.

2.2. INTERNATIONAL
COMMITMENTS

The PNACC 2021-2030 contributes to
the fulfilment of various international
commitments made by Spain over the
last decade. We highlight:

The United Nations Framework
Convention on Climate Change (UN-
FCCC) and the Paris Agreement:

UNFCCC: Adaptation to climate
change is an essential element of the
Convention's work agenda. The key ob-
jective is to develop an international
cooperative framework that enables all
countries to address the risks posed by
climate change and promotes cooper-
ation. Article 4.1(b) of the UNFCCC re-
quires Parties to "formulate, implement,

2030

publish and regularly update national and,
where appropriate, regional programmes
containing (...) measures to facilitate ade-
quate adaptation to climate change"”. The
PNACC 2021-2030 and its Work Pro-
grammes will provide the framework
for the implementation of this commit-
ment.

The Paris Agreement: The Paris
Agreement (2015) establishes among its
basic objectives (Article 2.1.b) "increas-
ing the ability to adapt to the adverse
impacts of climate change and foster cli-
mate resilience and low greenhouse gas
emissions development (...)". To this end,
the Parties recognise the need for adap-
tation action to be gender-responsive,
participatory and transparent, to take
into account the mostvulnerable groups,
communities and ecosystems, and to be
based on the best available science (Art.
7.5). These issues have been addressed
in the guiding principles of the plan and
its transversal aspects, which address,
among other issues, the treatment of
social and territorial vulnerability, the
gender perspective for a fairer and more
inclusive society, and the need to estab-
lish transparent reporting mechanisms
on impacts, vulnerability and adaptation
policies and measures.

Convention on Biological Diversity
(CDB): This convention pays increasing
attention to the interrelations between
biodiversity and climate change, which
is expressed in a wide range of decisions
adopted at the Conferences of the Par-
ties?**. Among the issues addressed are

42 - Decision VII/15 (COP 7), Decision VIII/30 (COP
8), Decision IX/19 (COP9), Decisions X1/19, XI/20 and
X1/21 (COP 11) and Decision X1I/20 (COP 12)
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the search for synergies between bi-
odiversity conservation and climate
change adaptation and mitigation ac-
tions, the integration of the biodiver-
sity component in climate change re-
sponses, and the relationship between
climate change, biodiversity and disas-
ter risk reduction. In order to achieve
synergistic adaptation with biodiversity
conservation, this plan includes the eco-
system approach and the search for na-
ture-based solutions among its guiding
principles (section 5.3).

United Nations Convention to Com-
bat Desertification (UNCCD): Deserti-
fication and land degradation are both
a cause and a consequence of climate
change. The UNCCD, as the only multi-
lateral agreement on land and soil, has
the capacity to make a significant con-
tribution to combating climate change
through land management, rehabilita-
tion and restoration of degraded land.

Through the Joint Liaison Group es-
tablished in 1991, the three Rio Conven-
tions (UNFCCC, CBD and UNCCD) work
together to enhance synergies, coordi-
nation and cooperation between them,
linking climate change adaptation and
biodiversity with conservation and the
sustainable use of resources. The Rio
Conventions have the potential to act as
catalysts for adaptation in a synergistic
manner, thereby enhancing the impact
of individual measures.

The PNACC incorporates a specific
line of action "Forestry, desertification,
hunting and inland fisheries”, which

43 - https:/www.unisdr.org/files/43291_sendai-
frameworkfordrren.pdf
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will work on the prevention of deserti-
fication and land degradation and the
promotion of adaptive restoration of de-
graded land.

The Sendai Framework for Disaster
Risk Reduction (2015-2030): This agree-
ment?, adopted in 2015 at the Third UN
World Conference on Disaster Risk Re-
duction, commits signatory parties to
reduce disaster risk and build resilience.
Climate change is explicitly recognised
as one of the drivers of disaster risk.

"Disaster risk reduction” is another
area of work in the plan, which will pro-
mote the prospective assessment of dis-
aster risks, taking into account climate
change projections and scenarios.

As stated in the guiding principles
of the Sendai Framework, paragraph 19
d), risk reduction also requires the em-
powerment of the people most affected
by disasters, integrating gender and age
perspectives, among others, as well as
the leadership of women and youth.

The 2030 Agenda for Sustainable
Development: In 2015, the General As-
sembly of the United Nations adopted
the 2030 Agenda for Sustainable Devel-
opment, defined as “a plan of action for
people, planet and prosperity, which also
seeks to strengthen universal peace and
access to justice”. The Agenda defines 17
Sustainable Development Goals.

Six SDGs are closely related to cli-
mate change and the environment, and
five others are affected by the impacts

CLIMATE CHANGE ADAPTATION POLICIES

INDEX

37



INDEX

38

NATIONAL CLIMATE CHANGE ADAPTATION PLAN

2021 -

that global change is having on the most
vulnerable areas of the planet. However, the
PNACC is closely linked to Goal 13 “Climate
Action”, which aims to take urgent action on
climate change. The plan will have a particu-
lar impact on the achievement of some of its
goals, such as:

« Strengthen resilience and adaptive
capacity to climate-related hazards
and natural disasters in all countries.

+ Integrate climate change measures
into national policies, strategies and
planning.

« Improve education, awareness-rais-
ing and human and institutional ca-
pacity on climate change adaptation,
impact reduction and early warning.

2.3. EUROPEAN ADAPTATION POLICY
The EU Adaptation Strategy

With the aim of forging a more cli-
mate-resilient Europe, in 2013, the Euro-
pean Commission adopted the European
Union Strategy on Adaptation to Climate
Change44. The three core objectives set out
in the Strategy were to encourage action by
Member States, facilitate more informed
decision-making and promote adaptation in
key vulnerable sectors.

The Strategy identified eight actions to
achieve these objectives:

44 - COM (2013) 216 final

45 - https:/climate-adapt.eea.europa.eu/
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- Encourage all Member States to adopt
comprehensive adaptation strategies.

- Provide LIFE funding to support capacity
creation and step up adaptation action
in Europe (2013-2020).

- Introduce adaptation in the framework
of the Covenant of Mayors for Climate
and Energy.

- Bridge the knowledge gap.

- Further develop Climate-ADAPT as the
one stop shop for adaptation informa-
tion in Europe.

- Facilitate the climate proofing of the
Common Agricultural Policy (CAP), the
Cohesion Policy and the Common Fisheries
Policy (CFP).

- Ensure more resilient infrastructures.

- Promote insurance and other financial
products for resilient investment and
business decisions.

In 2018, the European Adaptation Strate-
gy was the subject of a detailed evaluation*®,
which concluded that, overall, the Strategy
has met its objectives and progress has
been made in each of the eight actions out-
lined, highlighting:

- Between 2013 and 2018, the number of
Member States with a national adapta-
tion strategy increased from 15 to 25.

- The EU has promoted and monitored
adaptation measures through LIFE pro-
jects and the Covenant of Mayors for Cli-
mate and Energy?’.

46 - COM (2018) 738 final: Report from the Com-
mission to the European Parliament and the Council
on the implementation of the EU Strategy on adapta-
tion to climate change.
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- The Strategy has contributed to im-
proving adaptation knowledge and
sharing that knowledge for informed
decision-making.

- Through the Strategy, adaptation
has permeated and guided a wide
range of key EU policies and fund-
ing programmes and reinforced links
with disaster risk reduction, infra-
structure resilience and the financial
sector.

Looking ahead, the evaluation raises
some relevant issues:

- The need for the EU to consider cli-
mate-security links and cross-bound-
ary effects of adaptation, or lack of
adaptation, in third countries.

- The need to make progress in track-
ing climate-related expenditure: al-
though a system for tracking has
been introduced, it is sometimes
difficult to determine the extent to
which investments deliver adapta-
tion benefits on the ground.

The European Long-Term Strate-
gy "A Clean Planet for All", published in
November 20184, proposes a vision for
achieving climate neutrality49 by 2050
through a socially just and cost-effective
transition.

Its purpose is to indicate in which
direction EU climate and energy policy

47 - https:/www.pactodelosalcaldes.eu/es/

48 - Communication from the Commission to
the European Parliament, the European Council, the
Council, the European Economic and Social Commit-
tee, the Committee of the Regions and the European
Investment Bank "A clean planet for all: A European
strategic long-term vision for a prosperous, modern,
competitive and climate-neutral economy".
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should go and to provide a framework
for what the EU sees as its long-term
contribution to achieving the tempera-
ture targets of the Paris Agreement, in
line with the UN Sustainable Develop-
ment Goals, which will affect a broader
set of EU policies. This Strategy sets out
the need for integrated, long-term plan-
ning for emission reductions and adap-
tation.

It should also be noted that the Euro-
pean Commission, through its Sustain-
able Finance Action Plan and its regu-
latory development, is working to turn
European Union finances into a key tool
for the fulfilment of the 2030 Agenda
and its Sustainable Development Goals,
as well as the Paris Agreement, so that
they are not a marginal issue discon-
nected from the rules of the functioning
of markets, but rather a key element of
decisions. Among the measures already
put in motion in this area, the devel-
opment of a common language for the
identification of sustainable econom-
ic activities, i.e. a unified classification
system (or taxonomy) set out in an EU
Regulation®® stands out, which will help
investors and companies to make invest-
ment decisions that contribute to the
achievement of six environmental objec-
tives, including climate change adapta-
tion. In the context of adaptation, the tax-
onomy has identified 68 climate change
adaptation activities to guide investors

49 - Climate neutrality entails zero net greenhou-
se gas emissions.

50 - Regulation (EU) 2020/852 of the European
Parliament and of the Council, of 18 June 2020, on
the establishment of a framework to facilitate sus-
tainable investment, and amending Regulation (EU)
2019/2088.
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on what falls within the definition of "sus-
tainable”, distinguishing between two types
of adaptation activities: those that increase
climate resilience by integrating measures
for good performance in a changing climate
and activities that enable other economic
activities to adapt.

CIRCULAR ECONOMY,
CLIMATE RISKS AND ADAPTATION

In March 2020, the European Commis-
sion adopted a new Circular Economy Ac-
tion Plan, one of the main elements of the
European Green Deal. The new Action Plan
announces initiatives along the entire life
cycle of products, focusing, for example, on
designing products for a climate-neutral,
resource-efficient and circular economy,
promoting the circularity of production
processes, encouraging sustainable con-
sumption and advancing waste prevention
and management. With a transversal char-
acter, the Plan determines that the Commis-
sion will analyse how the effects of circular-
ity on adaptation to climate change can be
systematically measured, an issue that has
been little exploited to date.

In Spain, the Spanish Circular Economy
Strategy, Espana Circular 2030, lays the

foundations for fostering a new production

and consumption model in which the value
of products, materials and resources is re-
tained in the economy for as long as possi-
ble, in which waste generation is minimised
and any waste that cannot be avoided is
used to the greatest possible extent.

2030

The European Green Deal, published in
December 2019, presents a roadmap for a
sustainable EU economy, translating cli-
mate and environmental challenges into op-
portunities in all policy areas and emphasis-
ing a fair and inclusive transition that leaves
no one behind. It includes a commitment to
a new, more ambitious EU strategy on adap-
tation to climate change, to be defined during
2020/2021.

The circular economy can contribute to
reducing the risks of climate change. As we
reduce our net consumption of those re-
sources and raw materials that are increas-
ingly scarce as a result of climate change,
our dependence on them decreases; the
reduction of production and transforma-
tive processes can also lead to a lower en-
vironmental impact, reducing stress levels
on species and ecosystems, increasing their
resilience to the effects of climate change
and preserving ecosystem services; waste
prevention also reduces the risks associated
with waste management and treatment fa-
cilities, not to mention the necessary contri-
bution of circularity to reducing greenhouse
gas emissions.
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2.4. SPANISH ADAPTATION POLICY

The National Adaptation Plan
and its development

Since 2006, the National Climate Change
Adaptation Plan (PNACC) has been the refer-
ence framework for public efforts to gener-
ate knowledge and build adaptive responses
to climate change in Spain. The PNACC has
been developed through three successive

Green White
Paper on Paper on
Adaptation Adaptation

\

2005 2006 2007 2008 2009 2010-11

2030

work programmes, which have jointly de-
fined more than 400 actions, 80% of which
have already been implemented or are in the
process of being implemented.

The compilation and assessment of the
results achieved, which is essential for up-
dating the work plans, has taken the form of
a series of monitoring reports, published in
2008, 2011, 2014 and 2018%,

1st Monitoring
Report Report

2nd Monitoring

CLIMATE Europe_an European :
ADAPT Adaptation Strateg_y :
Strategy Evaluation 3
AdapteCCa.es
2012 2013/14 2015/16 2017 2018 2019
3rd Monitoring h Monitoring
Report eport

Working Group
1&A

1st Work
Programme

2nd Work
Programme

Figure 7.
Milestones in the
development of

3rd Work
Programme

PNACC

Evaluation
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the PNACC and

Autonomous Community
initiatives

The autonomous communities, in the ex-
ercise of their competences, have developed
their own strategic frameworks, plans and/
or programmes for adaptation to climate
change, which they develop through numer-
ous initiatives and actions. The AdapteCCa
platform brings together concise infor-

51 - PNACC monitoring reports are available at:
https:/www.miteco.gob.es/es/cambio-climatico/te-
mas/impactos-vulnerabilidad-y-adaptacion/plan-na-
cional-adaptacion-cambio-climatico/default.aspx

mation on this and provides access to and
detailed knowledge of the frameworks and
actions being developed in Spain at auton-
omous community level52. Some Autono-
mous Communities, such as Catalonia, the
Balearic Islands and Andalusia, have rein-
forced the legal framework by approving
their own climate change laws®.

52 - https:/www.adaptecca.es/contenido/comu-
nidades-autonomas

53 - See Law 16/2017 of 1 August (Catalonia), Law
8/2.018 of 8 October (Andalusia) and Law 10/2019 of 22
February (Balearic Islands).

CLIMATE CHANGE ADAPTATION POLICIES

European adapta-
tion policy.
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Local government initiatives

Most large Spanish cities have approved
their own climate change strategies or
plans, which in many cases include adapta-
tion objectives and lines of work. Some have
conducted their own local-scale vulnerabili-
ty and impact analyses or have specific ad-
aptation plans, although the latter are still
in the minority>*.

54 - See Sixth report on local climate change po-
licies (2019): https:/sextoinforme.redciudadesclima.
es/sites/default/files/2020-06/Sexto_Informe_so-
bre_Politicas_Locales_de_lucha_contra_el_Cam-
bio_Climatico.pdf

2030

Contributions and lessons learned

In the time that has elapsed since its ini-
tial formulation, there have been significant
developments in a number of areas related
to adaptation, among which the following
stand out:

- Relevant advances in the understand-
ing of Spain's impacts and vulnerabil-
ities in the face of climate change, as
well as in the social perception of the
problem.

- New instruments to support adapta-
tion and numerous open lines of work
in the framework of the PNACC and in
public policies as a whole.

- New commitments at the international
level, including the European Adapta-
tion Strategy (2013), the Paris Agree-
ment (2015) and the new European En-
ergy and Climate Governance (2018).
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3. THE PNACC 2021-2030 DEFINITION PROCESS

3.1. EVALUATION OF THE PNACC-1

In order to recognise the progress made,
challenges remaining and lessons learned in
the development of the PNACC, the Ministry
for the Ecological Transition and the Demo-
graphic Challenge (MITERD, in Spanish) has
developed an evaluation of the plan since its
creation in 2006. The evaluation process be-
gan in February 2018, with the formation of
an advisory group made up of experts from
different fields: European institutions, the
Central Administration, autonomous com-
munities, the academia and the non-gover-
nmental sector. This advisory group has
contributed, with its assessments and pro-
posals, to the orientation of the evaluation
process.

The evaluation exercise has drawn on se-
veral complementary sources, including:

Document analysis

International
commitments

a) The analysis of a wide range of docu-
ments, including international com-
mitments and recommendations, as
well as the conclusions of working
groups and seminars.

b) The opinions, assessments and sugges-
tions of people working in the field of
adaptation in Spain, collected through
a survey completed by more than 300
people, and a series of in-depth inter-
views with key actors in the field of ad-
aptation in Spain®.

c¢) Analysis of the fulfilment of the actions
set out in the Plan and its successive
work programmes. This task has led
to the review of the approximately
400 actions proposed in the PNACC
and the three successive work pro-
grammes through which the plan has
been developed.

Working group and
seminar conclusions

Opinion of key actors

Survey

In-depth
interviews

Fulfilment analysis

Evaluation report

Figure 8.

Sources used in the
evaluation of the
PNACC (prepared by
the authors)

PNACC
monitoring reports

55 - The report containing the results of this
study is available at: https:/www.miteco.gob.es/
es/cambio-climatico/temas/impactos-vulnerabili-
dad-y-adaptacion/pnacc_informe_valoraciones_ac-
tores_tcm30-499004.pdf
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According to the evaluation®, the PNACC
has made some important achievements,
among them:

- It has made it possible to place adap-
tation on the agendas of institutions,
both at state, regional and local level.
Today, adaptation occupies a space in
the different public policies, plans and
strategies implemented in almost all
autonomous territories and many city
councils.

- It has enabled the channelling of eco-
nomic and technical resources to-
wards adaptation, making it possible
to advance in knowledge generation,
raising awareness among the popula-
tion and progressively increasing the
understanding of the need to adapt
different sectors and geographical ter-
ritories to the climate crisis.

- It has contributed to the mobilisation
of relevant actors in the field of adapta-
tion, incorporating them into the pub-
lic debate on the subject, and opening
spaces for reflection, exchange, mutual
learning and collective work.

- It has promoted the development of
tools for adaptation, freely available
to any interested persons, such as re-
gionalised climate change projections,
easily accessible through the scenario
viewer, the viewer of impacts on the
coast, hydrological projections, etc.

The evaluation identifies a number of
"emerging issues” that need attention, such
as the influence of social and demographic

56 - The National Climate Change Adaptation Plan
Evaluation Report is available at: https:/www.miteco.
gob.es/es/cambio-climatico/temas/impactos-vulne-
rabilidad-y-adaptacion/informeevaluacion_pnacc_
tcm30-499212.pdf

2030

factors on vulnerability to climate change,
the consideration of the transnational im-
pacts of climate change, the integration of
a human rights and gender perspective, and
the role of lifestyles in building resilience to
climate change.

3.2. THE PARTICIPATORY PROCESS IN
THE ELABORATION OF THE PNACC-2

Early participation

Prior to the initial writing of the PNACC,
preliminary ideas and proposals were gath-
ered from experts and key actors in the field
of adaptation. Various consultation and de-
liberation formats were used for this pur-
pose:

- Deliberative workshops: Four work-
shops were held through which the
attendeesS’ were able to communicate,
contrast points of view, debate key as-
pects and prioritise proposals in rela-
tion to the different aspects that make
up the Plan.

- Expert contributions through an on-
line form: After the workshops, all par-
ticipants had the opportunity to send
new reflections and proposals through
an online form.

57 - A total of 157 people participated in these wor-
kshops, with gender parity (51% women, 49% men), re-
presenting the different sectors included in the latest
PNACC-1 Work Programme.
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DELIBERATIVE WORKSHOPS DATE
Impacts and Adaptation Group Workshop (GTIA)% 02/10/2.019
Multisectorial Workshop 1% 14/10/2019
Multisectorial Workshop 2%° 17/10/2019
Society, Education and Lifestyles Workshop® 12-13/10/19

Meetings with implementing agents:
The drafting team held meetings with the
different departments and potential admin-
istrative units responsible for the future de-
velopment of PNACC-2 lines of action and
measures, with the aim of analysing propos-
als and defining their practical application.

PUBLIC INFORMATION

The initial draft of the PNACC 2020-
2030 was subject to a public information
period from 4 May to 30 June 2020. Given
the transversal and multisectoral nature
of climate change adaptation, participation
was broad, reflecting a high degree of inter-
est and commitment. More than 1,500 com-
ments were received from 182 organisations
and individuals, which enriched the initial
proposal.

About two thirds of the comments re-
ferred to lines of action and indicators and
the remaining third to other parts of the
document. The areas that elicited most

58 - The Impacts and Adaptation Group held a
workshop to discuss and brainstorm the new PNACC,
focusing on governance and coordination issues.

59 - The first multisectoral workshop organised
discussion groups on 1) water and water resources, 2)
insurance and finance, 3) tourism, 4) soil and desertifi-
cation, 5) biodiversity and protected areas, 6) agricul-
ture, livestock and food, 7) disaster risk reduction and
8) forestry, hunting and inland fisheries.

comments were “water and water resourc-
es", "agriculture, livestock, fisheries, aqua-
culture and food", “cities, urban planning

and building” and "energy".
CONSULTATION OF COLLEGIATE BODIES

After the public information period, the
updated draft of the plan was submitted for
consideration to the Climate Change Poli-
cy Coordination Commission, the National
Climate Council and the Environmental Ad-
visory Council, which assessed it in mono-
graphic sessions. More than 50 comments
and observations were raised in these col-
legiate bodies, which were studied and as-
sessed, and new changes were incorporated
into the draft.

In short, the PNACC-2 is the result of the
analyses, assessments and proposals of a
wide range of people and organisations. The
main milestones in its development are set
out in the following diagram.

60 - The second multisectoral workshop orga-
nised discussion groups on 1) city, urbanisation and
housing, 2) climate observation and regionalised cli-
mate change scenarios, 3) transport, 4) industry, 5)
oceans and coasts, 6) energy, 7) health, and 8) educa-
tion, society and lifestyles.

61 - This workshop was co-organised by the OECC,
the National Centre for Environmental Education and
Fundacién Biodiversidad, in the framework of the
LIFE SHARA project.
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Figure 9.

Participatory process for the elaboration of the PNACC 2021-2030 (prepared by the authors).

4. OBJECTIVES OF THE NATIONAL CLIMATE

CHANGE ADAPTATION PLAN 2021-2030

The general objective of the PNACC

2021-2030 is to promote coordinated and
coherent action to address the effects of cli-
mate change in Spain in order to avoid or
reduce present and future damage from cli-
mate change and to build a more resilient
economy and society.

For this purpose, the PNACC 2021-2030

sets out the following specific objectives:

- Reinforce systematic climate observa-
tion, the production and updating of
regionalised climate change projec-
tions for Spain and the development of
climate services.

- Promote a continuous and cumulative
process of knowledge generation on
impacts, risks and adaptation in Spain
and facilitate its transfer to society, re-
inforcing the development of method-
ologies and tools to analyse the poten-
tial impacts of climate change.

- Promote the acquisition and strength-
ening of capacities for adaptation.

- Identify the main climate change risks

for Spain, taking into account their na-
ture, urgency and magnitude, and pro-
mote and support the definition and
implementation of the corresponding
adaptation measures.

Integrate adaptation into public poli-
cies.

Promote the involvement of all inter-
ested actors, including different levels
of government, the private sector, so-
cial organisations and the general pub-
lic, to actively contribute to construct-
ing responses to climate change risks.

- Ensure administrative coordination and

strengthen governance on adaptation.
Fulfil and develop the commitments
undertaken by Spain in the European
and international context.

- Promote the monitoring and evaluation

of adaptation policies and measures.
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5. GUIDING PRINCIPLES

The lines of action contained in this Na-
tional Plan should be developed in accord-
ance with a number of guiding principles,
which are summarised below.

5.1. SOCIAL AND TERRITORIAL EQUI-
TYFORAJUST FUTURE

Consideration of the social and territo-
rial dimensions of exposure and vulnera-
bility to climate change

The impacts of climate change are un-
evenly distributed across the territory and
society. Economic inequality and unequal
access to services and social protection, or
the dynamics of depopulation in inland ter-
ritories, are examples of factors that can
reduce social resilience. Consequently, the
social components of exposure and vulner-
ability, as well as their geographical distri-
bution®, should be taken into account in cli-
mate risk analyses and in the definition of
adaptation initiatives.

Promotion and respect for human rights

The human rights-based approach will
be integrated into all
adaptation measures,
promoting the strength-
ening of the adaptive ca-

LONG-TERM
VISION

PARTICIPATION

A
IN

DECISION-MAKING ' }

62 - The analysis of the geographical distribution
of exposure and vulnerability should incorporate the
detailed distribution in urban and rural space, where
relevant.

2030

pacity of all people, especially the most vul-
nerable, for the full exercise of their rights,
and ensuring non-discrimination, equity,
meaningful and informed participation and
accountability.

Intergenerational justice

The level of effort we undertake today on
adaptation and mitigation will determine
the future impacts of climate change, which
will fall primarily on future generations. In
that sense, when assessing adaptation op-
tions, the next generations must be taken
into consideration, recognising children
and young people as interested parties in
current public policies. The primary focus
of the actions will take into account moral
aspects of imposing intergenerational risk
and will be guided by the ethical require-
ments of fair and sustainable natural re-
source management.

CLIMATE
AMBITION

—

ANTICIPATION

INTERGENERATIONAL REDIE}(S:I;ION
JUSTICE
Figure 10.

Key factors of intergenerational justice
(prepared by the authors)
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5.2. SCIENCE, KNOWLEDGE
AND SOCIETY AT THE SERVICE
OF ADAPTATION

Consideration of adaptation
from different areas of knowledge

Numerous areas of knowledge are mak-
ing valuable contributions to analysing the
impacts and limiting the risks of climate
change. The PNACC adopts a multidiscipli-
nary approach, considering different per-
spectives useful for limiting the impacts of
climate change.

Scientific basis
and the precautionary principle

Adaptation decisions must be based on
the best available science. However, the pri-
mary objective of these decisions will be to
ensure a high level of environmental and
health protection, even in cases where the
available scientific data do not allow for a
full risk assessment or evaluation.

Contingency planning

When incorporating the risks and im-
pacts of climate change, planning should be
carried out in response to a range of pre-de-
termined scenarios. The most unfavourable
scenarios should also be considered, espe-
cially in relation to responses to extreme
events.

Integration of scientific, technical
and social contributions

The definition of adaptation responses
should be based on scientific and technical
analyses, but the definition of which levels
of risk are acceptable or which are the most
advantageous risk reduction options among

2030

all the technically feasible options has an un-
deniable social and political component. The
two dimensions must interact constructive-
ly to achieve socially-supported, technically
and economically feasible decisions.

5.3. TRANSVERSALITY
AND INTEGRATION IN
PUBLIC MANAGEMENT

Sectoral integration of adaptation

Policies and public management in the
different economic areas and ecological
systems must incorporate adaptive criteria
aimed at reducing the risks posed by cli-
mate change.

Integration of adaptation
and mitigation policies

Mitigation and adaptation are comple-
mentary strategies in the face of climate
change. The National Adaptation Plan should
take advantage of the synergies between the
two strategies, promoting low-carbon and
climate-resilient solutions.

Ecosystem approach
and nature-based solutions

Adaptive solutions will be inspired and
supported by nature and its functions, seek-
ing the environmental, social and economic
benefits and the creation of resilience asso-
ciated with solutions that are coherent with
natural processes.
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Figure 11.
The importance of coordinated action (prepared by the authors).

The figure shows some examples of the PNACC areas of work that influence the energy transition proces-
ses oriented towards climate neutrality set out in the National Integrated Energy and Climate Plan 2021-2030
(PNIEC, in Spanish) and the Long-term strategy for a modern, competitive and climate-neutral economy by 2050
(ELP, in Spanish). Climate change poses risks and constraints on the energy transition, which the PNIEC must
consider and the PNACC must help to manage. On the other hand, the decarbonisation process established in
the PNIEC and the ELP contributes to the definition of the levels of risk and resilience to climate change for
the Spanish economy, society and natural systems, which the PNACC must take into account. In this sense, the
different planning instruments for the ecological transition should be periodically adjusted to ensure coherent

action.

Integration of international
commitments

The PNACC will promote compliance
with the adaptation commitments acquired
by Spain as a signatory of the UNFCCC and
other international agreements.

5.4. ADDRESSING UNWANTED EFFECTS

Preventing maladaptation

Actions aimed at adapting to climate
change must avoid “maladaptation” by de-

tecting and discarding measures that may
be counterproductive from an adaptive

perspective, that contravene any of the sus-
tainable development objectives, or that ne-
gatively affect mitigation.

5.5. COORDINATED, TRANSPARENT
AND EFFECTIVE ACTION

The National Adaptation Plan also res-
ponds to a series of principles that, in a more
general way, govern the actions of the public
administration, among which we highlight,
due to their relevance:
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Institutional cooperation

Adaptation to climate change occurs
on different scales and in different sectors.
Coordination between institutions is there-
fore a strategic factor in defining effective
and synergistic responses.

Sectoral policy coherence

All policies should integrate climate
change adaptation and be oriented toward

2030

contributing to this objective, avoiding con-
tradictions. Coherence between sectoral
policies allows the optimisation of adaptive
responses to climate change.

Transparency

Information on impacts, vulnerabili-
ty and adaptation policies and measures
should be made available to interested in-
dividuals and organisations in a timely and
effective manner.

6. STRATEGIC COMPONENTS FOR ADAPTATION ACTION

This plan will pay specific attention to a
number of strategic dimensions that facili-
tate the definition and development of effec-
tive adaptation initiatives:

6.1. KNOWLEDGE GENERATION

Adaptive responses must be based on an
adequate understanding of the risks posed
by climate change. The PNACC will therefo-
re continue to promote knowledge genera-
tion in this field, including in new economic,
social and ecological areas. It is also neces-
sary to generate new knowledge in the fields
related to the design and evaluation of adap-
tation strategies and measures.

Many of the lines of action defined in
this plan include aspects related to knowle-
dge generation. In general, within the fra-
mework of the PNACC-2:

- Analyses will be carried out to detect
knowledge gaps that need to be ad-
dressed.

- Guidelines will be developed for the
elaboration of assessments of the im-
pacts and main risks of climate change

contents and recommended methodolo-
gies for sectoral assessments).

- Practical tools (projections, scenario view-
ers, guidelines for the use of scenarios,
manuals, etc.) will be developed for the
elaboration of exposure and vulnerability
studies.

- Where appropriate, new types of analysis
will be incorporated, such as the analysis
of worst case scenarios and environmen-
tal and social tipping points.

- Specifically, the contributions generated by
successive IPCC reports will be analysed in
order to facilitate their transfer to the risk
analyses and the design of actions carried
out within the framework of the PNACC.

6.2. INTEGRATION INTO
SECTORAL PLANS, PROGRAMMES
AND REGULATIONS

The incorporation of adaptation into
sectoral policies is crystalised through its
integration into the plans and programmes
drawn up by the public administrations, as
well as in the regulations that regulate acti-
vity in each sectoral area.
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In order to improve the integration of
adaptation into sectoral plans, programmes
and regulations, this Plan will actively iden-
tify strategies, plans and programmes that
could incorporate aspects related to clima-
te change. The strategies and plans that are
scheduled to be developed or updated in the
near future, where it is considered neces-
sary to incorporate or reinforce the adaptive
approach, include the following:

Water
- River Basin Management Plans

- Flood risk management plans

- National Plan for Water Purification,
Drainage, Efficiency, Saving and Reuse

- Drought Management Plans

Biodiversity

- Natura 2000 Network conservation plans
and guidelines

- National conservation strategies and
plans for the conservation and recovery
of endangered species

- National strategies for invasive alien spe-
cies

- Strategic Plan for Natural Heritage and
Biodiversity

Coasts and marine environment
- Marine strategies (new cycles)

- Strategies for the protection of the Span-
ish coastline/Plans for the protection of
the coastal area

Energy
- Storage Strategy

- Long-term strategy for energy rehabilita-
tion in the construction sector in Spain
2020

- National Integrated Energy and Climate
Plan

Agriculture, forestry, desertification
- Spain's Strategic Plan for the Common
Agricultural Policy 2021-2027

2030

- National Action Programme to Combat
Desertification

- Spanish Forestry Strategy

- Spanish Forestry Plan

- National Irrigation Plan

Health
- National Health and Environment Plan

- National Plan of Preventive Actions on
the Effects of Excessive Temperatures on
Health

Territory
- State Strategy for Green Infrastructure

and Ecological Connectivity and Resto-
ration

- Strategy for Safe, Sustainable and Con-
nected Mobility

- Spanish Urban Agenda

Other sectors
- Strategic Framework in SME Policy 2030

Spanish Circular Economy Strategy 2030

National Action Plan for Sustainable Fi-
nances

Sustainable Tourism Strategy for Spain
2030

Spanish Strategy for Science, Technology
and Innovation 2021-2027

Action Plan for the Internationalisation of
the Spanish Economy

Society

- Action Plan for Environmental Education
for Sustainability 2021-2025

- Strategic Plan on Education and Healthy
Lifestyles 2021-2025

- Strategic Plan for Equal Opportunities
2020-2022

- Special Civil Protection Plans

- Strategy to Combat the Demographic
Challenge
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Adaptation to climate change should
also be incorporated into some legislation
currently being prepared, such as the Law
on Industry and Industrial Strategy. Other
existing legislation could require modifica-
tions to strengthen adaptation to climate
change, such as the Coastal Law, the Con-
solidated Text of the Water Law, the Law on
Environmental Assessment and the Law on
Environmental Health.

ENVIRONMENTAL ASSESSMENT AS AN
INSTRUMENT OF INTEGRATION

Environmental assessment is a funda-
mental instrument for integration, with
a preventative nature, of climate change
adaptation in plans, programmes and pro-
jects that may have significant effects on
the environment.

Environmental assessment, regulated
by Law 21/2013, of 9 December, is the pro-
cess through which the significant effects
that plans, programmes and projects may
have on the environment are analysed pri-
or to their adoption, approval or authori-
sation. This law introduces the obligation
to consider climate change during this
process, explicitly including it among the
factors that must be taken into account.

In this sense, both the strategic envi-
ronmental study and the environmental
impact study (which are the documents
that identify, describe and analyse the
possible significant effects on the environ-
ment arising from plans, programmes and
projects) must consider the impacts of cli-
mate change and the need for adaptation

2030

Furthermore, within the framework o
this axis of integration, the application of
regulations, plans and programmes that al-
ready incorporate aspects related to climate
change will be analysed from an adaptation
perspective and barriers and limiting fac-
tors that hinder the adequate sectoral inte-
gration of adaptation will be identified, as
well as success stories and good practices.

in response to them. This includes meas-
ures to enable adaptation in different sec-
tors and socioecological systems, as well as
the interactions between them.

Based on the provisions set out in the
regulation, and within the framework of
the National Adaptation Plan, measures
aimed at facilitating the integration of cli-
mate change adaptation into environmen-
tal assessment procedures, especially by
promotors and the environmental agency,
will be encouraged. To this end, the follow-
ing priority lines have been identified:

a) Improve the consultation tools that
facilitate the integration of climate

change into assessments (scenario
viewers, sectoral and territorial as-
sessments, etc.).

Develop methodological manuals to
facilitate the integration of climate
change into assessments.

Promote capacity building for people
working in the field of environmental
assessment.
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6.3. MOBILISATION OF ACTORS

Adaptation to climate change can only be
conceived as a collective project, involving
a wide range of institutions. In order to en-
able the active and conscious involvement
of different actors, public and private, the
PNACC-2 will continue to promote infor-
mation, dissemination, capacity building,
research and innovation, and social partic-
ipation®.

Dissemination

The risks and impacts derived from cli-
mate change, as well as the responses pro-
posed to avoid or reduce them, must be
translated from scientific, technical and ad-
ministrative language into understandable
and meaningful forms for the general pub-
lic. The media and social communicators
play an essential role in this process, as well
as the field of culture and art.

The PNACC 2021-2030 will contribute to
this dissemination task by contemplating
the elaboration of communicative resources
in different formats (informative guides, ex-
hibitions, audiovisual materials and others),
continuing the work already initiated®.

Capacity building
In order to achieve the objectives of this

National Plan, systematic work is required to
build the personal and collective capacities

63 - In line with the recommendation made by the
UNFCCC to systematically integrate education, trai-
ning, public awareness, participation and access to in-
formation on adaptation actions including the design
and implementation processes of national adaptation
plans. (Point 5,FCCC/SBI/2018/L.3/Add.2)

2030

that will enable Spanish society to make its
best contributions.

In many cases, it will be necessary to
identify the new capacities required, the key
actors involved and their specific capaci-
ty-building needs, as well as the most ap-
propriate educational and formative formats
(which may include study visits to inspiring
projects, professional exchanges, learning
through practical projects, seminars and
workshops, etc.) and the most suitable in-
stitutional framework (formal education
system, non-formal education or informal
education).

In the "Education and Society” area of
work, a series of lines of action are proposed
for this purpose.

Social participation

Adaptive responses will hardly be ade-
quate and effective without the active in-
volvement of those people and communi-
ties affected or capable of responding to the
identified risks. In this sense, adaptation
processes must include appropriate formu-
las that allow for the involvement of socie-
ty in the diagnosis, definition of objectives,
identification or design of measures, their
implementation and evaluation of the process.

In the face of the specific risks arising
from climate change, it is necessary to build
adapted communities that are aware of the

64 - In this field, it is worth highlighting the initia-
tives and resources developed in the framework of the
LIFE SHARA project (Sharing awareness and knowle-
dge for adaptation to climate change), a joint project
of Fundacién Biodiversidad, OECC, AEMET, CENEAM
and the Portuguese Environment Agency: http:/www.
lifeshara.es/
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risks that affect them, have the capacity
to learn, are inclusive, have effective gov-
ernance mechanisms and the capacity to
participate in the construction of adaptive
responses.

The adoption of a participatory ap-
proach to adaptation planning and devel-
opment is supported by the UNFCCC Ad-
aptation Committee, which encourages
Parties to "“make use of stakeholder input,
including from the private sector, civil soci-
ety, local communities, migrants, children
and youth, persons with disabilities and
people in vulnerable situations” (UNFCCC/
SB/2018/L.5). Furthermore, in line with one
of the activities outlined in the Gender Ac-
tion Plan adopted at COP 25, participation
at all levels needs to include women, wom-
en's groups and gender institutions®s.

In order to promote the mobilisation of
social actors, within the framework of the
PNACC:

- The development of self-diagnoses on
risks, impacts and adaptation to climate
change by key actors (business, trade
unions, social organisations and others)
will be supported.

- Sectoral and inter-sectoral discussion
and exchange forums will be promoted.

- Collegiate bodies and working groups
will continue to be promoted.

- Collaboration agreements will be facili-
tated to enable the coordinated work of
public and private organisations.

65 - See UNFCCC/CP/2019/L.3

66 - In line with the recommendations made
by the UNFCCC Adaptation Committee (UNFCCC/
SB/2018/L.5)

2030

Social research

Adequate analysis of social knowledge,
perceptions and behaviours relevant to cli-
mate change adaptation is a key element in
order to adequately target dissemination
and capacity-building efforts, as well as to
better approach the processes of social par-
ticipation. In this sense, social research, both
quantitative and qualitative, is an essential
tool to facilitate social mobilisation for ad-
aptation. For this reason, within the frame-
work of the PNACC, support will be given to
the development of social studies that will
make it possible to recognise, among other
issues:

- The evolution of social perceptions of cli-
mate change risks.

-Knowledge of climate change, impacts
and adaptation, including the level of
misconceptions and misunderstandings.

-The skills and capacities to cope with
change and uncertainty that many tra-
ditional activities have in their cultural
heritage which can benefit innovative
adaptation strategies and actions.

- Attitudes to adaptation and possible so-
cial barriers to action.

6.4. MONITORING AND EVALUATION

The planning and development of the PN-
ACC-2 will have an iterative approach, in or-
der to ensure flexible, robust processes that
avoid maladaptation, allowing for the regu-
lar integration of the best available science®®.

Within this framework, monitoring and
evaluation processes acquire a strategic value
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56 in order to guide monitoring and evaluation - Ex-post case studies will be promoted in
initiatives, as they are essential for: order to analyse and assess the quality of
responses to specific risks, especially in

a) Recognising climate change trends, im- the case of extreme weather or climate
pacts and associated risks. events.

b) Recognising progress in the devel- - The definition of standardised methods
opment of the PNACC, its work pro- for the definition of risks according to
grammes and remaining challenges. their nature, intensity and magnitude,

c) Systematising and applying the knowl- among others, and the calculation of
edge acquired through the assessment losses and damages will be promoted.
of the results of the initiatives developed. - Fluid communication will be maintained,

through seminars, working groups and
With the aim of facilitating the monitor- other means, with the key actors in the
ing and evaluation processes of the PNACC-2: development of the Plan, in order to be
understand their assessments and pro-
- Monitoring reports on the Plan and its posals.
development will be carried out through - Compliance with European and inter-
the Work Programmes, which will be national commitments on information,
made publicly available. monitoring and evaluation will be en-
- Future risks will be identified, with a sys- sured.
tem of indicators that will enable the rec-
ognition of impact trends and the adapta- Chapter 10 of this National Plan defines
tion responses to them in the main areas  and describes the specific instruments envis-
of work (see section 7). aged for the systematisation of information,

- Self-diagnosis processes by key sectors monitoring and evaluation processes.
and reflection processes aimed at a par-
ticipatory evaluation of adaptation pro-
cesses will be encouraged.

7. OBJECTIVES BY AREAS OF WORK

In order to facilitate the integration of uaculture and food
adaptation actions into the different fields - Coasts and marine environment
of public and private management, 18 areas - City, urban planning and building
of work are defined, and the sectoral lines of - Cultural heritage
action defined in the Plan are framed within - Energy
these areas: - Mobility and transport
- Industry and services
- Climate and climate scenarios - Tourism
- Human health - Financial system and insurance activity
- Water and water resources - Disaster risk reduction
- Natural heritage, biodiversity and pro- - Research and innovation
tected areas - Education and society
- Forestry, desertification, hunting and in- - Peace, security and social cohesion

land fisheries
- Agriculture, livestock, fisheries and ag-
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detailed below®”:

7.1. CLIMATE AND CLIMATE
SCENARIOS

Maintain and improve the systemic
observation of the atmosphere, land
and ocean, as well as the monitoring
of the state of the climate and the key
variables of the climate system, includ-
ing the availability and accessibility of
data, both for the general public and
specialised sectors.

Maintain and improve meteorological
observation for the early warning of
adverse weather and climate events, as
well as the warning services and com-
munications to advise on potential as-
sociated impacts.

Make available to all interested parties
the best possible knowledge on future
climate change scenarios and projec-
tions so that society can plan its re-
sponses with the most reliable and up-
to-date information.

Progress in the development of climate
services that will transform basic cli-
mate data and information into spe-
cific climate products and applications
useful to different areas of action.
Train interested persons so that they can
make the best use of the tools and data
available and advance in the implication
of society as a whole in the knowledge
of scenarios and the projection of future
climate change in order to progress to-
wards a more informed society.

- Identify the risks of climate change on
human health and develop the most
effective adaptation measures by inte-
grating climate change into national
health and environment plans.

- Promote preventive action to address
the health risks of excess temperatures.

-Prevent the health risks from vec-
tor-borne and non-vector-borne infec-
tious and parasitic diseases favoured
by climate change.

-Identify the impact of climate change
on air quality and identify synergies
between climate change adaptation
and mitigation measures in this field.

-Prevent the occupational health risks
of climate change.

7.3. WATER RESOURCES

- Assess the ecological, social and eco-
nomic impacts and risks derived from
the effects of climate change on water
resources and associated aquatic eco-
systems.

-Deepen the integration of climate
change into hydrological planning and
integrated water cycle management,
giving special priority to the manage-
ment of extreme events (droughts and
floods).

-Reduce risk by promoting sustainable
adaptation practices, pursuing multi-
ple objectives, on water use and man-
agement, as well as on extreme events.

67 - The objectives have been defined by consider-
ing a number of factors, including: a) the significance
of the specific risks involved (related to aspects such
as the magnitude of the expected impacts or their

imminence), b) the value of possible adaptive respons-
es to reduce the risks, and c) the material and human
resources that could be mobilised to implement meas-
ures effectively.
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- Strengthen the collection of key param-
eters for monitoring the impacts of cli-
mate change on the hydrological cycle,
water use and extreme events.

7.4. NATURAL HERITAGE,
BIODIVERSTY AND
PROTECTED AREAS

Update studies on the expected effects
of climate change on Spain's flora, fauna
and geological heritage, as well as on the
structure and functioning of the terres-
trial and marine ecosystems of which
they form part.

Support policies and measures aimed at
reducing the levels of stress on species
and ecosystems, in order to help them
adapt, maintaining their biodiversity and
resilience in the face of climate change.

-Promote the introduction of climate
change adaptation criteria in the plan-
ning and management of protected areas.
Strengthen the adaptive capacity of
green infrastructure and ecological con-
nectivity, including the conservation and
expansion of ecological corridors, in or-
der to boost the adaptive responses of
species.

-Promote climate change adaptation
measures that harness the potential of
nature-based solutions as a means to
strengthen the resilience of species and
ecosystems.

Prevent and address the risks associated
with the proliferation of invasive species
as a consequence of climate change.

68 - According to FAO, food security exists when all
people, at all times, have physical and economic access
to sufficient, safe, and nutritious food that meets their

2030

7.5. FORESTRY, DESERTIFICATION,
HUNTING AND INLAND FISHERIES

- Deepen knowledge on the impact of cli-
mate change on forest resources, includ-
ing both timber and non-timber prod-
ucts, taking into account the effects on
ecosystem goods and services.

- Integrate climate change adaptation into
forest planning and management to en-
sure the provision of ecosystem goods
and services.

- Integrate climate change adaptation into
the planning and day-to-day manage-
ment of hunting activities and inland
fisheries.

- Prevent desertification and land degra-
dation and promote adaptive restoration
of degraded land.

- Promote action against forest wildfires,
through integrated wildfire prevention
and wildfire-fighting plans, harnessing
the potential of nature-based solutions in
a context of climate change and climate
change adaptation.

7.6. AGRICULTURE, LIVESTOCK, FISH-
ERIES AND AQUACULTURE AND FOOD

- Reduce climate change risks to food se-
curity®e.

-Update or expand knowledge on the
assessment of the risks (hazards, expo-
sure, vulnerability) and impacts of cli-
mate change on the main types of crops,
livestock and fish species, as well as on

dietary needs and food preferences for an active and
healthy life.
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the food sector, including the interrela-
tionship of all elements of the food sys-
tem, and integrate this knowledge into
the plans, regulations and strategies of
these sectors.

Promote the development of adaptation
interventions through Spain's Strategic
Plan for the CAP post-2020 an d other
instruments.

Promote the adaptation of agriculture
and livestock farming to the climate
changes already verified, as well as to
those expected, with special emphasis
on their adjustment to available water
resources through the corresponding
management systems.

Strengthen adaptation to climate
change in the Common Fisheries Policy
(CFP), national management and recov-
ery plans and the aquaculture sector.
Promote healthy diets compatible with
a sustainable and territorially-integrat-
ed food production and the reduction of
food waste.

Promote the sustainability of the food
system and adaptation to climate change
inrural areas, promoting short distribu-
tion channels, the bioeconomy, the cir-
cular economy and proximity agricul-
ture, among other strategies for lower
climate impact and greater resilience.

7.7.COASTS AND MARINE ENVIRONMENT

Develop tools for risk analysis and the
definition of adaptation initiatives on
the coast and at sea.

Develop adaptation initiatives and pro-
mote nature-based solutions for stabilis-
ing and protecting the coastline against
climate risks.

Encourage the consideration of cli-
mate-related coastal risks in territorial,
infrastructure and urban planning in
coastal areas.

2030

-Incorporate climate change adaptation
criteria into the planning and manage-
ment of marine protected areas.

7.8. CITY, URBAN PLANNING
AND BUILDING

- Strengthen the link between the Span-
ish Urban Agenda and the new PNACC
as governance frameworks.

-Integrate climate change adaptation
into territorial and urban planning,
developing democratic governance for
risk management, involving all inter-
ested parties in planning and manage-
ment.

- Integrate climate change adaptation in
the building sector, advancing regula-
tions to improve the energy and water
performance of buildings in line with
projected climate scenarios for the fu-
ture.

-Consider future climate change sce-
narios and projections in the next revi-
sions of the Long-term strategy for en-
ergy rehabilitation in the construction
sector in Spain 2020

7.9. CULTURAL HERITAGE

-Identify the elements of Spanish cul-
tural heritage that are most vulnerable
to climate change and define possible
adaptation strategies.

-Incorporate climate change observa-
tions and projections into cultural her-
itage conservation plans®.

69 - Including the National Cultural Landscape
Plan http:/www.culturaydeporte.gob.es/planes-nacio-
nales/planes-nacionales/paisaje-cultural.html and the
National Cultural Heritage Emergency and Risk Mana-
gement Plan http:/www.culturaydeporte.gob.es/pla-
nes-nacionales/planes-nacionales/emergencias-y-ges-
tion-riesgos.html
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- Collect and transfer vernacular knowl-
edge useful for climate change adapta-
tion.

-Promote a cultural tourism that is cli-
mate change-adapted and low-carbon.
- Encourage international cooperation in
knowledge transfer to protect cultural
and architectural heritage in the face of

climate change.

7.10. ENERGY

Improve knowledge on the impacts
of climate change on the production
potential of renewable energies and
translate the results into energy plan-
ning.

Improve knowledge on the potential
impacts of climate change on the func-
tionality and resilience of energy ge-
neration, transmission, storage and
distribution systems and specify adap-
tation measures to avoid or reduce the
identified risks.

Improve knowledge on the impacts of
climate change on energy demand and
identify measures to avoid or limit spi-
kes in demand, especially those asso-
ciated with heat.

-Identify risks derived from extreme
events in critical energy infrastructu-

res and implement measures to pre-
vent their loss of functionality.

7.11. MOBILITY AND TRANSPORT

Review systems for the observation,
transmission, storage, analysis, mode-
lling and prediction of infrastructure
functionality, taking climate change
into account.

Incorporate climate change adaptation
criteria into the strategic planning of
the transport sector, including the su-

2030

pport and strengthening of climate
change adaptation capacities in public
administrations and other key sectors
and actors.

Incorporate climate change adapta-
tion criteria in the construction of
new transport infrastructures and the
expansion of existing ones (roads, rai-
lways, ports and airports), including
during the operation and conservation
phases.

Review prevention, maintenance and
monitoring protocols for the transport
infrastructure considering the risks
arising from climate change.

Complete the development and inte-
gration of meteorological risk warning
systems for means of transport.

7.12. INDUSTRY AND SERVICES

Integrate adaptation into sectoral le-
gislation and industrialisation and ser-
vice sector plans.

Identify the risks derived from climate
change that affect Spanish industry and
the service sector, both with regard to
their installations, the goods produced
and the possible changes in demand.
-Encourage the adoption of adaptation
measures for the management of cli-
mate change risks.

Stimulate the generation of new pro-
ducts and services aimed at adaptation.

7.13. TOURISM

-Integrate climate change adaptation
into tourism plans, programmes and
strategies, including the Sustainable
Tourism Strategy for Spain 2030.
-Protect tourist destinations and re-
sources and promote the resilience of
tourist infrastructures and facilities.
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Define sustainable tourism models
that consider the environmental load
capacities and climatic conditions of
the destination.Stimulate supply and
demand for the creation of a tourism
that combines a good adjustment to
the new climatic conditions and a low
carbon footprint.

7.14. FINANCIAL SYSTEM AND IN-
SURANCE ACTIVITY

Promote the role of the financial sys-
tem as a catalyst for climate change
adaptation and continue to explore and
promote the specific contributions of
insurance activities to adaptation, with
a special focus on agricultural insuran-
ce, and create incentives for risk pre-
vention.

Promote the generation of knowledge
and capacities on the impacts of clima-
te change on the financial system and
insurance activities, as well as on the
identification of opportunities to con-
tribute to climate change adaptation.
Promote measures that favour adap-
tation to the financial risks associated
with climate change through analysis,
communication and prevention.
Favour collaboration and cooperation
frameworks on climate change adapta-
tion among the different agents invol-
ved in the financial system, with spe-
cial attention to insurance activity, and
strengthen adaptation capacities in the
sector.

7.15. DISASTER RISK REDUCTION
Further the prospective assessment

of disaster risks considering climate
change projections and scenarios.

2030

- Promote the integration of adaptive cri-

teria and measures in the National Civil
Protection System (territorial plans, ba-
sic plans and special state plans).

- Support and strengthen preventive mea-

sures, especially nature-based solutions,
as well as observation, early warning,
communication and education for disas-
ter risk.

-Encourage the consideration of risk

analyses associated with climate change
in the study, analysis and definition of
self-protection measures and promote
self-protection for the different disaster
risks related to climate change.

7.16. RESEARCH AND INNOVATION

- Integrate adaptation into future scien-

ce, technology and innovation strategies
and plans.

- Drive the creation of spaces for exchange,

collaboration and coordination between
research staff and the different actors in-
volved in adaptation.

- Promote the development of methodo-

logies and tools for estimating climate
change risks and informed decision-ma-
king for adaptation.

- Support Spanish participation in the

IPCC and the dissemination and transfer
of the contents of its reports on adapta-
tion.

7.17. EDUCATION AND SOCIETY

- Promote access to information, aware-

ness raising and effective communica-
tion on the impacts and risks of climate
change and the ways to avoid or limit
them.

- Promote capacity building in order to

address the climate change risks in the
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formal education system and, in particu-
lar, in technical and vocational training.
Identify groups and communities that
are particularly vulnerable to climate
change risks and promote their resilien-
ce through social and community capaci-
ty-building processes.

Promote resilient and climate-adapted
lifestyles.

Prevent the destruction of employment
associated with the impacts of climate
change and enhance the employability
and new employment opportunities as-
sociated with adaptation.

Foster training and capacity building for
new jobs and meet new demands asso-
ciated with climate change adaptation.
Facilitate public participation in the
study of climate change and its effects
and in the elaboration of adequate res-
ponses.

7.18. PEACE, SECURITY AND SOCIAL
COHESION

Promote peace and security in the face
of the impacts of climate change at the
national level through the early detection
of potential conflicts for its prevention,
strengthening mechanisms to promote
peace, security and social cohesion in the
face of climate change, and the integra-
tion of the knowledge of climate change
risks into national security.

Integrate climate change adaptation into
the prevention, management and resolu-
tion of international conflicts and crises
and the construction of a peaceful, just
and inclusive global society.

2030

7.19.INTERRELATIONSHIPS BETWEEN
AREAS OF WORK

As Figure 12 shows, the defined areas of
work are clearly interrelated, which is why it
is necessary to strengthen the coordination
between sectoral policies in order to achieve
maximum coherence in the implementation
of climate change adaptation measures.

It is important to note that the defined
areas of work respond to operational needs
and are not watertight compartments in
responding to the identified risks. In fact,
the management of climate change risks
is carried out, in a complementary manner,
through different areas of work and lines
of action (L.A.). By way of example, reduc-
ing the risks associated with flooding is ad-
dressed from various different lines of ac-
tion, of note:

- Improving observation systems aimed at
the early warning of extreme hydrome-
teorological phenomena (L.A. 1.2.).

-Improving Flood Risk Management
Plans, incorporating the climate change
variable (L.A. 3.4).

- Integrating risks and adaptation to cli-
mate change in territorial and urban
planning (L.A. 8.2).

- Creating incentives for risk prevention,
integrating adaptation into insurance
activities (L.A. 14.2)

- Integrated disaster risk assessment con-
sidering climate change projections and
scenarios (L.A. 15.1)

- Strengthening self-protection systems
against climate disasters in at-risk com-
munities (L.A. 15.4)

- Capacity building for at-risk communi-
ties to enable them to actively participate
in collective risk prevention and manage-
ment processes (L.A. 17.4)
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flood risk management provide co-ben- tection.

efits in different areas of work, such as

Climate
and scenarios
LA 12
Observation for

Mobility
and transport
LA 11.3/11.4
Integration into
new and existing
infrastructures

,@ation

and society
LA 174
Adaptation
communities

,/Disaster

risk reduction
LA.154
Reinforcement of
self-protection
systems

-/Disaster

risk reduction

early warning

Water and
water resources
LA 3.4
Flood risk
management

City, urban
planning
and building
L.A. 8.2 Integration
into territorial
planning

/ Financial
system and

insurance
LA 14.2
Integration
into insurance
activity

L.A. 15.1 Prospective
assessment
of disaster

risk

Figure 12.
Lines of action most closely related to flood risk management

A matrix of the interrelationships be-
tween areas of work is presented below.
Although most of them are related in some
way to each other, this table should be un-
derstood as an attempt to represent the
intensity of these relationships from the
perspective of climate change adaptation.

In other words, it is an attempt to reflect
the extent to which adaptation in certain
areas affects adaptation in others. The
matrix is intended to visually capture the
great complexity of climate change adap-
tation due to the multitude of connections
that exist.
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Figure 13.

Matrix of the interrelationships between areas of work on adaptation (prepared by the authors)
(in white, low interactions; in yellow, medium interactions; in orange, high interactions).
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8. TRANSVERSAL ASPECTS

As a complement to the sectoral ac-
tion, various transversal elements are
defined below, which must be consid-
ered when progressing through the
process of identification of the impacts
- risk analysis — identification of the ad-
aptation actions - implementation of the
actions - evaluation of the results.

8.1. TERRITORIAL VULNERABILITY

The actual and potential impacts of
climate change are unevenly distribut-
ed across the territory. These territorial
differences (which may have geographi-
cal, economic, social, demographic roots,
etc.) must be identified in risk studies
and taken into account in the defini-
tion of adaptation measures. Therefore,
whenever geographical variability and
available data allow, risk analyses car-
ried out within the framework of the PN-
ACC will incorporate an analysis from a
spatial perspective in order to identify
areas subject to higher levels of risk (for
example, those particularly exposed to
risk due to their physical features, those
highly dependent on a particularly vul-
nerable economic sector or those with
declining populations).

Climate change takes different forms
in different territorial typologies: moun-
tains have specific risk and impact typol-
ogies, as do, for example, rural areas (see
box on territorial imbalance, depopula-
tion and adaptation to climate change)
and islands. For this reason, the PNACC
should explicitly analyse the specifici-
ties in the risks and the adaptative re-

2030

sponses and the adaptive responses for
these types of territorial units.

8.2. SOCIAL VULNERABILITY

The actual and potential impacts of
climate change also affect different hu-
man groups unequally due to, among
other reasons, their differing vulnera-
bility. These differences in vulnerability
may be related to, for example, socio-de-
mographic variables such as age, gen-
der, education level or income level, pop-
ulation dynamics (growing or declining)
or employment conditions, which limit
the ability to respond to impacts. Identi-
fying vulnerable groups and their loca-
tion enables vulnerability reduction ac-
tions to target these groups and develop
socially just adaptive responses. These
social differences must be identified in
vulnerability studies and considered
when defining adaptation measures.

8.3. CROSS-BORDER EFFECTS

Spain is interconnected, in many
ways, with the rest of the world. Due to
these global connections, the impacts of
climate change that occur outside our
country result in repercussions in our
territory. The global approach to adap-
tation is one of the new features of this
plan. Thus, in order to facilitate the in-
corporation of cross-border effects in
climate change adaptation action, the
PNACC 2021-2030 will promote:

-The identification of the chains of
impacts derived from climate change
that connect our country with spac-
es beyond our borders and raising
awareness among the agents involved.

THE NATIONAL CLIMATE CHANGE ADAPTATION PLAN

INDEX

65



INDEX

66

NATIONAL CLIMATE CHANGE ADAPTATION PLAN

2021 -

-Improving knowledge about the im-
pact in Spain of climate change oc-
curring beyond our borders on as-
pects such as trade, transport and
infrastructures, finance, transit of
people, ecosystems, geopolitics and
security.

-The integration of the trans-border
dimension into the lines of action de-
fined for sectoral objectives, where
necessary.

-The definition of strategies and in-
itiatives that can contribute to re-
ducing Spain's vulnerability, without
negatively affecting European and
global vulnerability, enhancing global
cooperation on adaptation.

In order to analyse the implications
for Spain of the impacts of climate
change abroad, it will be necessary to
take into account various categories of
"flows" through which the impacts can
be transmitted: supply chains for food,
raw materials, industrial components
or services, energy and infrastructure
interconnections, trade routes, invest-
ment and insurance, the spread of dis-
ease vectors, tourism, air pollution,
proliferation of invasive alien species,
transboundary waters or humanitarian
crises and associated migrations and
displacements.

8.4. GENDER
MAINSTREAMING

There is ample evidence of the differ-
ent effects of climate change on women
and men when a gender perspective is
applied, taking into account the multi-
ple forms of discrimination suffered by
women and girls throughout history, the
differences in gender roles, the different
possibilities of access to resources or

2030

the inequalities of power and participa-
tion in decision-making.

On the other hand, the fight against
climate change opens the door to im-
portant processes of change and trans-
formation, which require the consider-
ation of measures to make our societies
more just and inclusive, and which must
necessarily include a gender perspec-
tive. This process of change requires
input from all sectors and all actors,
and women are key agents of change.
Women need to be included at levels of
responsibility and decision-making in
the process of change towards an emis-
sion-neutral and climate-resilient devel-
opment model, through empowerment
and leadership that allows them equal
access to decision-making.

8.5. PREVENTING MALADAPTATION
AND ELIMINATING PERVERSE
INCENTIVES

Maladaptive actions are those that
may lead to increased risk of negative
climate-related effects, increased wvul-
nerability or loss of well-being, now or in
the future. Examples include measures
that increase exposure to climate risks
(for example, promoting economic devel-
opment in high-risk locations), measures
that fuel climate change itself (for exam-
ple, increased greenhouse gas emissions),
measures that increase environmental,
social or economic vulnerability (for ex-
ample, flood risk downstream transfer),
or measures that reduce incentives for
adaptation. It is therefore essential to
develop maladaptation prevention tools
to assess the robustness of adaptation
actions and to identify possible counter-
productive effects.
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Inthisregard, adaptationinitiatives should
respect the "do no harm" principle so that
all actions and policies contribute to the
success of the transition to sustainabili-
ty, and do not harm other environmental
objectives, preventing any adaptation ac-
tivity from being considered environmen-
tally sustainable if the damage it causes to
the environment outweighs the benefits it
brings.

Sometimes, institutional frameworks,
regulations or public actions can incentiv-
ise decisions that increase the risks of cli-
mate change. These "perverse incentives"
can affect the decisions of individuals, pri-
vate organisations and local, regional and
national public administrations”. Their
identification and review can, in many
cases, be of strategic value in achieving an
environment that fosters adaptation by al-
lowing for a more coherent alignment of
incentives.

8.6. COSTS AND BENEFITS
OF ADAPTATION
AND INACTION

Different adaptive responses entail a
range of costs (the cost of planning, prepa-
ration, promotion and implementation of
adaptation measures, including transition
and opportunity costs) and associated ben-
efits (obtained as a result of adoption and
implementation of adaptation measures).

70 - OECD (2014). Boosting resilience through in-
novative risk governance. OEDC Publishing, Paris.

71 - Arecent report by Oxford University concludes
that "green" projects, compatible with the fight against
climate change, create more jobs, generate more short-
term benefits per euro invested and provide greater
long-term savings than traditional fiscal stimulus me-
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Adaptation measures often also entail
a number of supplementary benefits or
co-benefits (such as reduced damage from
current climate variability, or benefits
related to socio-economic development,
quality of life, biodiversity conservation,
human health, etc.)”’. Finally, we cannot
forget the residual costs, in other words,
the costs of climate change that remain
despite the implementation of measures.

In addition to their clear environmental
and social aspects, adaptation measures
also make economic sense. Ambitious
adaptation measures have an important
potential for maintaining and generat-
ing employment, as well as preventing
economic losses and promoting a more
resilient economy. According to the Glob-
al Commission on Adaptation report: the
rate of return on investments in enhanc-
ing resilience is very high, with cost-ben-
efit ratios ranging from 1:to 1:10, and in
some cases even higher. This means that
every euro invested in adaptation could
result in net economic profits of between
and 10 euros.

Furthermore, when integrating the costs
and benefits for adaptation decision-mak-
ing, it is important to take into account the
costs of inaction, in other words, the costs
that would occur if no planned adaptation
action were adopted. These costs will de-
pend on future emissions trajectories, and

asures. This report is very clear: investments in clean
technologies come with significant economic multi-
pliers, ie. for every euro invested the benefits will be
multiplied by or 3. This means that when we go into
debt to finance these activities, we obtain an increase
in GDP that exceeds the increase in debt.
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different climate change scenarios will
sometimes need to be considered.

8.7. ORIENTATION TOWARDS ACTION

The ultimate goal of this National Plan
is to ensure that effective measures to limit
the risks arising from climate change and
to increase the level of resilience to climate
change are implemented and applied. In this
sense, it is a plan aimed at achieving tangi-
ble actions with defined effects to limit or
avoid risks, within a governance framework

9. FINANCING

The financial resources needed to achieve
the transformation of global development
patterns and more climate-resilient econ-
omies require the mobilisation of USD 90
trillion by 2030 (USD 6.trillion per year) in
global infrastructure, more than the current
total stock’. Achieving the proposed climate
change adaptation goals requires the align-
ment of all financial resources, both public
and private. In fact, the Paris Agreement
recognises, as one of its key objectives, the
need to guarantee the coherence of financial
flows with low-emission and climate-resil-
ient development.

In Europe, the Multiannual Financial
Framework (MFF) 2021-and Next Genera-
tion EU exceptional funds (new temporary?”
instrument for recovery measures) will help

72 - OECD data (taken from the report: Investing in
Climate, Investing in Growth).

73 - Applicable for the period 2021-2024

74 - European Union Sustainable Finance Action
Plan
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that ensures maximum coherence between
actions.

The promoted actions will comprise both
structural and physical measures, which
will seek to foster ecosystem-based actions,
leveraging their environmental, economic
and social co-benefits, as well as social and
institutional measures. These different cat-
egories of possible actions should be seen
as complementary and their simultaneous
development should generally be favoured.

to combat the effects of the COVID-crisis
and to develop the European ecological tran-
sition policies contained in the Green Deal,
including the new and more ambitious Eu-
ropean Adaptation Strategy. 30% of the total
MFF and Next Generation EU expenditure
will be allocated to climate-related projects.

Sustainable finance is also emerging as
a new paradigm in the finance and invest-
ment sector and is starting to be reflected
for Europe as a whole through the European
Commission's Sustainable Finance Strate-
gy” and reinforced in the national regulato-
ry contexts of our neighbouring countries.

In this context, the Draft Climate Change
and Energy Transition Law establishes the
framework for reorienting public budgets in
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line with the Multiannual Financial Frame-
work, green procurement and sustainable
investments, regulating mandatory learn-
ing and transparency tools that help to rec-
ognise and assess risks and opportunities
and improve investment decisions at both
public and private levels.

With all this, and within the specific
framework of this second National Adapta-
tion Plan, priorities, lines of work and pos-
sible financing instruments are identified,
and it will be through the work programmes
that the exercise of identifying more specif-
ic budgets for the actions envisaged within
the lines will be carried out.

It should be remembered here that the
varied nature of climate change adaptation
actions and the multiplicity of the public
management areas and administrative units
concerned mean that the sources of funding
for the lines of action contained in this plan
must also be diverse.

By way of example, some innovative fi-
nancial mechanisms, such as the public
procurement of innovation, can contribute
to the promotion of business innovation by
facilitating the creation of value chains that
contribute to climate change adaptation ob-
jectives.

Some examples of instruments that aim
to strengthen adaptation financing and that
also promote the leveraging of additional
funds, both public and private, are briefly
outlined in the following paragraphs.

Finally, the general monitoring of public
expenditure on adaptation and its evolution
over time is considered relevant.

2030

9.1. EUROPEAN INSTRUMENTS
FOR FINANCING ADAPTATION
MEASURES

Among the European funds and instru-
ments associated with the MFF 2021-that
include climate change adaptation actions
in their scope, the following stand out:

EUROPEAN SOCIAL
FUND PLUS (ESF+):

For the new implementation period
2021- 2027, the European Social Fund Plus
includes climate change as a transversal
element. Specifically, this programming pe-
riod includes a specific objective whereby
ESF+ will contribute to building "a greener,
low-carbon Europe through the improve-
ment of education and training systems
necessary for the adaptation of skills and
qualifications, the upskilling of all, including
the labour force, the creation of new jobs in
sectors related to the environment, climate
and energy, and the bioeconomy".

MITERD will collaborate with the Minis-
try of Labour and Social Economy in defin-
ing the treatment of climate change adap-
tation in the strategic documents that will
guide the use of this Fund in Spain for the
period 2021-2027. The aim is for the ESF+
to play a relevant role in the financing of a
set of measures contained in this Plan, es-
pecially those related to training and capac-
ity building for technical and professional
performance with adaptive criteria, includ-
ing the possibility of specific financing pro-
grammes such as Empleaverde.
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EUROPEAN REGIONAL DEVELOP-
MENT FUND (ERDF)

The ERDF is the structural fund with the
largest budget and, for the new program-
ming period, the European Parliament (EP)
has demanded that it should be especially
dedicated to smart growth and the green
economy. The resolution adopted by the EP
states that at least 30% should be invested
in combating climate change and moving
towards a circular economy. In addition, at
least 10% of ERDF resources at national level
should be devoted to sustainable urban de-
velopment. Paragraph (iv) of specific objec-
tive of these Funds is aimed at promoting
climate change adaptation, risk prevention and
disaster resilience.

In addition, in the proposal for ERDF
Regulation for the period 2021-2027, it is
established that at least 30% of ERDF re-
sources in Spain must be invested in Policy
Objective 2: Greener Europe, which includes
Specific Objective IV, aimed at promoting
climate change adaptation, risk prevention
and disaster resilience.

It is important to note that adaptation
to climate change, which was outside the
ERDF thematic concentration in the period
2014-2020, is now included in the themat-
ic concentration for the period 2021-2027,
which represents an opportunity to access
these Funds.

In addition, at least 6% of ERDF resourc-
es will have to be dedicated to sustainable
urban development, and part of these ac-
tions are climate-related. Similarly, part of
the funds from the Recovery and Resilience
Mechanism could be dedicated to climate
change adaptation actions.

2030

EUROPEAN AGRICULTURAL GUARAN-
TEE FUND GUARANTEE FUND (EAGF)
AND EUROPEAN AGRICULTURAL FUND
FOR RURAL DEVELOPMENT (EAFRD)

EAGF and EAFRD are the funds that fi-
nance the Common Agricultural Policy
(CAP) through direct payments to farmers
(pillar I in the current period 2013-2020)
and support for rural development (pillar II),
respectively. In the next programming peri-
od 2021-2027, currently under negotiation,
a simplification of the CAP architecture is
foreseen so that each Member State will
have to submit a Strategic Plan in which it
can plan pillar I and II tools together, rath-
er than independently as done in the past.
This will improve coherence in achieving
the environmental and climate objectives of
the CAP itself. Member States will have to
allocate at least 40% of the overall financial
envelope of the post-2020 °CAP to environ-
mental and climate change objectives. Fur-
thermore, the introduction of 'eco-schemes'
in pillar I offers Member States the oppor-
tunity to incentivise additional practices
that promote greater adaptation to climate
change.

EUROPEAN MARITIME AND FISHE-
RIES FUND (EMFF)

The European Maritime and Fisheries
Fund is one of the five European Structural
and Investment Funds. Based on the priori-
ties defined in the fund, it can contribute to
climate change adaptation through diver-
sification of traditional fisheries, reducing
the impact of fishing on vulnerable marine
ecosystems, or supporting aquaculture to
diversify its production and protect itself
against climate-induced risks. Maritime
spatial planning and integrated coastal zone
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management, as well as maritime bound-
aries strategies, are broader planning
initiatives that can help improve the cli-
mate resilience of these communities. At
the regional and local level, the EMFF can
support community-led development in
fishing villages, which can involve local
approaches to adaptation. A specific pro-
gramme, Pleamar, will be sought in order
to target and incentivise the funding of
these measures.

LIFE Programme’: The LIFE environ-
mental support, nature conservation and
climate action funding instrument financ-
es climate change mitigation, adaptation,
governance and information projects. Pri-
vate entities, public administrations and
non-governmental organisations can ap-
ply for LIFE funding.

The climate action sub-programme has
become a useful tool for the development
of innovative adaptation projects in Spain.
In 2017, Spanish projects focusing on adap-
tation to climate change were approved. In
2018, a further 5.

MITERD will continue to stimulate the
submission of projects to LIFE calls for
proposals through the LIFE Coordination
Office.

MITERD will promote the creation of
meeting spaces between LIFE projects on

75 - https:/ec.europa.eu/easme/en/life

76 - MITERD, through the Fundacién Biodiversi-
dad, organised a first meeting for LIFE projects wor-
king in the field of adaptation to exchange experiences
in 2010.
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adaptation, aimed at exchanging experienc-
es and seeking synergies’.

Horizon Europe: Successor to H2020,
the European Union research and innova-
tion programme. The basic objectives of this
programme are to:

a) Create excellent science which will
strengthen the EU's position in the pan-
orama of international science

b) Develop technologies and applications in
order to improve European competitive-
ness

c) Research the major issues affecting Eu-
ropean citizens

For the new period 2021-2027, Hori-
zon Europe includes, within Pillar II Global
Challenges and European Industrial Com-
petitiveness, a cluster dedicated to "Climate,
Energy and Mobility". In addition, Horizon
Europe also incorporates several "missions",
one of which is specifically dedicated to cli-
mate change adaptation and social transfor-
mation. European Commission documents
on Horizon Europe state that the fight
against climate change has been allocat-
ed a budget target of 35% of the total pro-
gramme budget out of an agreed total of
EUR 75.billion for 2021-2027.

For its part, the European Investment
Bank (EIB) finances climate action pro-
jects, not only in the area of mitigation but
also adaptation. The EIB invests, provides
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technical and financial advice and contrib-
utes, together with other sources, to the
financing of projects on renewable ener-
gies, rational use of energy, technological
efficiency, sustainable transport, efficient
water supply and management, forestry for
soil protection and enhancement of carbon
sinks, etc. Support for projects is mainly
provided through loans.

9.2. NATIONAL INSTRUMENTS
FOR FINANCING MEASURES

Sectoral budgets

A significant part of the sectoral effort to
be made in terms of adaptation involves ad-
justing or rethinking existing lines of action
so that they incorporate climate change. In
this sense, a significant part of this effort,
in terms of public spending, will have to be
made through the budgets of the depart-
ment involved. On many occasions, the in-
troduction of new adaptive criteria will not
necessarily entail a substantial increase in
spending, although it will entail a reorgan-
isation of its distribution.

PIMA Adapta

The Plan to Support the Environment for
Adapting to Climate Change (PIMA Adapta,
in Spanish)”, is a tool that has been in opera-
tion since 2015 in order to support the fulfil-
ment of the objectives of the PNACC. PIMA
Adapta administers economic resources
from the auctioning of emission allowances,

77 - PIMA Adapta has been operational since 2015,
providing financial resources for adaptation projects
in biodiversity, water, coasts, adaptive restoration and
agricultural soil management.
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carried out within the framework of the Eu-
ropean Emissions Trading System, channel-
ling them towards adaptation projects.

PIMA Adapta will continue to operate as
a financial instrument of the PNACC-2, ded-
icated to generating knowledge and sup-
porting projects on the ground that involve
physical transformations, in particular, na-
ture-based solutions aimed at balancing so-
cial, economic and cultural needs and main-
taining healthy, productive and resilient
ecological systems, including:

- Ecological restoration measures that in-
crease the resilience of socioecological
systems to climate change.

- Measures aimed at the restoration of the
hydrological cycle and the recovery of
river connectivity, including the removal
of artificial barriers and the restoration
of flood zones and wetlands.

- Restoration of critical coastal ecosys-
tems for the protection of the coastline.

- Renaturalisation measures in urban ar-
eas, including the restoration of hydro-
logical functions (improvement of water
filtration and retention through the in-
crease of permeable surfaces, creation of
green roofs, etc.).

PIMA Adapta funds may be allocated to
units within the Central Government or dis-
tributed to Autonomous Communities for
project management purposes.
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Monitoring of adaptation expenditure

In order to monitor public expenditure
on adaptation and its trends over time, the
Central Government Budgets should identi-
fy the budget items that contribute to ad-
aptation.

To make it easier for the different de-
partments of the Central Administration
to properly identify the aforementioned
budget items, MITERD, in collaboration
with the Ministry of Finance, will prepare a
guiding document that includes criteria and
examples for the evaluation and quantifica-
tion of expenditure on adaptation, taking
into account the provisions set out in the
Draft Climate Change and Energy Transi-
tion Bill.

9.3. MOBILISING PRIVATE FINANCE

There is vast potential in the private sec-
tor for contributions to the investment of
resources in adaptation, both through the
internalisation of adaptation measures by
the companies themselves and by provid-
ing resources to third parties through the
financial system.

A growing number of companies and fi-
nancial entities are already integrating the
climate change variable into the design, fi
nancing and implementation of their actions.

2030

However, in order to achieve greater private
sector participation and, therefore, a great-
er mobilisation of private financial flows, it
is important to have mechanisms and in-
struments that incentivise such participa-
tion. These could include the development of
guides and methodologies to guide the de-
sign of actions in each area of work (or sec-
toral area); the integration of adaptation to
climate change into lines of public funding
that involve the leverage of private financing;
the creation of incentives for adaptation in
companies; etc. Special consideration must
be given to small and medium-sized enter-
prises, given their relevance in the Spanish
productive fabric as a whole and their poten-
tial contribution to adaptation.

With regard to the mobilisation of private
financial flows, it is important to identify ar-
eas that can make a significant contribution
to investment in adaptation. This is the case
of complementary social welfare systems,
which, due to their approach (long-term)
and investment criteria (frequent adoption
of ESG criteria), can play an important role
in the financing of adaptation projects.

In addition, further integration of adap-
tation in the financial sector will be promot-
ed through area of work "Financial system
and insurance activity".

10. INFORMACION, SEGUIMIENTO Y EVALUACION

Transparency and access to information
in climate action are fundamental for the
greater implication of society as a whole in
climate change adaptation. Likewise, the de-
velopment of a good monitoring and evalu-
ation system will favour accountability and
continuous improvement in the adaptation

decision-making process. The Spanish Cli-
mate Change Office of the MITERD, as co-
ordinator of the PNACC 2021-2030, will be
responsible for organising the information,
monitoring and evaluation actions detailed
below.
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10.1 INFORMATION AND MONITOR-
ING

Adaptation to climate change concerns
the whole of Spanish society, not just its
public administrations: social and educa-
tional organisations, businesses and com-
munities must participate in adaptive re-
sponses. This is why these responses will
be more appropriate if they have:

- Agile, versatile and permanently updat-
ed means of access to information

- Analyses of progress and challenges in
adaptation in the various ecological, so-
cial and economic domains

- Indicators for monitoring trends in im-
pacts and adaptation

-Regular information updates that pro-
vide easy access to the latest new de-
velopments in adaptation, as well as to
comply with international reporting
and monitoring obligations.

As a result, the PNACC-will facilitate
adaptation information and the monitor-
ing of impacts and achievements through a
number of complementary tools:

Climate risk and adaptation reports

The large number of impact, risk and
adaptation evaluation reports produced
within the framework of the PNACC, as
well as their breadth, makes it advisable
to periodically prepare a global report on
climate change risk, which synthesises and
provides an up-to-date panorama of the
knowledge generated.

2030

Furthermore, given the importance of
the idea of risk in the field of adaptation and
in this plan, it is necessary to deepen not
only in our knowledge, but also in its classi-
fication and prioritisation. To this end, it will
be necessary to apply methodological tools
that enable the arrival at shared visions on
aspects such as their urgency, magnitude,
immediacy or synergies with other risks.

The Ministry for the Ecological Tran-
sition and the Demographic Challenge, in
collaboration with other ministerial depart-
ments and the autonomous communities,
will draw up and publish, at least every five
years, a synthesis report on the evolution
of the main climate change risks and their
impacts, and on the policies and measures
aimed at increasing resilience and reducing
vulnerability to climate change in Spain.

Sectoral progress reports

Progress reports are analyses of the sta-
tus of one or more of the PNACC specific
areas or sub-areas of work. These reports
may be prepared at the request of the Gov-
ernment or the Parliament.

The preparation of these progress re-
ports will be the responsibility of MITERD.
For this purpose, MITERD may invite or-
ganisations considered relevant to submit
reports expressing their analysis and con-
tributions on the matter.

To facilitate the preparation of the re-
ports by these organisations, MITERD will
develop methodological guidelines to facili-
tate the presentation of information on the
way in which they are addressing current
and future climate change risks and im-
pacts, as well as the policies and measures
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they are implementing to reduce or avoid
them.

PNACC Monitoring Reports

Monitoring Reports are freely acces-
sible informative summaries that gath-
er information on the actions developed
within the framework of the PNACC in
a defined period of time, as well as the
conclusions, challenges and future per-
spectives. These reports will consider the
compliance indicators associated with
the lines of action contemplated in the
plan and the measures envisaged in the
Work Programmes.

The First National Adaptation Plan
produced four monitoring reports (in
2008, 2011, 2014 and 2018)%, which
demonstrated the usefulness of this in-
strument as an element of information
gathering and accountability.

It is proposed that two monitoring re-
ports will be produced during the validity
period of the new PNACC, with indicative
publication dates of 2024 and 2029.

The PNACC Monitoring Reports will
be drawn up by the MITERD, which will
consult the different administrations in-
volved in its development.

Climate change and adaptation
indicators

As part of the means for information,
monitoring and evaluation, the PNACC
2021-2030 defines a collection of indica-

78 - https:/www.miteco.gob.es/es/cambio-clima-
tico/temas/impactos-vulnerabilidad-y-adaptacion/
plan-nacional-adaptacion-cambio-climatico/default.
aspx
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tors, which are included in annex 2. This
provisional collection should be seen as
a first step in the creation of a library of
indicators, which will need to be refined
and improved as knowledge improves.

Indicators are a tool that provide a
dynamic view of the effects of climate
change impacts and progress made in ad-
aptation, facilitating the continuous im-
provement of policies and measures based
on the analysis of advances achieved and
the identification of the challenges that
remain. The system of impact and adap-
tation indicators will also contribute to
communicating the relevance of climate
change adaptation.

However, it must be taken into account
that adaptation measures are rarely the
only factor influencing the behaviour of
the indicators. Nevertheless, even though
changes in parameters are often due to
a combination of causes, their evolution
over time will provide information on fi-
nal trends. This, in turn, makes it possible
to recognise the extent to which adapta-
tion efforts succeed in counteracting the
pressures arising from climate change
and other associated physical, economic
and social trends.

Annex includes an initial list of the in-
dicators to be documented, as well as a
fact sheet briefly describing each of them.
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In 2021, an in-depth review of this initial
list will be carried out in order to complete
and, if necessary, adjust the indicators cur-
rently provided. To this end, a number of
aspects will be assessed, such as the avail-
ability of data supporting indicators both in
the present and in the future, their repre-
sentativeness for reporting on key aspects
and their continuity over time, as well as
their value in meeting the reporting com-
mitments that may derive from the future
European Climate Law, the future Europe-
an Adaptation Strategy and the new Imple-
menting Regulation detailing the reporting
obligations under the European Energy and
Climate Governance Framework.

The proposed indicators should take into
account, as far as possible, the cross-cutting
aspects defined in this plan. In particular,
the territorial perspective, the social vulner-
ability perspective, the gender approach and
the orientation towards action should be in-
tegrated where relevant.

From 2021 onwards, and on a biennial
basis, the series of data for the defined set of
indicators will be updated and made public.

Platform on Climate Change Adaptation
in Spain, AdapteCCa

The exchange platform on impacts and
adaptation —AdapteCCa—7"° was created in
2013 within the framework of the PNACC
and has become a valuable instrument for
accessing information on impacts, vulner-
ability and adaptation to climate change in
Spain. In order to strengthen its role as a

79 - www.adaptecca.es
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means of access to knowledge and ensure
its full functionality, the efforts already un-
derway will continue:

-The systematic incorporation of new
content, in order to keep it up to date,
shortening as far as possible the time be-
tween the generation of documents and
their availability through the Platform.

- The improvement of its functionalities
(search and visualisation tools, function-
alities for working groups, etc.).

- The monitoring of its use and evaluation
of its operation, through web analysis
tools and periodic visitor surveys.

International reporting
obligations on adaptation

The Spanish Climate Change Office of
the MITERD will be responsible for com-
plying with the reporting obligations estab-
lished within the UNFCCC framework, the
Regulation on the Governance of the Ener-
gy Union and Climate Action, as well as for
updating the information included for Spain
in the country profile of the European Cli-
mate Adapt Platform. The following is a brief
summary of the aforementioned reporting
obligations:

National Communications to the UN-
FCCC: Parties included in annex I of the
UNFCCC are required to make National
Communications every four years (De-
cision 2/CP.17). Chapter of the National
Communication is devoted to '"vulner-
ability assessment, climate change im-
pacts and adaptation measures".
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Adaptation Communications: The Paris
Agreement states in Article 710: "Each
Party should submit and update peri-
odically an adaptation communication,
which may include information on its
priorities, implementation and support
needs, plans and actions, without creat-
ing any additional burden for developing
country Parties! The Paris Agreement
provides flexibility for Parties to choose
the vehicles used for reporting on adap-
tation.

Communication of integrated informa-
tion on national adaptation actions: The
Regulation on the Governance of the En-
ergy Union and Climate Action® sets out
in Article the obligation to produce 'Inte-
grated National Energy and Climate Pro-
gress Reports! elements of which shall
include 'information on adaptation' Arti-
cle 19(1) states that "by March 2021, and
every two years thereafter, Member States
shall report to the Commission information
on their national climate change adapta-
tion planning and strategies, outlining their
implemented actions and planned actions
to facilitate adaptation to climate change,
including the information specified in Part

2030

of Annexe VIII, and in accordance with the
reporting requirements agreed under the
UNFCCC and the Paris Agreement'".

Adaptation communications shall assess
a broad set of climate-related hazards, as
shown in Table 2. For these hazards, as-
sessments shall be provided in relation to:

Observed impacts related to the key

hazards, including changes in their fre-
quency or magnitude.

II. The key risks, probabilities of occur-
rence and levels of exposure to them.
III. The degree of vulnerability, including

adaptive capacity.
IV. The risk of potential
in the future.

impacts expected

Where relevant, the secondary effects of

these hazards, as well as

the cascading ef-

fects and effects that may occur simultane-
ously, should also be considered.

Chronic :

Acute

 Temperaturerelated | Wind-related . |.... Waterrelated | . Solid mass-related

i Changing tempera- Changing precipitation

i ture (air, freshwater, | Changing wind patterns patterns and types (rain, hail, | Coastal erosion

i marine water) snow/ice)

: Heat stress Ocean acidification Soil de.gradation (including

desertification)

Temperature Saline intrusion Soil erosion

i variability

: Sea level rise
............................................................................................. Water shortage

i Heat wave Cyclone Drought Avalanche

Cold wave Storm (including blizzards, Heavy precipitation (rain, Landslide

: dust and sandstorms) hail, snow/ice)

L Wildfire Tornado Flood (coastal, fluvial, Subsidence

: pluvial)

Snow and ice load

80 - Regulation UE 2018/1999

Table 2: Classification of climate-related hazards. Based on the

draft annexe on communications on national adaptation action

(European Commission, 2020)
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Country Profiles on the European
climate adaptation platform Climate
Adapt:® "Country profiles" on adaptation
include information on policy and legal
framework, priority sectors, key actions
developed, main legal references or moni-
toring system. Information on impact and
vulnerability assessments carried out and
research projects in the field are also pre-
sented. Finally, key aspects for involving
society in adaptation are described: gov-
ernance systems, education actions, train-
ing and public awareness, etc.

2030

The information presented in the 'coun-
try profile' on adaptation is based on the
information provided in the regular com-
munications to the European Commission
but it can be updated whenever relevant
changes occur.

Table 3 shows the reporting timetable
defined as a result of international obliga-
tions and those resulting from compliance
with the PNACC, for the period 2021-2025.

O O O T T
PNACC monitoring reports °
Vulnerability and adaptation indicators ° ° °
Climate risk report °
National Communication (UNFCCC) °
Integrated communication on adaptation (EU) ° ° °

Table 3: Planned dates for the publication of different
information and monitoring documents (period 2021-2025)

10.2. EVALUATION OF THE PNACC-2

The PNACC 2021-2030 will be subject
to an in-depth evaluation in 2029 in order
to recognise the progress made, remaining
challenges and lessons learned to date.

The evaluation will include an analysis of
the plan's relevance, effectiveness, efficien-
cy, coherence and added value. The evalua-
tion will use a variety of sources, including

factual information (for example, levels of
realization of realization of the lines of ac-
tion set out in the plan), but also the assess-
ments of individuals and organisations ac-
tive or interested in the field of adaptation.

The results of this evaluation will be
presented in a public report, which should
contain useful conclusions and recommen-
dations for a new planning exercise.

1. COORDINACION Y GESTION DEL PLAN

Adaptation to climate change calls for
coordinated and coherent action by Spanish
society as a whole. To this end, a system of

81 - https:/climate-adapt.eea.europa.eu/

governance that favours the participation
of all the actors involved, as well as detailed
and action-oriented planning is required.
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11.1. PLANNING
AND PROGRAMMING

The PNACC 2021-2030 will be developed
through two main programming instru-
ments: work programmes and sectoral
plans.

Work Programmes

The PNACC 2021-2030 will be developed
through two Work Programmes, which will
follow on from the three that have been
implemented to date®: the First PNACC-2
Work Programme will specify the actions
to be developed in the period 2021-2025 and
the Second Programme will cover the peri-
od 2026-2030.

NATIONAL ADAPTATION PLAN 2021-2030

2030

PNACC-2 Work Programmes will:

- Detail the planned measures, within a
specific timeframe, for the development
of the lines of action defined in the PN-
ACC.

- Identify, priority
measures, taking into account the level
of risk associated with the different im-
pacts of climate change, based on the
best available science, as well as the po-
tential benefits of the proposed adapta-
tion measures.

-Identify the organisations responsible
for the development of the measures and
collaborating organisations.

-Include compliance indicators with the
defined measures in order to facilitate
monitoring and evaluation.

where appropriate,

INDEX

79

Sectoral Line Compliance
objective of action indicators

Provide access to | L.A.1.3. Updated and ac- * Regionalised pro- | AEMET PNACC-Scenarios data are accessi-

the best available | Regionalised cessible online :jections  based ble through a repository that allows

knowledge on fu- | climate change | projections : on the new ARG - downloading, taking into account

ture climate chan- | projections for : IPCC models good practices for the publication of

ge scenarios and | Spain : scientific data.

PI‘O]ecthDS for .all Operational and Operability and | OECC The scenario viewer is operational

interested parties .. ¢ .

s0 that society can up-to-date sce- :improvement of | AEMET and accessible and has been updated

lan its responses nario viewer - scenario viewer | CSIC® to reflect ARG data and its functiona-
p PO : functionalities FB (Biodiversity | lities have been improved to respond
based on reliable : . .
: Foundation, in | to user demands
and up-to-date in- )
. : Spanish)

formation. :
: Working ~ Group | OECC The PNACC-Scenarios  Working
: on PNACC Scena- | AEMET Group is maintained as the gover-
:rios to facilitate | CSIC nance structure for updating regio-
: coordination and | FB nalised climate change projections
: continuous impro- and disseminating the data, and
: vement meets at least three times a year

Table 4: The PNACC 2021-2030 defines the objectives (see chapter 7) and sectoral lines of action (see annexe 1),
while the work programmes will identify the key measures and the units responsible for their development. The
example shows the chain of objectives, lines of action and measures to make climate scenarios and projections
available to interested persons.

82 - First work programme (WP1): 2006-2008; Se-
cond programme (WP2): 2009-2013; Third programme

(WP3): 2014-2020

83 - The CSIC (Superior Council for Scientific Re-
search, in Spanish) will coordinate with other Public

Research Organisations with competences in the field.
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The Work Programmes will be perma-
nently monitored in order to generate the
necessary adjustments for their continuous
improvement.

The Work Programmes will be adopted
by Ministerial Order of the Ministry for the
Ecological Transition and the Demograph-
ic Challenge or, where appropriate, the in-
strument that is finally indicated in the Cli-
mate Change and Energy Transition Law.
The First PNACC-2 Work Programme will
be prepared under the coordination of the
MITERD and approved before 31 December
2020.

Sectoral and Territorial
Adaptation Plans

These plans are instruments for detailed
adaptation planning in specific areas of
work or territories. The plans:

-Include a diagnosis of the main risks
posed in the sectoral or territorial area in
question

- Define objectives to be met in order to re-
spond to the described risks

- Detail a set of measures to meet the de-
fined objectives

-Identify the organisations responsible
for the development of the measures and
collaborating organisations

The Sectoral Adaptation Plans to be de-
veloped in each of the two planned pro-
gramming periods for this PNACC (2021-
2025 and 2026-2030) will be driven and
elaborated by the competent Ministerial
Departments in each case®.

84 - As indicated in Article 15.7 of the Draft Climate
Change and Energy Transition Law.

2030

11.2. COORDINATION, ADVISORY AND
PARTICIPATORY FORUMS

The coordination, advisory and partici-
pation forums envisaged in the plan are an
essential element of its governance system,
with the following essential objectives:

- Reinforce inter-institutional coordina-
tion, both in its intersectoral dimension
(between different thematic depart-
ments) and territorial dimension (with
special attention to the connection be-
tween the Central Administration - au-
tonomous communities - local adminis-
trations).

- Facilitate participation and collaboration
with social actors.

- Facilitate technical and scientific advice
and exchange.

The forums will therefore make a deci-
sive contribution to achieving the ultimate
goal of the plan:

Promote coordinated and coherent action
to address the effects of climate change in
Spain in order to avoid or reduce present and
future damage from climate change and to
build a more resilient economy and society.

Orientation towards action, established
as one of the hallmarks of the plan, will re-
quire the alignment of the actions of all ac-
tors that contribute directly or indirectly to
the objectives, awarding a strategic role to
coordination, advice and participation fo-
rums.

In order to facilitate the coordination,
advice and participation in adaptation, the
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PNACC provides for a number of specific
permanent forums?®:

Impacts and Adaptation
Working Group (GTIA)

The GTIA is the technical exchange fo-
rum that brings together departments of
the Central Administration and the auton-
omous communities with the general objec-
tive of coordinating and integrating the dif-
ferent strategies and plans for adaptation to
climate change that are developed in Spain
at national and autonomous community
level®®,

The basic functions of the GTIA include:

- Sharing, on a regular basis, information
on international policies and European
policies on adaptation.

- Facilitating the exchange of information
on initiatives and experiences developed
by the different administrations in the
field of adaptation to climate change
within the scope of their competences.

- Facilitating the technical analysis of pub-
lic adaptation policies.

- Generating and collecting ideas and sug-
gestions for the improvement of public
policies and measures on adaptation.

In order to ensure that the GTIA contin-
ues to play a strategic role in the technical
coordination of public action on adapta-
tion, the following actions will be developed
within the framework of the First Work Pro-
gramme of this plan:

85 - These means are in addition to and comple-
mentary to the workspaces aimed at coordinating pu-
blic policies on climate change (Climate Change Policy
Coordination Commission, CCPCC in Spanish) and so-
cial participation and advice (National Climate Council

2030

-Review the composition of the GTIA
with

-the aim of ensuring the participation of
all Ministries and areas of public man-
agement identified in the PNACC 2021-
2030.

- Ensure, whenever possible, non-presen-
tial participation modalities to facilitate
greater participation in meetings.

-Improve the transparency of the body
by providing information on its compo-
nents and its work.

Thematic working groups may be or-
ganised within the GTIA in order to exam-
ine in depth, on a monographic basis, is-
sues considered to be of special interest or
relevance.

The Spanish Climate Change Office
(OECC), in its capacity as coordinator of
the PNACC, will be responsible for the
technical secretariat of the GTIA.

Impacts, Risks and Adaptation
Committee (CIRA)

The newly created Impacts, Risks and
Adaptation Committee will bring together
people from academia, non-governmental
organisations, public management and
business, especially SMEs, to provide ideas
and recommendations for an expert judge-
ment on adaptation in Spain.

This forum will be considered as a work-
ing group of the Committee of Experts on
Climate Change and the Energy Transition,

and Citizens' Climate Change Assembly).

86 - Its creation was agreed in 2007 by the Climate
Change Policy Coordination Commission.
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foreseen in the Draft Climate Change and
Energy Transition Bill. In this sense, the
group will contribute to the advisory, con-
trol and supervisory functions assigned to
the aforementioned body in the Law.

The Impacts, Risks and Adaptation
Committee will carry out its activity with
full autonomy with respect to the Central
Administration and its composition will be
equal in women and men.

The composition, organisation and
functioning of this group will be specified
in the framework of the first PNACC work
programme.

PNACC Seminars

PNACC technical seminars are meeting
spaces aimed at:

- Providing information to a set of key
actors on the results of climate change
vulnerability and impact assessment
projects in a specific sector or thematic
area.

- Facilitating the exchange of ideas and
experiences on climate change adapta-
tion.

- Encouraging reflection and debate on
the most appropriate adaptation strat-
egies.

- Collecting contributions of interest for
the development of activities within the
framework of the PNACC.

87 - Created by Ministerial Order AAA/2272/2013
of 27 November. For more information: https:/www.
mapa.gob.es/es/ministerio/servicios/analisis-y-pros-
pectiva/Adversidades.aspx

88 - This group focuses on the implementation of
the European Floods Directive in Spain.

2030

PNACC seminars will address, on a mon-
ographic basis, topics that are considered
relevant at any given time for the develop-
ment of the PNACC and its corresponding
work programmes.

Thematic coordination groups

There are various inter-institutional
coordination forums that respond to cli-
mate-related impacts and risks, including
the Permanent Commission for Climate
and Environmental Adversities®, the Span-
ish Group on Floods® and the Committee
against Forest Wildfires®.

MITERD will contribute to the incor-
poration of the climate change adaptation
perspective into the work developed by
these committees, ensuring coordination
and synergies with the development of the
PNACC.

11.3. INTERNATIONAL
COORDINATION

Adaptation to climate change is a chal-
lenge that transcends borders and benefits
from international cooperation and techni-
cal exchange. The global approach to adap-
tation is one of the hallmarks of this plan.
In this respect, the PNACC will encourage
participation in the main international dis-
cussion and coordination forums.

Participation in European forums (see ta-
ble 5) and other supranational forums, espe-
cially with neighbouring countries and Lat-
in America, will be particularly promoted.

89 - The CLIF is a technical committee, made up
of representatives from all administrations responsi-
ble for forest wildfires. It coordinates wildfire defence
actions at a national level and has working groups on
Information, Prevention, Aerial Coordination, Extin-
guishing Safely and others.
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FORUM MEMBERS COORDINATION THEMES
Working Group on Technical staff of EU Mem- DG Climate - EC Development of the Euro-
Adaptation (WG6) ber States’ adaptation units pean Adaptation Strategy

Impacts, Vulnerability and
Adaptation Interest Group

National Focal Points of the
33 EEA member countries

European Environment
Agency

Climate change impacts,
vulnerability and risks

(EIONET)
Expert Group on Adapta- | Expert persons nominated EU and EC Presidency in Adapt_atlon m thelln.ternatf{o—
tion (EGA) by EU Member States office nal climate negotiations o
the UNFCCC
Group on Adaptation of Ministerial Conference on Adaptation of forests to

Forests to Climate Change
through Sustainable Forest

Expert persons nominated
by signatory countries and

the Protection of Forests in

climate change through the
sustainable management of

observer organisations
Management g

Europe (Forest Europe) forests

Table 5: Main climate change adaptation forums at European level.

IBERIAN COORDINATION

Spain and Portugal share a specific ge-
ographical space — the Iberian Peninsula
— and have territories in the Outermost
Regions of the European Union, which are
located in a unique biogeographical region:
Macaronesia.

These circumstances mean that joint
action on climate change adaptation has a
very high synergistic potential between the
two countries in order to address common
challenges. Since 2017, in the framework of
the LIFE SHARA®® project, both countries

have had a permanent coordination mech-

anism for the exchange of information and
identification of common priorities and ac-
tions related to the shared risks associated
with climate change.

90 - The LIFE SHARA project (Sharing awareness
and knowledge for adaptation to climate change in
Spain and Portugal) was developed in the period 2016-

As part of this mechanism, an annual
meeting is conducted between the adapta-
tion units of both countries, based within
the Spanish Climate Change Office (OECC)
on the Spanish side and the Portuguese
Environment Agency (APA) on the Portu-
guese side. This formula will remain active
in the period 2021-2030, and the APA and
the OECC will alternately organise the an-
nual coordination meetings.

2021, with partners Fundacién Biodiversidad, OECC,
AEMET, the National Parks Autonomous Body and the
Portuguese Environment Agency.
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This annexe describes, in the form of fact - Compliance indicator: These are concei-
sheets, the lines of action defined to develop ved as criteria to facilitate the monitoring
the objectives set out in the PNACC 2021- of the development of the line of action.
2030. The fact sheets are arranged by areas - Are regulatory instruments required?
of work, with a general introductory text for This section identifies possible changes re-
each one. In addition, Annex Il includes a line quired in the regulatory framework for the
of action for each of the transversal themes. proper development of the line of action.
Each fact sheet contains the following : Pundl.lng: Where app.roprllate, plf’mned
sections: fundlng channels ar.e .1(.ilent1ﬁed, W.lt.hout

prejudice to the possibility that additional

- Title resources may be mobilised in the future.
- Description of the line of action: Justifies The PNACC is a basic planning instrument,
or contextualises, where necessary, the and a major part of the effort to develop the
proposed line of action and describes the proposed lines of action involves adjusting
issues it addresses. or rethinking existing lines of action to in-
- Responsible entities and collaborators: tegrate adaptation, and reference is there-

Without prejudice to the competences fore frequently made to the budget of the

corresponding to the various public ad- bodies involved. However, the varied natu-

ministrations, it identifies some of the re of climate change adaptation actions and
main bodies that will develop the measu- the multiplicity of areas concerned mean
res proposed in each line over the period that the sources of funding for the lines of

2021-2030 through Work Programmes and action contained in this plan must also be

sectoral or territorial Plans. Although it is diverse. Over the course of this plan, work

not explicitly mentioned, the OECC, as the will be carried out to analyse and identi-
coordinating body of the PNACC, will colla- fy other complementary instruments to
borate in the monitoring and will provide those already identified, and these will be
technical support wherever needed. reflected in the work programmes and the

: : sectoral or territorial plans as appropriate
It is expected that many of the actions P PProp

that will serve the PNACC will involve the
collaboration of different actors, such as

(more detailed information on financing
can be found in Chapter 9).

NGOs, professional organisations, research
groups, etc. This combination of collaborat-

ing entities will be finalised throughout the

process of developing the plan.

ANNEXE |
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I.1. CLIMATE AND CLIMATE SCENARIOS

Systematic climate observation and the generation of climate change scenarios
enable us to recognise trends in climate change up to the present day and to esti-
mate possible features of its future evolution in order to plan the most appropriate
adaptive responses.

Systematic climate observation is essential for improving climate projections
and for monitoring climate change (detecting trends and identifying impacts).
Also, meteorological observation is also critical for disaster risk reduction, as it
feeds into numerical weather prediction models and monitors adverse weather
phenomena. In addition, the mass incorporation of climate-related satellite obser-
vation data adds to a better understanding of the climate system while providing
information for areas where in situ observation is not available.

Climate scenarios should not be conceived as precise predictions of what will
happen, but as plausible descriptions of future climate situations and their po-
tential effects. Climate change scenarios are therefore a key element in analysing
potential future climate risks in the different adaptation policy areas and facilitate
decision-making when dealing with the impacts of climate change. However, the
models used to generate global climate change projections do not have adequate
resolution to be able to analyse the possible impacts of climate change at a regional
or local scale in the natural and socio-economic spheres (ecosystems, water, agri-
culture, coasts, infrastructure, etc.), therefore, it is necessary to generate regional-
ised climate change scenarios, which allow us to appreciate the effects of climate
in more specific regions or territories.

It is also essential to develop specific climate services that enable the use of
climate information for decision-making. The use of Copernicus initiative climate
services, of which AEMET is the national focal point, will be one of the most useful
tools for climate monitoring and adaptation to climate change in the coming years.

Finally, it is essential to develop capacity building actions that ensure the dis-
semination and good use of the information and knowledge generated for its cor-
rect use in decision-making.
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LINE OF ACTION L1.1: 87

SYSTEMATIC CLIMATE OBSERVATION

DESCRIPTION OF THE LINE OF ACTION

Addressing climate change requires a comprehensive understanding of the cli-
mate system and discernible trends over time, especially the essential climate var-
iables (ECVs). It is therefore essential to ensure extensive and effective networks
for the systematic observation of the climate in its three domains — atmospheric,
oceanic and terrestrial — as well as appropriate techniques for the analysis and
modelling of the data obtained. Thanks to these observational data, we now have
ample evidence of the main changes that are taking place in the different compo-
nents of the climate system, both globally and in Spain.

This line of action aims to ensure the sustainability of the national systematic
climate observation system by maintaining and improving observation networks
and Spain's contribution to global networks?®, promoting the public availability of
data and a selection of indicators on climate change in Spain.

In order to obtain accurate data on the evolution of the climate in Spain, it is
essential to promote the coordination of observation activities in Spain, adapt op-
erating protocols, standardise data dissemination formats, incorporate satellite
information and promote citizen science climate observation initiatives.

It is proposed to strengthen Spain's contribution to global systematic climate
observation networks through a national climate observation system as a contri-
bution to the global GCOS programme, and to make the data available, in an open
and interoperable format®* that respects good practices for the publication of sci-
entific data.

91 - The main international network related to climate change is the Global Climate Observing
System (GCOS) initiative, which is part of the WMO Integrated Global Observing System (WIGOS)
and includes GCW (Global Cryosphere Watch), WHYCOS (World Hydrological Cycle Observing System)
and GOOS (Global Ocean Observing System).

92 - The sources generating the data must comply with FAIR (Findable, Accessible, Interoperable
and Reusable) principles.

ANNEXE |
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88 RESPONSIBLE ENTITIES AND COLLABORATORS

AEMET, IEO (Spanish Oceanography Institute, in Spanish), OPPE (State Ports
Public Agency, in Spanish), DG Water (MITERD), OAPN (Autonomous Agency for
National Parks, in Spanish), FB, OECC, MAPA (Ministry of Agriculture, Fisheries
and Food, in Spanish), in collaboration with the autonomous communities, univer-
sities, research centres and others.

COMPLIANCE INDICATOR

- The number of observation stations with series of more than 40 homogenied
years and gaps of less than 10% in the monthly values progressively increases.

- Spain contributes regularly and systematically to the main international net-
works for systematic climate observation.

- Up-to-date data from systematic climate observation and a system of climate
indicators is available for consultation and download.

ARE REGULATORY INSTRUMENTS REQUIRED?

Specific legislation may need to be developed to regulate Spain's contribution
to global networks, determining the responsibilities of the different data source
managers in their national integration.

FUNDING

Regular budget of the organisations involved and European funds.

LINE OF ACTION 1.2. WEATHER OBSERVATION FOR EARLY WARNING
AND ALERT SERVICES FOR ADVERSE WEATHER AND CLIMATE EVENTS

DESCRIPTION OF THE LINE OF ACTION

Early warning systems for adverse weather and climate events are a key adap-
tation measure in the context of climate change, as they aim to prepare individuals

93 - AEMET is the main body in charge of meteorological and atmospheric climatological ob-
servations; IEO and OPPE are the references in oceanographic observations; DG Water (MITERD)
manages the main water observation networks; OAPN, AEMET, OECC and FB promote the Global
Change Monitoring Network in National Parks, an infrastructure for in situ data collection - meteo-
rological-terrestrial and ocean-meteorological - in the National Parks Network; and MAPA and the
autonomous communities have the Agroclimatic Information System for Irrigation (SiAR) network
of agroclimatic stations. Some autonomous communities also have their own observation networks
and carry out monitoring work (see, for example, the Annual Bulletin of Climate Indicators produced
by the Meteorological Service of Catalonia).
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and communities so that they can respond in a timely and and appropriate man-
ner to hazards and thereby reduce the risk of damage. The reinforcement of these
early warning systems is conditioned by the availability of adequate weather ob-
servations and forecasts that are increasingly accurate and with higher spatial and
temporal resolution, as well as information communication systems that respond
to the needs of those groups that have to respond to climate risks or encourage
those at risk to take action.

In Spain, the State Meteorological Agency (AEMET) is in charge of weather
warnings as established in the National Plan for the Forecast and Monitoring of
Adverse Meteorological Phenomena (Meteoalerta). This plan aims to provide the
most detailed and up-to-date information possible on adverse atmospheric events
that may affect Spain, as well as to maintain continuous information on their evo-
lution once they begin to develop. These warnings serve as a basis for the corre-
sponding administrations to issue warnings which, in turn, trigger the adoption of
measures to respond to the phenomena. It is therefore essential that there is coor-
dination between the meteorological observation systems associated with severe
weather warnings and the disaster risk preparedness system (see Line of Action
15.3 for more information).

In order to strengthen meteorological observation for early warning, work will
be done to implement the WIGOS? system, ensuring a foundation of quality, ro-
bust and sustainable observations. The requirements for all application areas (me-
teorological, climatological, oceanographic) will be systematically reviewed and,
depending on the actual observation capacities, the spatial and temporal resolu-
tion of the information provided in real time by the network of meteorological
observatories will be increased, taking advantage of the contributions of satellite
observation. Work will also continue on the identification of new variables to cover
the new requirements for early warning associated with climate change, and on
the appropriate communication of information on the possible impacts associated
with meteorological events in order to facilitate the responses to them.

RESPONSIBLE ENTITIES AND COLLABORATORS

AEMET, with the collaboration of DGPCE (Directorate General for Civil Protec-
tion and Emergencies, in Spanish), the autonomous communities and others.

94 - The WMO Integrated Global Observing System (WIGOS) is a framework for integrating all
WMO co-sponsored observation systems into a common regulatory and management framework.
The development of WIGOS focuses on ensuring that the provision and delivery of meteorological
services is based on sound observations of adequate density and quality. The primary guidance on
network design under WIGOS comes from the WMO Rolling Review of Requirements (RRR), in which
observational data requirements for all WMO application areas are collected, analysed and recorded,
and reviewed against actual and planned observational capabilities.

ANNEXE |
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90 COMPLIANCE INDICATOR

- The spatial and temporal resolution of meteorological observations for early
warning are increased, integrating other surface networks and making use of
ground-based remote sensing (radar, rays, etc.) and new generations of satellite
platforms.

- Observed variables for early warning associated with additional adverse events
increase.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 1.3. REGIONALISED CLIMATE CHANGE PROJECTIONS
FOR SPAIN

DESCRIPTION OF THE LINE OF ACTION

The monitoring of the essential climate variables defined by the Global Climate
Observing System (GCOS) provides the data required to monitor and study the
climate system and to generate climate projections. These projections allow us to
approximate how the climate might evolve in the future on the basis of different
greenhouse gas emission scenarios (defined at international level by the IPCC) and,
in this way, it is possible to detect trends in climate change and anticipate their
possible effects.

Since its inception, the PNACC has produced regionalised projections for Spain
(PNACC-Scenarios initiative), using the climate models employed in IPCC assess-
ment reports. The IPCC is currently preparing its Sixth Assessment Report (ARG)
which, like previous reports, will include a package of global projections, based on
the models considered to be the most reliable.

This line of action involves updating, under the coordination of AEMET and,
where appropriate, in coordination with Copernicus, the regionalised projections
for Spain, aligned with the global scenarios and models used in the AR6 (and, where
appropriate, subsequent reports) and making them freely available through the
AEMET climate services website.
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It also includes making regionalised climate scenarios (PNACC-Scenarios) 91
available to all interested individuals through appropriate and versatile tools, such
as scenario viewers or tools to enable the download of user-oriented data.

These tools should allow access to key variables and present data in a variety of

formats, such as maps and graphs, and, where appropriate, facilitate the export of
data to spreadsheets or databases.

RESPONSIBLE ENTITIES AND COLLABORATORS

AEMET, CSIC?®, OECC, FB with the collaboration of the autonomous communi-
ties, universities and research centres.

COMPLIANCE INDICATOR

- The regionalised climate change projections for the whole of Spain are updated
according to the latest global models available and are published on AEMET's
climate services page.

- The Climate Change Scenario Viewer is operational and updated.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 1.4. CLIMATE SERVICES

DESCRIPTION OF THE LINE OF ACTION

The generation of climate services, in collaboration with the actors involved in
the planning and implementation of mitigation and adaptation initiatives, allows
basic climate data and information to be transformed into specific products and
applications useful for users in various fields of work.

95 - The CSIC will coordinate with the rest of the Public Research Organisations with competences
in this field.

ANNEXE |



INDEX NATIONAL CLIMATE CHANGE ADAPTATION PLAN
2021 - 2030

92 This line of action focuses on fostering the development of climate services
allowing for decision making through the production and delivery of weather and
climate information useful for planning and sustainable resource management in
institutional and economic sectors sensitive to weather and climate conditions.
The climate services developed must respond to the needs of users and there must
be an effective mechanism for accessing them. In this regard, the recommenda-
tions contained in the Implementation Plan of the Global Framework for Climate
Services® will be adopted to coordinate, facilitate and develop climate services for
operational purposes where needed.

The services to be developed will include climate services initiatives based on
seasonal, inter-annual or decadal forecasting, as well as services aimed at attribut-

ing events to climate change on a national scale.

RESPONSIBLE ENTITIES AND COLLABORATORS

AEMET, CSICY%, OECC, FB, with the collaboration of MAPA, the autonomous
communities and others.

COMPLIANCE INDICATOR

- At least 10 new climate services are implemented in the period 2021-2030 in
response to user demands.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved.

LINE OF ACTION 1.5. CAPACITY BUILDING IN THE USE OF CLIMATE

INFORMATION

DESCRIPTION OF THE LINE OF ACTION

The actual usefulness of climate information and climate change scenarios de-
pends not only on the quality of the information, but also on the ability of poten-
tially interested individuals to use and interpret them correctly.

96-https:/gfcs.wmo.int/sites/default/files/implementation-plan/GFCS-IMPLEMENTA-
TION-PLAN-%2014211_es.pdf

97 - The CSIC will coordinate with the rest of the Public Research Organisations with competences
in this field.
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The information needs to be relevant for planning the most appropriate re-
sponses to the risks associated with climate change, as well as being a key ele-
ment in analysing and communicating the evolution of our climate and the need to
promote ambitious climate action. To this end, specific tools have been developed
for the dissemination of climate data, such as scenario viewers, which allow the
visualisation and download of available data on the future climate in a simple and
intuitive way.

This line of action is oriented towards the dissemination of information on
available tools and capacity building for the appropriate use of tools and climate
data, through the development of methodological guidelines, examples of good
practices and training actions. The ultimate goal is to promote the good use of
available tools and data, including the treatment of uncertainty.

RESPONSIBLE ENTITIES AND COLLABORATORS

OECC, FB, AEMET, CSIC®, with the collaboration of MAPA, autonomous com-
munities and others.

COMPLIANCE INDICATOR

- A specific training programme is established and developed for each work pro-
gramme.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

@)

Regular budget of the organisations involved.

98 - The CSIC will coordinate with the rest of the Public Research Organisations with competences
in this field.
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[.o. HUMAN HEALTH

The effects of climate change on human health are multiple and complex. High
temperatures, extreme weather events and changes in precipitation patterns all
generate a multitude of indirect effects that impact on determinants of health
such as clean air, access to clean water, food and household security and transmis-
sion of disease.

One of the impacts that has the greatest repercussions in our country is the
increase in morbidity and mortality associated with extreme temperatures. Heat
waves will become more frequent and intense and will have a greater effect on the
most vulnerable groups of the population, such as the over 65s, children, pregnant
women, people with chronic illnesses or debilitating conditions, exposed workers
and people at risk of exclusion.

In addition, the increased frequency and intensity of extreme weather events
can lead to human and material losses, injuries, trauma and mental health prob-
lems among the population. Torrential rainfall, flooding and droughts will all affect
water quality and availability, change crop and livestock production conditions,
and may increase the risk of water- and food-borne infectious diseases.

The control of infectious and parasitic diseases, both vector-borne and non-vec-
tor-borne, is another major challenge. Climate change is leading to a lengthening
of the seasons in which vector-borne transmission of many infectious diseases oc-
curs and is altering their geographical distribution, favouring their development
even in territories where they did not previously exist.

Climate strongly influences the spatial and temporal distribution of atmospher-
ic pollutants through winds, vertical mixing and precipitation, conditions that are
likely to be altered by climate change. Concentrations of tropospheric ozone and
particulate matter (PM2.5) precursors® increase faster in brighter conditions and
at higher ambient temperatures, so climate change tends to increase them.

All this demonstrates the need to implement adaptation measures to reduce
the impacts of climate change on health. Considering that the adaptive capacity of
human physiology has limits, the measures also need to be accompanied by am-
bitious mitigation measures which, in addition to contributing to mitigating the
effects of climate change, produce enormous co-benefits for health.

99 - PM 2.5 are airborne particles smaller than 2.5 micrometres.
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The human health area of work is closely related to other areas of work in the 95
PNACC, particularly 3 (water and water resources), 4 (biodiversity and protected
areas) and 6 (agriculture, livestock, fisheries and aquaculture)100. In this sense, in-
tegrative visions, such as the One Health initiative, aimed at increasing communi-
cation and interdisciplinary collaboration in the healthcare of people, animals and
the environment, with the understanding that they are all interlinked, are of value.

LINE OF ACTION 2.1. INTEGRATING CLIMATE CHANGE INTO THE NATIONAL
HEALTH AND ENVIRONMENT PLAN

DESCRIPTION OF THE LINE OF ACTION

The National Health and Environment Plan will describe the main environmen-
tal factors that influence human health and will establish the objectives and lines
of intervention of the National Health System in this area.

This plan will develop Law 33/2011, of 4 October, General Law on Public Health,
and commitments with the European Union and the international bodies respon-
sible for health and the environment, especially WHO, UN, 2030 Agenda and Sus-
tainable Development Goals. It will define the most effective, flexible and multi-
disciplinary preventive intervention mechanisms adapted to new environmental
risks.

Climate change generates diverse impacts on the health of the Spanish pop-
ulation, aggravating existing health risks or creating new ones (for example, by
altering the geographical distribution of vector-borne diseases). For this reason,
the effects of climate change, already observed or foreseeable, will be incorporated
into the National Health and Environment Plan in its various dimensions: extreme
temperatures, air quality, natural disasters, sanitary quality of water and food, and
disease-transmitting vectors.

Some of the main lines of intervention to be addressed by the plan include:

- Prevention and health protection, with the challenge of reducing the morbidity
and mortality associated with climate change

- Research to improve knowledge on the health impacts of climate change and
the effectiveness of adaptation measures

- Training and risk communication to improve the knowledge of both health pro-
fessionals and the general public

100 - An estimated 60% of human pathogens are of animal origin (zoonoses) and an average of five
new diseases dangerous to humans appear each year, many of them via cross-species transmission
from animals.

ANNEXE |
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96 - Monitoring, evaluation and use of indicators
- Management, organisation and coordination of actions among the actors in-
volved, with the creation of the Health and Climate Change Observatory being
a highlight.

RESPONSIBLE ENTITIES AND COLLABORATORS

Ministry of Health and MITERD, with the collaboration of AEMET.

COMPLIANCE INDICATOR

- Climate change risks are addressed in the National Health and Environment
Plan, which remains operational throughout the period 2021-2030.

- The Health and Climate Change Observatory is fully operational and is an in-
strument for the analysis, diagnosis, evaluation and monitoring of the effects of
climate change on public health and the National Health System.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 2.2. PREVENTIVE ACTIONS AGAINST THE EFFECTS OF

EXCESSIVE TEMPERATURES ON HEALTH

DESCRIPTION OF THE LINE OF ACTION

Since 2004, the National Plan of Preventive Actions on the Effects of Excessive
Temperatures on Health has organised and guided the measures aimed at avoid-
ing the impacts of excessive heat on health in Spain.

The success of this plan is based on good coordination between meteorological
services (which prepare heatwave forecasts), health services (which develop action
protocols and recommendations), social services (which provide care to the sec-
tors most vulnerable to the phenomenon) and civil protection authorities (which
ensure an adequate response to possible emergencies), as well as on the existence
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of a sound scientific basis, which includes the identification of the temperature
thresholds that trigger heat-related mortality in different areas of Spain.'

This plan, which has contributed to reducing mortality associated with high
temperature events in Spain,'®? is a good example of the benefits of good coordina-
tion between public services, as well as the need to base health protection initia-
tives on the best available science.

Regionalised climate change projections for Spain suggest that heatwave epi-
sodes will become longer, more frequent and more intense, which justifies the fu-
ture maintenance of this plan, introducing the necessary modifications each year
to improve its effectiveness.

RESPONSIBLE ENTITIES AND COLLABORATORS

Ministry of Health, with the collaboration of MITERD, DGPCE (MIR, Ministry of
the Interior, in Spanish), regional health and emergency departments and health
and social services at local level.

COMPLIANCE INDICATOR

- The National Plan of Preventive Actions on the Effects of Excess Temperatures
on Health will remain operational throughout the period 2021-2030.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

Regular budget of the organisations involved.

101 - Instituto de Salud Carlos III (2015). Temperaturas umbrales de disparo de la mortalidad atribui-
ble al calor en Espafia en el periodo 2000-2009. Ed. Instituto de Salud Carlos III, Ministerio de Econo-
mia y Competitividad

102 - Diaz, J. et al. (2018). Time trend in the impact of heat waves on daily mortality in Spain for a
period of over thirty years (1983—-2013). Environment International, 116: 10-17
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LINE OF ACTION 2.3. PREPARATION AND RESPONSE TO INFECTIOUS AND

PARASITIC DISEASES DRIVEN BY CLIMATE CHANGE

DESCRIPTION OF THE LINE OF ACTION

Climate change favours the spread of a number of vector-borne and non-
vector-borne infectious and parasitic diseases.

The National Preparedness and Response Plan for Vector-borne Diseas-
es,'® already addresses Dengue, Chikungunya and Zika, all of which are trans-
mitted by Aedes mosquitoes, which are expanding in Spain due to climate
change.

The plan, coordinated by the Ministry of Health, is structured around six
key elements: epidemiological and microbiological surveillance to detect, di-
agnose and treat all patients as quickly as possible; entomological surveil-
lance to detect the presence of the vector; vector management to prevent and
control its presence and, if possible, eradicate it; individual protection of the
population; training and information and, if necessary, research; as well as
coordination and communication between the administrations and agents
involved, without which the activities contemplated in the plan could not be
carried out.

These actions should be applied to new diseases or vectors favoured by cli-
mate change, if considered relevant threats. Diseases already present in some
areas of Spain that will require attention in this regard include leishmaniasis,
tularaemia, Crimean-Congo haemorrhagic fever, West Nile fever and Lyme
disease, and among the vectors, ticks and other species of mosquito.

It is also worth highlighting the interest of citizen science initiatives for
the evaluation and control of the presence of the vectors that cause these
diseases.

RESPONSIBLE ENTITIES AND COLLABORATORS

Ministry of Health, with the collaboration of regional health departments and
local health and environment services.

103 - Approved by the Public Health Commission of the Interterritorial Council of the National
Health System in April 2016, available at: https:/www.mscbs.gob.es/profesionales/saludPublica/cca-
yes/alertasActual/DocsZika/Plan_Nac_enf vectores_20160720.pdf
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COMPLIANCE INDICATOR 99

- Plans for the prevention and control of the indigenous transmission of Dengue,
Chikungunya and Zika remain operational for the period 2021-2030.

- A nationwide vector-borne disease surveillance network is consolidated, inte-
grating human and animal epidemiological surveillance and entomological sur-
veillance.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 2.4. PREVENTIVE ACTIONS AGAINST EPISODES OF AT-
MOSPHERIC POLLUTION

DESCRIPTION OF THE LINE OF ACTION

In a large part of the Spanish territory, climate change could favour the per-
sistence of stable atmospheric conditions that hinder the dispersion of primary
pollutants in urban areas, aggravating air pollution, especially concentrations of
nitrogen oxides and particulates.

In addition, high temperatures and increased sunshine hours lead to increased
levels of tropospheric ozone, a secondary pollutant whose formation is enhanced
under these conditions and which has an added impact on health.

Climate change could also lead to increased desertification and the generation
of desert dust storms, which adversely affect air quality.

It is important to bear in mind that the risk factors mentioned above are in-
terrelated: atmospheric stagnation, high temperatures and radiation frequently
coincide in time and generate high levels of NO2, PM and O3, with the consequent
simultaneous increase of various pollutants. Heat waves often coincide with the
arrival of dust from the Sahara. On days when the Saharan air mass over Spain
extends over a significant range of altitudes and is heavily laden with desert dust
particles, there is less sunshine and, therefore, a decrease in the 100 height of the
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mixing layer.’®* This leads to a lower dispersion of pollutants at the surface and
to an increase in concentrations, not only of particulate matter but also of pri-
mary pollutants such as NO2. Furthermore, the arrival of dry and very warm air
produces an increase in temperature, favouring the formation of tropospheric
ozone.

Climate change is ultimately an aggravating factor for air pollution episodes
in cities and areas with affected air quality, with potentially increasing health
impacts.

This line of action aims to organise preventive actions, from a public health
perspective, through the approval of a National Plan that organises responses to
atmospheric pollution episodes from an integrated perspective. In this regard,
the influence of climate change on air pollution levels, especially in large cities,
should be analysed, taking into account:

- The interaction between temperature and pollution, in particular during pe-
riods of extreme heat, and its impact on health.

- The climatic evolution of the blocking anticyclones foreseen by different cli-
mate scenarios and their impact on the dispersion of pollutants and the for-
mation of tropospheric ozone.

Considering the potential coincidence of specific episodes of various damag-
ing factors (high temperatures, air pollution, atmospheric dust), the feasibility of
defining integrated indices for the incorporation into early warning systems will
be studied.

RESPONSIBLE ENTITIES AND COLLABORATORS

Ministry of Health, with the collaboration of MITERD and ISCIII (Carlos III
Health Institute, in Spanish), regional health and emergency services and local au-
thorities.

COMPLIANCE INDICATOR

- A National Plan of Preventive Actions for episodes of atmospheric pollution,
which addresses the influence of climate change and limits the effect on health,
is approved.

104 - The mixing layer is the layer of air through which pollutants released from the earth's
surface are transported and diffused through the atmosphere. As such, emissions occurring in the
lower layers are retained in a volume of air whose vertical dimension is delimited by the height of the
mixing layer. Consequently, there is a close relationship between air pollution rates and the depth of
this layer of air.
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ARE REGULATORY INSTRUMENTS REQUIRED? 101

No

FUNDING

Regular budget of the organisations involved and European funds.

LINE OF ACTION 2.5. PREVENTIVE ACTIONS AGAINST THE EFFECTS

OF CLIMATE CHANGE ON WORKERS' HEALTH

DESCRIPTION OF THE LINE OF ACTION

Climate change exacerbates existing occupational hazards and poses new ones.
Extreme weather events pose a risk in certain areas of work, making it necessary
to take measures to adapt to the effects of climate change. Ambient temperatures
are a clear example, as they alter attention and cause discomfort, which can even-
tually lead to accidents at work.'s

In the short term, high temperatures can lead to heat illness (including heat
stroke). In the long term, repeated exposure to high temperatures may contribute
to the aggravation of chronic diseases and pose a risk to pregnancy. In addition,
heat increases the toxicity of certain substances and reduces the effectiveness of
personal protective equipment in reducing risk.

There are many occupations in which, in addition to high ambient tempera-
tures, workers are exposed to other factors that have the capacity to alter the body's
thermal balance: work near heat sources (for example, kitchens, ovens), work that
requires moderate or intense physical exercise, or work that requires the use of
clothing or personal protective equipment that hinders normal perspiration. Fur-
thermore, people working outdoors are directly exposed to high ambient temper-
atures, to which radiant heat (mainly solar) is added and, in urban environments,
the urban heat island effect.’®®

105 - For Spain, a study has concluded that extreme cold increases the risk of occupational ac-
cidents by 4%, while extreme heat increases it by 9%: Martinez-Solanas, E. et al. (2018). Evaluation
of the Impact of Ambient Temperatures on Occupational Injuries in Spain. Environmental Health
Perspectives. Vol. 126, no 6, June.

106 - Maria-Tomé, B. (2019). Saludapt: La adaptacion y la proteccién de la salud ante el cambio cli-
matico. Catdlogo de experiencias y buenas prdcticas en administraciones publicas y empresas. Instituto
Sindical de Trabajo, Ambiente y Salud.
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102 Preventing the effects of climate change on health in the workplace requires the
inclusion of climate change factors in workplace risk assessments and the subse-
quent planning of preventive measures, as well as the promotion of specific pro-
grammes to protect the most vulnerable groups of workers.

Although this is an indirect consequence of climate change, it will also be nec-

essary to assess occupational risks related to new jobs or occupational areas asso-
ciated with climate change adaptation.

RESPONSIBLE ENTITIES AND COLLABORATORS

Ministry of Health, with the collaboration of INSST (National Institute for
Occupational Safety and Health, in Spanish - MITRAES) and MITERD, and the par-
ticipation of representative business and trade union organisations.

COMPLIANCE INDICATOR

- A National Plan of Preventive Actions against the effects of climate change on
workers' health is approved.

- Recommendations are developed to help companies identify the potential im-
pacts of climate change on workers' health and incorporate prevention measures.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved.
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I.3. WATER AND WATER RESOURCES

Climate change projections, despite their high degree of uncertainty regard-
ing precipitation, point to a progressive reduction of water resources in Spain. In
the worst-case scenario, an approximately 24% reduction in average river flow is
forecast for the end of the century with respect to the reference series 1961-2000,
possibly increasing to between 30 and 40% in the most sensitive areas.’®” The re-
duction in aquifer recharge is estimated in similar proportions.

All studies also predict an increase in climate variability, with a significant al-
teration of temporal and spatial patterns of precipitation. This points to an expect-
ed increase in the risk of droughts, which will be more frequent, longer and more
intense, and floods, with more frequent swells and higher peak flows.

Episodes of torrential rain may be accompanied by geomorphological imbal-
ances in basins, which may lead to a more accelerated siltation of reservoirs, with
the consequent reduction in their capacity, accentuated by the need for flood mit-
igation measures. Rising temperatures will also increase evaporation losses from
reservoirs, which could double in the coming decades. Furthermore, hydraulic in-
frastructures have been designed with safety margins that, in some cases, could be
exceeded due to the effects of climate change.

The increase in evapotranspiration due to the effect of temperature, together
with the possible extension of the irrigation season, could lead to increases in de-
mand for irrigation and agricultural uses, which already account for more than
70% of total demand in Spain. In addition to agriculture, the energy sector is highly
vulnerable due to its dependence on water availability.

Water quality and aquatic ecosystems will also be significantly affected by the
effects of climate change. Increased temperatures and reduced flows will favour
eutrophication processes and increase the concentration of pollutants. The reduc-
tion of dissolved oxygen in waters, due to increased temperatures and eutrophica-
tion processes, will endanger the living conditions of many aquatic species. Also,
increased torrential rainfall will be accompanied by the entrainment of sediments
and pollutants and, additionally, sea level rise will favour saline intrusion processes
in coastal areas.

107 - CEDEX (2017). Evaluacién del impacto del cambio climatico en los recursos hidricos y se-
quias en Espana. Centro de Estudios y Experimentacién de Obras Publicas. Ministerio de Agricultura
y Pesca, Alimentacién y Medio Ambiente.

ANNEXE |

INDEX

103



INDEX NATIONAL CLIMATE CHANGE ADAPTATION PLAN

2021 - 2030

104 In a country that already uses water intensively, it is essential to respond to the
new pressures arising from climate change and to manage usage priorities by pro-
posing concrete policies and actions to strengthen the integrated management of
water and territory. The challenge is crucial because, without adequate interven-
tion, water security for socio-economic activities and ecosystems cannot be guar-
anteed, moving us towards a structural water crisis. Savings, reuse of reclaimed
water and desalination together with the use of renewable energies can facilitate
adaptation to climate change.

LINE OF ACTION 3.1. EXPANDING AND UPDATING KNOWLEDGE ON THE

POTENTIAL IMPACTS OF CLIMATE CHANGE ON WATER AND THE MAN-
AGEMENT OF WATER RESOURCES

DESCRIPTION OF THE LINE OF ACTION

River basin management plans (PHCs, in Spanish) already incorporate the as-
sessment of the potential effect of climate change on the natural water resources
of each district, as established in the Hydrological Planning Regulation.'*® At pres-
ent, the estimation of water resources is carried out considering different climate
scenarios for a time horizon of two additional planning cycles to that of the plan
itself (i.e. 18 years). As such, the water resources plans that will be reviewed at the
end of 2021 will assess the effects of climate change on water resources according
to 2039 forecasts when considering the allocation and reservation of resources for
2027.

However, the effects of climate change extend beyond the availability of water
resources, affecting other relevant aspects of water management, such as water
uses, the quality of water and ecosystems, and the probability of occurrence of
extreme events, and these effects must be considered in water resources planning
and management.

The impact assessment studies carried out to date should also be periodically
updated in accordance with the new regionalised climate projections'® for Spain

based on the global models and scenarios of successive IPCC reports.

In this line, the following studies will be developed and/or updated:

108 - Royal Decree 907/2007 of 6 July 2007, approving the Hydrological Planning Regulation,
establishes this obligation in article 11.4.

109 - Link with Line of Action 1.3.
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- Effects of climate change on water resources.

- Effects of climate change on extreme events (droughts and floods).

- Effects of climate change on water uses.

- Effects of climate change on the status of water bodies and associated aquatic
ecosystems.

In terms of potential impacts on water bodies and aquatic ecosystems, the
following aspects need to be further explored: displacement of the thermal bar-
rier of cold water species, reduction of dissolved oxygen content in water due
to increased temperature, changes in the value of biological indices™ due to in-
creased temperature, effect on the life cycle of species due to changes in the
hydrological regime, conversion from permanent to ephemeral ecosystems due
to reduced groundwater inputs, increased concentration of pollutants in water
due to reduced natural inputs, increased eutrophication due to greater concen-
trations of pollutants and increased temperature, flooding of coastal wetlands
and consequent displacement of the salt wedge in groundwater, displacement of
habitats of the natural species in the drainage basin and impacts on riverbank
vegetation.

Improving knowledge in these areas will enable the work carried out in sup-
port of river basin management plans to be expanded, serving as a basis for more
exhaustive risk assessments by river basin district that will enable progress to
be made in defining long-term adaptation strategies.” These studies will serve
as a reference for the development of risk assessment work and the adoption of
adaptation measures at regional and local level.

Moreover, given the heterogeneity of results provided by different models, in
the future, it will be necessary to analyse the degree of suitability of the selected
models and, probably, to increase their number. Subsequently, considering the
results of the projections, it will be necessary to integrate uncertainty analysis
into resource allocation mechanisms.

RESPONSIBLE ENTITIES AND COLLABORATORS

OECC and DG Water (MITERD), with the collaboration of AEMET, DG Coast and
Sea (MITERD).

110 - Biological indices are parameters for assessing the ecological status of water bodies, throu-
gh the use of organisms or biological communities that respond to pressures on the aquatic envi-
ronment.

111 - Link with Line of Action 3.2.
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106 COMPLIANCE INDICATOR

- Updated studies are available to assess the effects of climate change on water
resources, extreme events, water uses and the status of water bodies and asso-
ciated aquatic ecosystems, according to the latest available climate models and
scenarios.

ARE REGULATORY INSTRUMENTS REQUIRED?

Possible adjustment of the Hydrological Planning Regulation and Instruction.

FUNDING

Regular budget of the organisations involved, PIMA Adapta and other sources
of funding.

LINE OF ACTION 3.2. INTEGRATION OF CLIMATE CHANGE ADAPTATION

INTO WATER PLANNING AND INTEGRATED WATER CYCLE MANAGEMENT

DESCRIPTION OF THE LINE OF ACTION

River basin management plans generally consider relevant aspects for water
management, such as the conditions on the guarantee with which the different
types of water demand (urban, agricultural, livestock, industrial, etc.) can be met;
however, it has not yet been technically possible to quantitatively assess the effects
of climate change on these and other very relevant aspects of water management
plans, such as those related to the status of water bodies.

Work to expand and update knowledge on the potential impacts of climate
change on water management™?will allow for further integration of climate change
adaptation into water planning.

Considering the effects of climate change on water resources, extreme events,
water uses, water quality and the condition of aquatic ecosystems, river basin man-
agement plans will include a risk assessment for each river basin district based on
the results of the above-mentioned studies. This should contain at least a medi-
um-term risk estimate for:

112 - Link with Line of Action 3.1.
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- Water guarantees
- Environmental objectives
- Water infrastructures

Based on the results of this assessment, long-term objectives for risk reduction
will be defined and an adaptation strategy will be developed at district level, incor-
porating anticipatory, planned, coordinated and contingent adaptation measures
aimed at meeting these objectives.

As far as possible, the adaptation measures will be subject to a cost-benefit
analysis, with priority being given, in any case, to measures aimed at saving water
and reducing consumption, diversifying water resources, improving the condi-
tion of bodies of water and aquatic ecosystems, improving ecological connectivity,
adapting hydraulic infrastructures (regulation, distribution, sanitation, purifica-
tion, desalination, etc.) to the new scenarios, and energy efficiency, incorporating
renewable energies into the joint scheme for water and energy use, as a means of
reducing the operating costs of generating and transporting resources such as
regenerated and desalinated water. An integrated water and land management
perspective will be sought when developing adaptation measures, enhancing co-
ordination with territorial planning.

For their part, regional and local administrations will promote risk assessment
work and climate change adaptation strategies under their respective remits.

RESPONSIBLE ENTITIES AND COLLABORATORS

Basin organisations, autonomous communities through intra-community ba-
sin plans, DG Water with the support of OECC, DG Coast and Sea (MITERD).

COMPLIANCE INDICATOR

- Fourth planning cycle of river basin management plans (2027-2033) contain a
climate change risk assessment and a long-term adaptation strategy for the
district.

ARE REGULATORY INSTRUMENTS REQUIRED?

Legal instruments may be needed to concretise obligations on risk assessment
and adaptation strategies in river basin water planning.

FUNDING

Regular budget of the organisations involved and other sources of funding.
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LINE OF ACTION 3.3. CONTINGENT DROUGHT RISK MANAGEMENT

INTEGRATED INTO WATER PLANNING AND MANAGEMENT

DESCRIPTION OF THE LINE OF ACTION

The management of risks associated with droughts in Spain is carried out
through Drought Management Plans (PESs, in Spanish), in response to the obliga-
tion in the Water Resources Plan Law to lay the foundations for planned drought
management in inter-community basins. Although it is not compulsory for in-
tra-community basins, many of them also draw up their respective PES.

Following their latest revision, the PESs incorporate aspects such as climate
change, and a distinction is made between situations of drought, caused by a re-
duction in precipitation, and situations of scarcity, understood as a problem in
meeting demand and which is, therefore, dependent on human activity. Through
the use of indicators and the definition of territorial management units, a diagno-
sis of the situation is made, which facilitates decision-making for the management
of situations of prolonged drought and short-term scarcity.

In this line, the aim is to reinforce the role of river basin management plans in
the management of structural scarcity, understood as a chronic problem in meet-
ing demand with the available resources, which must be fully differentiated from
the management of short-term scarcity. Under no circumstances should structur-
al scarcity be solved by short-term measures that jeopardise the sustainability of
the resource.

For this reason, after carrying out risk assessment work,™ river basin author-
ities will promote long-term contingent adaptation measures that will effectively
adjust the exploitation rates in each district, providing the necessary margins and
capacity to respond to episodes of drought. In this context, measures for saving
and efficiency in the use of the resource will be promoted, aimed at reducing the
net consumption of consumptive water use. Protecting groundwater will be a pri-
ority for their use as a strategic resource during these episodes.

In any case, coordination between both planning instruments (PESs and PHCs)
and the integration of adaptation to climate change into them should be ensured,
taking as a reference the fact that all studies predict an increase in the frequency,
duration and intensity of droughts.

The assessment of the environmental and socio-economic impacts of droughts
should be systematised and standardised to verify whether progressive mitigation
is achieved.

113 - Link with Line of Action 3.2.
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For their part, regional and local administrations will promote contingent ad-
aptation measures to deal with drought, from their respective areas of compe-
tence, in line with hydrological planning instruments.

RESPONSIBLE ENTITIES AND COLLABORATORS

River basin authorities, autonomous communities through intra-community ba-
sin plans, DG Water (MITERD), with the collaboration of OECC, IGME and AEMET.

COMPLIANCE INDICATOR

- Exploitation rates in basins with excessive values are reduced.
- The added environmental and socio-economic impacts of drought associated
with climate change are reduced.

ARE REGULATORY INSTRUMENTS REQUIRED?

The concept of drought and its regulation are practically unmentioned in the-
Consolidated Text of the Water Law. There are also gaps in its implementing reg-
ulation that could be addressed.

FUNDING

Regular budget of the organisations involved and other sources of funding.

LINE OF ACTION 3.4. COORDINATED AND CONTINGENT FLOOD RISK
MANAGEMENT

DESCRIPTION OF THE LINE OF ACTION

Floods are the most damaging natural hazard, both material and in terms of
loss of human life, in Spain. Their management is carried out through flood risk
management plans (PGRIs, in Spanish), whose elaboration process includes a pre-
liminary risk assessment, the identification of the areas at highest risk of flooding
and the preparation of hazard maps, with the calculation of flood zones, and risk
maps, which consider land uses and the main foreseeable damages.

Although there is great uncertainty in climate projections concerning maxi-

mum and extreme precipitation, work is being done to incorporate the influence of
climate change on flood risk in the second planning cycle of the PGRIs.
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Updated studies assessing the effects of climate change on floods,** will allow
for a more comprehensive risk assessment and the definition of contingent ad-
aptation strategies.

Among the adaptation measures to address flood risk, priority will be giv-
en to actions aimed at the recovery of the natural morphology and dynamics of
watercourses and the promotion of nature-based solutions (NbS), which foster
co-benefits for other objectives such as the conservation status of ecosystems,
the protection of water quality, the recharge of aquifers and ecological connec-
tivity. Wherever possible, cost-benefit analyses will be used to prioritise actions.

Flood risk management brings together many areas of public management,
such as weather forecasting, urban and land-use planning, civil protection and
early warning, management of the public water domain and management of the
public maritime domain, which are competences exercised at different levels of
government. For this reason, coordination and coherence in the establishment of
adaptation objectives are key in the management of this type of extreme event,
which are expected to increase in frequency and intensity.

Flood risk management planning must in turn be aligned with PHCs, promot-

ing the development of contingent actions for flood risk reduction in a coordi-
nated manner.*s

RESPONSIBLE ENTITIES AND COLLABORATORS

River basin authorities, autonomous communities through intra-community ba-
sin plans, DG Water (MITERD), OECC, DG Coast and Sea (MITERD), AEMET, DGPCE
(MIR), autonomous communities and local authorities.

COMPLIANCE INDICATOR

- PGRIs integrate the effects of climate change in the management of flood risk
and contain adaptation measures consistent with river basin management
plans. They are produced in full coordination with all actors involved.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved, PIMA Adapta and European funds.

114 - Link with Line of Action 3.1.

115 - Link with Line of Action 3.5
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LINE OF ACTION 3.5. ACTIONS TO IMPROVE THE CONDITION OF 111
WATER BODIES AND AQUATIC ECOSYSTEMS, WITH AN IMPACT

ON GROUNDWATER

DESCRIPTION OF THE LINE OF ACTION

Achieving and maintaining the good status of water bodies and their associated
ecosystems, in line with the objectives of the Water Framework Directive, reduces
their vulnerability to the effects of climate change. Water is an essential element
for the structure and functioning of ecosystems. These, in turn, depending on their
structure and state of conservation, carry out essential functions in regulating the
hydrological cycle at all levels and across all phases.

The impacts and risks of climate change on water resources go beyond the avail-
ability of water in sufficient quantity and quality, and water management must be
approached from a holistic and integrated perspective. In this sense, basin adapta-
tion strategies developed to reduce the risks of climate change® should prioritise
actions to improve water quality, reinforcing waste water treatment actions and
the control of point-source and diffuse pollution, together with the definition of
adequate flow regimes, which prevent lack of flow from affecting water quality and
wildlife conservation, a situation that will be aggravated by climate change.

The recovery of the morphology and dynamics of watercourses also plays a key
role in hydrological regulation. Therefore, actions such as recovering meanders,
reconnecting flood plains, renaturalising watercourses, preserving wetlands, elim-
inating obstacles, promoting continuity, and recovering riverside forests should
be promoted. These actions perform multiple functions and offer co-benefits such
as reducing flood risk, improving biodiversity and the conservation status of eco-
systems, recharging aquifers, protecting quality, reducing erosion and improving
soil structure.

The protection of groundwater must be a priority, not only because it is the
most vulnerable resource, due to the deterioration of its quality and overexploita-
tion, but also, because it is a strategic resource for water management in situations
of drought. It plays a fundamental role in the maintenance of aquatic ecosystems,
providing the base flow of river systems, and its deterioration jeopardises the en-
vironmental status of rivers and the sustainability of their water supply and flow
maintenance services. For all these reasons, the recovery of groundwater bodies
is a priority objective in terms of adaptation. The reduction of groundwater ab-
stractions should be promoted where sustainability limits are exceeded, and the
effective reduction of pollution should be encouraged, particularly that related to
agricultural and livestock farming.

116 - Link with Line of Action 3.2.
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112 RESPONSIBLE ENTITIES AND COLLABORATORS

River basin authorities and DG Water (MITERD), autonomous communities
through intra-municipal basin plans, with the support of the OECC, DG Coast and
Sea (MITERD) and IGME.

COMPLIANCE INDICATOR

- The number of actions aimed at improving the conditions of water bodies and
associated aquatic ecosystems, as well as the budgets for their implementation
are increased.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved, PIMA Adapta and other sources
of funding.

LINE OF ACTION 3.6. MONITORING AND IMPROVING KNOWLEDGE OF
THE OBSERVABLE EFFECTS OF CLIMATE CHANGE ON WATER BODIES
AND THEIR USES

DESCRIPTION OF THE LINE OF ACTION

Anticipating the impacts of climate change requires building an information
and analysis system to monitor the evolution of the observable effects, and being
prepared for events as they occur.

The characterisation and monitoring of the status of water bodies is essential
in order to verify compliance with the different objectives of water, climate change
and ecosystem planning.

In this sense, in addition to rigorously maintaining the networks for monitor-
ing the status of different water bodies, it is also necessary to continue to advance
in the characterisation of the effects of climate change on them. Their continu-
ous monitoring and evaluation, both quantitative (river flows, aquifer levels) and
qualitative (status of water bodies), must be integrated into the national climate
observation system."’

It is also of vital importance to maintain real-time hydrological information
networks for many reasons including their key role in generating early warnings

117 - Link with Line of Action 1.1
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for flood risk management, as well as water quality information systems as a pre-
ventive measure for the health of the population.

It is also necessary to monitor the evolution of significant pressures including
those related to the different types of water use, both due to extraction and its re-
lated hydromorphological effects, and the return of waste water, leachates, surplus
water, etc.

Real knowledge on the usage of water in Spain is essential for the design of effec-
tive and realistic adaptation strategies, which should address the strict control of
usages within the framework of the current concession regime and legality. For this
reason, the improvement of knowledge on the existing concession regime should
be promoted, including information on real consumption and existing rights, net-
work losses, degree of purification, irrigation returns, reuse, desalination, etc.

Therefore, in order to advance decision-making and knowledge-based adapta-
tion strategies, climate change monitoring systems should integrate the following
instruments:

Network for monitoring the effects of climate change on water bodies, especially
those not altered by direct human action. Hydrological Reserves will be considered
as special elements for monitoring.

- Network for monitoring the condition of all water bodies (quality and quantity).

- Central Water Database in coordination with water registers kept by river basin
authorities , with real information on the existing concession regime.

- Drinking Water Quality Information System (SINAC, in Spanish).

- Bathing Water Quality Information System (NAYADE, in Spanish).

RESPONSIBLE ENTITIES AND COLLABORATORS

River basin authorities , autonomous communities for intra-community riv-
er basin management plans, DG water (MITERD), with the support of OECC, DG
Coast and Sea (MITERD) and the Ministry of Health.

COMPLIANCE INDICATOR

- An up-to-date hydrological information system and systematic observation
data on the effects of climate change on water bodies are available.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved, PIMA Adapta and other sources
of funding.
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I.4. NATURAL HERITAGE, BIODIVERSITY AND PROTECTED AREAS

Spain is one of the most biologically diverse countries in the European Union.
Its geographical position, its rich geological diversity, the great variability of cli-
mates, reliefs and soils, the palaeobiogeographical history and the existence of
islands are some of the factors that have led to this high biological diversity."®

Climate change is already having an impact on biodiversity, from the genetic
level through to the ecosystem. And the risk is increasing due to the accelerat-
ing pace of changes in the distribution of species, changes in phenology, altered
population dynamics and changes in the overall composition of species and eco-
system structure and function, affecting marine, terrestrial and freshwater sys-
tems.

Climate change also multiplies threats to biodiversity by combining with
other drivers of global change. Ecosystem fragmentation is a serious threat to
the conservation of entire ecological processes. Limits to the free movement or
propagation of biological organisms are a problem with serious negative impacts
on biodiversity, especially in the context of climate change. Furthermore, climate
change favours the colonisation processes of invasive exotic species, which are
one of the main causes of biodiversity loss in the world. Also, certain changes
in land use and their interactions with climate change pose a serious threat to
biodiversity.

In marine and coastal systems, climate change impacts such as sea level rise,
acidification, loss of calcifying species and changes in primary productivity have
consequences such as habitat reduction, geographic shift of associated species
and widespread losses of biodiversity and ecosystem functionality.?

The effects of climate change are also felt on geological heritage, since certain
processes (erosion, sedimentary, subsidence, precipitation, dissolution, etc.) that
condition the evolution of geological elements are affected by climate change,
and their degradation may be accelerated.

Adaptation through nature-based solutions (NbS) can reduce the risks of climate
change on biodiversity and provide multiple additional benefits such as carbon

118 - The number of vascular plants present in Spain, for example, exceeds 8,000 species, of which
some 1,500 are endemic. This accounts for about 85% of the vascular plant species inventoried in the
European Union and half of the European endemic species. With regard to animal species, approxi-
mately half of the estimated 142,000 in Europe are cited in Spain.

119 - Kersting, D. (2016). Cambio climatico en el medio marino espafol: impactos, vulnerabilidad
y adaptaciéon. Oficina Espafiola de Cambio Climatico, MAGRAMA, Madrid, p. 166.
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storage, improved water quality, protection of human health, biodiversity conser- 115
vation and livelihood support.

As cited in the Global Assessment Report on Biodiversity and Ecosystem Ser-
vices (IPBES, 2019), in order to achieve the Sustainable Development Goals and the
2050 Vision for Biodiversity, new targets will be more effective if they are defined
with climate change impacts in mind.

LINE OF ACTION 4.1. INCORPORATION OF CLIMATE CHANGE INTO NA-
TIONAL CONSERVATION STRATEGIES*** AND CONSERVATION AND RE-
COVERY PLANS FOR ENDANGERED SPECIES**

DESCRIPTION OF THE LINE OF ACTION

Law 42/2007, of 13 December 2007, on Natural Heritage and Biodiversity estab-
lishes the obligation to approve conservation strategies for endangered species
present in more than one autonomous community, or those species that are key to
the functioning of ecosystems present in more than one autonomous community.
It also provides for the approval of recovery or conservation plans to improve the
conservation status of taxa or populations included in the "Endangered" or "Vul-
nerable" categories, respectively, of the Spanish Catalogue of Endangered Species,
paying special attention to species declared "Critically Endangered"*?

These instruments must include guiding criteria and the most appropriate
measures for the fulfilment of the objectives sought for each species and, where
appropriate, the designation of critical areas. However, for various reasons — such

120 - Article 60.1 of Law 42/2007, of 13 December, on Natural Heritage and Biodiversity, establi-
shes that National Conservation Strategies will be drawn up for the most endangered species and
those that are key to the functioning of ecosystems.

121 - Article 54.1 of Law 42/2007, of 13 December, on Natural Heritage and Biodiversity esta-
blishes that: "The Central Administration and the autonomous communities, within the scope of
their respective competences, shall adopt the necessary measures to guarantee the conservation of
biodiversity living in the wild, giving priority to the preservation of their habitats and establishing
specific protection regimes for those wild species whose situation so requires..". With the aim of
detailing which species these are, the law creates the List of Wild Species under Special Protection
Regime and, within it, the Spanish Catalogue of Threatened Species, both developed by Royal Decree
139/2011, of 4 February.

122 - Article 60.2 of Law 42/2007, of 13 December, on Natural Heritage and Biodiversity, establi-
shes the possibility of declaring species with this legal status. The first declaration of species in a
critical endangered situation was made through Order TEC/1078/2018, of 28 September, declaring
the works and projects aimed at the recovery of these taxa to be of general interest.
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as the lack of sufficient information on the climatic niches of species — climate
change is often not sufficiently factored into these strategies and plans.

The aim of this line of action is to contribute to overcoming these barriers
so that the strategies and plans for listed species are carried out and/or up-
dated, taking into account the requirements imposed by the current context
of climate change, reducing its impact on these species and increasing their
resilience.

Early work to analyse changes in the distribution areas of species based on
climate change projections point to a considerable increase in the number of
threatened species, with more species facing less suitable climatic conditions
or reduced distribution areas, as opposed to those with an increased poten-
tial distribution area or benefiting from more favourable conditions. For this
reason, it is also important to update the studies on the potential distribution
of wild species and their key habitats, using the most recent climate models
provided by the IPCC, so that the information provided can be used to manage
biodiversity in a more complete and sustained manner over time.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, autonomous communities.

COMPLIANCE INDICATOR

- Conservation Strategies and conservation and recovery plans for listed species
(new or updated) incorporate appropriate measures for their conservation in
the face of the expected effects of climate change.

- Conservation actions carried out for listed species include the implementation
of appropriate measures on the ground to improve their conservation in the
face of the expected effects of climate change.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved.
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LINE OF ACTION 4.2. ADAPTIVE PLANNING AND MANAGEMENT OF PRO- 117
TECTED AREAS

DESCRIPTION OF THE LINE OF ACTION

Protected areas are a valuable tool for maintaining ecosystems in a good condi-
tion, with high resilience and the capacity to provide environmental services in a
context of climate change.

Climate change is a major challenge for these areas, as it causes environmen-
tal changes that can substantially modify their starting conditions (zoning, estab-
lished restrictions in management plans, etc.). Despite all this, few protected areas
incorporate climate change into their planning and management in a profound
way.

Incorporation of the climate change factor will require a new approach to man-
agement that considers, among other issues:*?

- Adopting a global, integrative perspective that considers protected areas and
the territory in which they are located as a functional unit.

- Managing uncertainty, basing decision-making on the best scientific informa-
tion, continuously evaluating the results of the actions undertaken.

- Incorporating change as an ever-present process and increasing the adaptive
capacity of ecosystems to new environmental conditions and changes in the
natural disturbance regime.

- Developing new governance tools for a new context, involving a wider range of
actors, improving social support and awareness of the effects of climate change.

The promotion of adaptive planning and management of protected areas can
take the form of measures such as:

- Promoting the development of pilot projects to incorporate climate change ad-
aptation criteria into the planning and/or management of protected areas.

- Facilitating the training of staff working in protected area on impacts, risks and
adaptation.

123 - Atauri, J.A. y otros (2018). Las dreas protegidas en el contexto del cambio global: incorporacién
de la adaptacion al cambio climdtico en la planificacion y gestion. Segunda edicién, revisada y ampliada.
Ed. Fundacién Interuniversitaria Fernando Gonzélez Berndldez para los espacios naturales.
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118 - Conducting a prospective review of protected area networks in a context of cli-
mate change (mandate of the CCyTE Bill).*4
- Developing analyses of the foreseen effects of climate change scenarios on the
distribution of habitat types of community interest.
- Updating the Natura 2000 network conservation guidelines to better take into
account climate change.

In the future, analyses to define the value of these areas and their subsequent
protection regime should consider the role that these territories can play in pre-
venting the risks associated with climate change as a relevant criterion.’* In the
case of marine waters, it is necessary to continue progressing towards the objec-
tive pursued at international objective, which MITERD has assumed, to protect
30% of Spanish marine waters. The network of marine areas in Spain should com-
prise a representative and well-connected sample of marine habitats and species
from the different biogeographical regions present in Spanish seas.

Strengthening marine green infrastructure will also contribute to ensuring the
functionality, connectivity and resilience of marine ecosystems. Among the actions
to be developed in this area in the short term, the following can be highlighted:

- Identification of new areas worthy of protection, taking into account climate
change criteria, among others, for their subsequent declaration as marine pro-
tected areas.

- Effective management, based on the best available scientific and local knowl-
edge, and in collaboration with the economic sectors and society, of all the areas
that make up the network.

- Identification of the elements that will make up the marine green infrastruc-
ture, following the criteria established in the State Green Infrastructure Strat-
egy, and the official declaration of these elements.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, autonomous communities.

124 - According to Article 20.3 of the Draft Climate Change and Energy Transition Bill: Assess-
ment of the medium and long-term representativeness of the networks of national protected areas
and Natura 2000 sites, in the different possible climate scenarios, so that the competent administra-
tions can take the appropriate measures to ensure that these networks continue to meet the habitat
and species conservation objectives for which they were designed within the mentioned time frames.

125 - For example, dune systems and coastal lagoons can play a protective role against sea level
rise; wetlands, peri-urban environments and floodplains can reduce the effects of floods and swells;
well-preserved headwaters contribute to water filtration and flow maintenance, etc
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COMPLIANCE INDICATOR 119

- The main protected area planning and management instruments, revised or
new, incorporate climate change adaptation.
- The surface area of protected marine areas is increased.

ARE REGULATORY INSTRUMENTS REQUIRED?

Yes

FUNDING

Regular budget of the organisations involved and PIMA Adapta.

LINE OF ACTION 4.3. IMPROVING THE ADAPTIVE CAPACITY OF GREEN
INFRASTRUCTURE

DESCRIPTION OF THE LINE OF ACTION

In Spain, Law 33/2015, of 21 September, which amends Law 42/2007, of 13 De-
cember, on Natural Heritage and Biodiversity, introduces a new chapter specifi-
cally referring to the strategic framework for green infrastructure and ecological
connectivity and restoration. The aim is to comply with the guidelines established
by the European Commission'®* through the State Strategy for Green Infrastruc-
ture and Ecological Connectivity and Restoration, whose objective is to "set the
guidelines for the identification and conservation of the elements of the territory
that make up the green infrastructure of Spanish terrestrial and marine territo-
ry, and so that the territorial and sectoral planning carried out by the public ad-
ministrations allows and ensures the ecological connectivity and functionality of
ecosystems, the mitigation and adaptation to the effects of climate change, the
defragmentation of strategic areas for connectivity and the restoration of degrad-
ed ecosystems.”

The State Strategy for Green Infrastructure and Ecological Connectivity and
Restoration is currently pending final approval. The autonomous communities will
use it as a base when drawing up their regional strategies, within 3 years of the
publication of the State Strategy in the Official State Gazette (BOE, in Spanish) (art.
15.4 of Law 42/2007).

126 - The EC Communication "Green Infrastructure: Enhancing Europe's Natural Capital” calls
on EU Member States to create a European Green Infrastructure, which would connect sites of high
ecological value or high ecosystem service provision and integrate them into spatial planning.
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120 The Central Administration, in developing the lines of action of the strategy,

will approve and carry out three-year work programmes, which will include specif-
ic actions to — among other purposes — reduce the effects of ecosystem fragmen-
tation and the loss of ecological connectivity and improve the resilience of Green
Infrastructure, favouring mitigation and adaptation to climate change.

As part of its multifunctional nature, Green Infrastructure highlights the im-
portant relationship between connectivity and the configuration of the landscape
and how this affects the movement and dispersal of species.

Therefore, this line of action will include:

- Interventions aimed at maintaining or improving the provision of ecosystem
services, mainly regulating ones.

- Interventions aimed at improving the ecological permeability of the territory
and ecological connectivity.

- Interventions aimed at reducing pressures on national systems (changes in ag-

ricultural practices, livestock management, forestry management, game and
fish management, etc.).

- Interventions aimed at the ecological restoration of ecosystems.

RESPONSIBLE ENTITIES AND COLLABORATORS
MITERD, autonomous communities.

COMPLIANCE INDICATOR

Initiatives are being taken to improve the adaptive capacity of Green Infra-
structure.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

Regular budget of the organisations involved and European funds.
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DESCRIPTION OF THE LINE OF ACTION

LINE OF ACTION 4.4. CONTROL OF INVASIVE SPECIES

Cumulative records of invasive alien species have increased by 40% since
1980, driven by increased trade and human population dynamics and trends.
Nearly one fifth of the Earth's land surface is at risk from invasions of fauna
and flora, with consequent impacts on native species, ecosystem function
and nature's contributions to people, as well as on economies and human
health.

The ecological consequences of invasive alien species include impacts
on individuals (competition, predation), genetics (hybridisation), population
dynamics (extinction), communities (reduced biodiversity) and ecosystems
(changes in the physical environment), which have a very negative effect on
interactions with climate change (and vice versa). Apart from these ecologi-
cal consequences, there are also economic implications, since these species
have a significant impact on agricultural, livestock and forestry production,
and even on public health.

This line of action seeks to promote, through modelling according to cli-
mate projections: (1) the identification and prioritisation of the invasive alien
species most likely to cause impacts; and (2) the integration of appropriate
measures into available instruments to prevent further invasions of those
species identified as most prone to be favoured by climate change. These
instruments include the following: national strategies for the management,
control and possible eradication of invasive alien species,*®” as well as strat-
egies and plans adopted by regional administrations; the Spanish Catalogue
of Invasive Alien Species;*?® and the List of Alien Species.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, autonomous communities.

127 - Created through article 64.7 of Law 42/2007, of 13 December, on Natural Heritage and Biodi-
versity, content developed through article 16 of Royal Decree 630/2013, of 2 August, which regulates
the Spanish Catalogue of Invasive Alien Species.

128 - Developed through Royal Decree 630/2013, of 2 August.

129 - Created through article 54.3 of Law 42/2007, of 13 December, on Natural Heritage and Biodi-
versity. The importation or introduction of the species contained in this list is subject to risk analysis
to verify whether they are likely to compete with native species, alter their genetic purity or ecologi-
cal balances.
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122 COMPLIANCE INDICATOR

- Initiatives related to climate change adaptation are carried out, including the
identification of the non-native species with the greatest potential to become
invasive in a climate change context, and the inclusion of these species into
planning, preventive or corrective instruments, such as the aforementioned
catalogues and lists.

- If already present in the Spanish territory, management, control and possible
eradication measures are applied to these species.

ARE REGULATORY INSTRUMENTS REQUIRED?

No (although it is possible that the legally established tools — catalogues — may
be modified).

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 4.5. INCORPORATING CLIMATE CHANGE INTO THE
CONSERVATION OF NATURAL AND SEMI-NATURAL HABITAT TYPES AND
THEIR ADAPTIVE MANAGEMENT

DESCRIPTION OF THE LINE OF ACTION

The Habitats Directive establishes that measures taken under it shall aim to
maintain or restore habitat types of community interest to a favourable conserva-
tion status. Law 42/2007, of 13 December 2007, on Natural Heritage and Biodiversi-
ty, in line with the provisions of the Directive, establishes that the Special Areas of
Conservation of the Natura 2000 network must make a significant contribution to
maintaining or, where appropriate, restoring the favourable conservation status of
these types of habitats.

In addition, Law 42/2007 creates the Spanish Catalogue of Habitats in Danger
of Disappearing, which will include those types of habitats whose conservation
or, where appropriate, restoration requires specific protection and conservation
measures because they are in an unfavourable situation in terms of their occupied
surface area or their structure and functioning, among other generic circumstanc-
es. For these catalogued habitat types, Law 42/2007 establishes that conservation
and restoration strategies will be approved, and they will constitute the guiding
framework for the corresponding management plans or instruments.

The incorporation of the 'climate change' factor into the conservation and adap-
tive management of habitat types can take the form of actions such as:
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- Identification, restoration and protection of areas of particular importance for
mitigating the impacts of climate change.

- Assessment of the vulnerability of habitat types to climate change at state level.
This includes the assessment of the climate impact on habitat types (degree of
exposure and sensitivity to the climate event) and the assessment of the adap-
tive capacity of habitat types to climate change.

- Assessment of the conservation status of habitat types at local level consider-
ing climate change.

-Measures to adapt habitat types to climate change. Adaptive management
measures include measures to lower non-climate pressures impacting habitat
types, improve the resilience of habitat types, maintain the abiotic conditions
required by habitat types, reduce the impact of extreme weather events, and
identify climate refugia.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, autonomous communities.

COMPLIANCE INDICATOR

- Actions to conserve (and restore, where appropriate, within the framework
of Line of Action 4.4.) habitat types include the implementation of meas-
ures to improve their conservation in the face of the expected effects of
climate change.

- Actions on habitats of community interest must be made explicit in the
management plans or instruments for the corresponding Natura 2000 ar-
eas.

- Strategies and plans for the conservation and restoration of habitat types
included in the Spanish Catalogue of Habitats in Danger of Disappearing
shall incorporate appropriate measures for their conservation in the face
of the expected effects of climate change.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved and European funds.
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I.5. FORESTRY, DESERTIFICATION, HUNTING AND INLAND FISHER-
IES

In Spain, mountains cover an area of 27.8 Mha, of which 18.4 Mha are tree-cov-
ered and 9.4 Mha are treeless.”® The geographical situation and a complex orogra-
phy determine a great diversity of forest ecosystems. The effects of climate change
on these ecosystems are already evident in many respects: changes in the distri-
bution of arboreal and supra-arboreal forest formations, structural and functional
modifications, alterations in certain forest health parameters, greater vulnerabili-
ty to extreme weather events and wildfires, changes in the flow of environmental
goods and services provided by forests, etc. The projected impacts, according to
future climate scenarios, point to a progressive intensification of these effects as
the 21% century moves on. Forestry activities are also subject to risks and uncer-
tainties arising from climate change of different types: abiotic (environmental and
biophysical), biotic (pests and diseases) and economic.

Desertification, for its part, both impacts and is affected by climate change.
According to the Convention to Combat Desertification, countries with arid and
semi-arid areas, or areas prone to flooding, drought and desertification, are par-
ticularly vulnerable to the adverse effects of climate change. Therefore, in a coun-
try like ours, which is subject to pronounced water irregularity and with a strong
tendency towards aridity in large parts of the territory, the consequences of cli-
mate change will be particularly severe. In turn, the phenomenon of desertification
contributes to exacerbating climate change. It is therefore essential to coordinate
activities in the field of desertification with research efforts and adaptation strat-
egies.

Hunting is one of the main traditional uses of rural areas in Spain. More than
87% of the Spanish territory is subject to some kind of hunting management,
equivalent to 43.8 Mha, distributed over more than 31,700 hunting reserves. Al-
though there are not yet a large number of studies on the subject, it is expected
that climate change will affect hunting activity due to the direct impacts on the
ecosystems inhabited by game species, and consequently, on the biology and dis-
tribution of the species themselves, which may have repercussions both on hunt-
ing seasons and spatial distribution, as well as on interactions with other uses of
the environment in general.

As for inland fishing, this activity is carried out in more than 3,700 watercours-
es and bodies of water, totalling more than 47,000 km of rivers and reservoirs.
Inland fishing has conditioned the distribution and presence of ichthyofauna in
Spanish river ecosystems, especially through the introduction of exotic species,
some of which are subject to sport fishing in the places and under the conditions
permitted by natural heritage and biodiversity legislation.

130 - Based on the international definitions of the UN Forest Resource Assessment and Forest
Europe.
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The acclimatisation of these exotic species is among the main threat fac- 125

tors that negatively affect the survival of native river fish species (of the 59
freshwater species present in Spain, 52 are in one of the IUCN threat catego-
ries) and the ecosystems that support them. The effects of climate change on
river ecosystems (which may involve altering the distribution and abundance
of populations), amplified by the problems of pollution and the expansion of
exotic species, could condition the practice of inland fish farming in the fu-
ture.

In addition, other activities such as pastoralism must be taken into account
in the climate change adaptation of the forestry sector, which also includes
a large portion of grazing resources. Pastoral uses of land are strengthened
through livestock trails, which favour the national extensive livestock pop-
ulation and have an impact on the use of pastures and the preservation of
local breeds, providing great wealth and variability in the future adaptation
of livestock farming to adverse climatic conditions.

LINE OF ACTION 5.1: INTEGRATION OF CLIMATE CHANGE INTO PLAN-
NING INSTRUMENTS WITH IMPLICATIONS FOR THE MAINTENANCE
AND IMPROVEMENT OF FOREST RESOURCES

DESCRIPTION OF THE LINE OF ACTION

The planning instruments for forests and the Spanish forestry sector, such
as the Spanish Forestry Strategy, the Spanish Forestry Plan, the Forest Resource
Management Plans and the Spanish Strategy for the Conservation and Sustainable
Use of Forest Resources, among others, coordinate and guarantee the coherence of
forest-related policies and allow synergies with other sectors that influence forest
management. They also create the conditions for the multifunctional potential of
Spanish forests to be managed in a sustainable and balanced way, allowing forests
to provide a set of vital services.

It is important that revisions of these instruments and the development of new
general planning documents for forest resources respond to the challenges and
threats posed by climate change, which may exacerbate the effects of storms and
wildfires or biotic damage. In turn, climate considerations should be incorporated
into relevant instruments in order to adapt harvest planning to climate change
scenarios in terms of resource efficiency, raw materials, logistics, structural adap-
tation, innovation, education, capacity building and skills, information and com-
munication.

Due to its influence on the forestry sector, it is also of vital importance that
the future Spain's Strategic Plan for the Common Agricultural Policy 2021-2027
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INDEX NATIONAL CLIMATE CHANGE ADAPTATION PLAN
2021 - 2030

126 considers adaptation to climate change, so that the measures programmed enable
the forestry sector to address the potential impacts of climate change, as well as
contributing to increasing the resilience of the sector.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, MAPA, autonomous communities.

COMPLIANCE INDICATOR

-The main revised or new forest planning instruments incorporate climate
change adaptation.

ARE REGULATORY INSTRUMENTS REQUIRED?

Yes

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION S5.2: REVISION AND UPDATING OF FOREST MANAGE-
MENT GUIDELINES AND STANDARDS

DESCRIPTION OF THE LINE OF ACTION

For several decades, the forestry administration has been promoting the devel-
opment of forestry planning and management in different spheres, which has led
to the need to organise the management of forests and their use, mainly through
forest management projects, forest management plans and technical plans. These
instruments, among others, are the tools that enable forest planning and manage-
ment for each specific forest according to its ecological, social and economic char-
acteristics, while facilitating the incorporation of new management guidelines de-
rived from advances in the knowledge of forest systems.

At present, there are various instruments, planned or in force, governing the
planning and management of forests at different levels, such as the common ba-
sic guidelines for sustainable forest management (Central Administration), forest
management instructions (autonomous communities) and standard forest man-
agement models (autonomous communities).

It is essential that these documents integrate climate considerations to help
incorporate climate change adaptation into the day-to-day management of every
forest. Forest management promotes the conservation of forest ecosystems,
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improves their environmental, socio-cultural and economic functions, and can in- 127
crease the contribution of forests to climate change mitigation, as well as enable

forests and forest-dependent populations to adapt to the new conditions brought

about by climate change. Of course, forest management is not only about address-

ing climate change, but has many objectives, often complementary to each other:

production of goods, protection of soil, water and other environmental services,

conservation of biodiversity, provision of socio-cultural services, livelihood sup-

port and poverty reduction. Therefore, efforts to adapt to the effects of climate

change must create synergies and be in harmony with other national and local

forestry objectives.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, autonomous communities.

COMPLIANCE INDICATOR

- The main revised or new forest management guidelines and instruments incor-
porate climate change adaptation.

ARE REGULATORY INSTRUMENTS REQUIRED?

Yes

FUNDING

Regular Budget of the organisations involved.

LINE OF ACTION S5.3: PROMOTING THE INTEGRATION OF
CLIMATE CHANGE INTO HUNTING AND INLAND FISHING POLICIES
AND MEASURES

DESCRIPTION OF THE LINE OF ACTION

The effects of climate change will have important consequences on the hunting
and inland fishing sectors, including the spread of new pathogens and invasive
alien species, population imbalances and habitat changes that will lead to changes
in the areas of distribution of different species, as well as changes in their breeding
and migration seasons, where appropriate.

In view of these expected changes in hunting and fishing activity, it is therefore
essential, while making progress in knowledge generation, to integrate adaptation
into forestry, hunting and inland fishing regulations, as well as into planning and
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128 management instruments, with special mention of the future National Hunting
Management Strategy.

The National Hunting Management Strategy proposes, as part of the goal to
develop a sustainable hunting model integrated into rural development, specific
actions that aim to highlight the contribution of the hunting sector to climate
change adaptation. It is necessary to continue in this direction in order to contrib-
ute to the conservation and improvement of ecosystems and their balance with
other activities, and the uses and services of the natural environment through
adaptive hunting management.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, MAPA, autonomous communities.

COMPLIANCE INDICATOR

- The main planning instruments for hunting and inland fisheries incorporate
climate change adaptation.

ARE REGULATORY INSTRUMENTS REQUIRED?

Yes

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION S5.4: PROMOTING THE PREVENTION OF DESERTIFICA-
TION AND THE RESTORATION OF DEGRADED LAND

DESCRIPTION OF THE LINE OF ACTION

The interactions between desertification and climate change are evident and
well documented by the bodies deriving from both the United Nation Convention
to Combat Desertification and the United Nation Framework Convention on Cli-
mate Change.

As stated in the IPCC report on land and climate change', climate change,
including the increase in the frequency and intensity of extreme events, is con-
tributing to desertification and land degradation in many regions, including the
Mediterranean region. Among the growing risks associated with desertification

131 - https:/www.ipcc.ch/srccl/
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is the exposure and vulnerability of the population to water scarcity in drylands,
while the risks related to land degradation include greater habitat deterioration,
increased exposure to wildfires and floods, and the costs associated with these
events.

Many responses that contribute to climate change adaptation can also com-
bat desertification and land degradation, so it is essential to continue to work in
a coordinated manner on both aspects to achieve complementary and synergis-
tic strategies and measures. Addressing desertification and land degradation in
a manner consistent with climate policies can also generate numerous potential
co-benefits (for example, improved biodiversity or increased food security through
climate change mitigation).

The promotion of the prevention of desertification and the adaptive restoration
of degraded land can take the form of measures such as:

- Application of nature-based solutions in erosion control.

- Integration of land degradation prevention into various land management pol-
icies and regulations.

- Sustainable management of aquifers, development of the culture of water as a
limited resource.

- Appropriate silvicultural treatments to improve the quality and biological di-
versity of protective forest areas, to guarantee their stability and to ensure their
resistance and functionality under extreme conditions.

- Management of extensive livestock farming in arid and semi-arid areas, with
the evaluation of fodder supply, carrying capacity of pastures and adaptation of
stocking rates.

- Rehabilitation of abandoned and severely disturbed areas such as quarries,
mining areas, mining waste facilities, landfills, etc.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, autonomous communities.

COMPLIANCE INDICATOR

- Policies to combat desertification are systematically coordinated and coherent
with those on climate change adaptation.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

Regular budget of the organisations involved and European funds.
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130 LINE OF ACTION S5.5. INTEGRATION OF CLIMATE PROJECTIONS AND AD-
APTATION MEASURES INTO FOREST WILDFIRE PREVENTION POLICIES
AND MEASURES

DESCRIPTION OF THE LINE OF ACTION

Climate projections for the Spanish territory coincide in pointing to an in-
crease in extreme weather events, especially in the summer season, both in
terms of frequency and duration and their annual distribution. Heat waves or
groups of days with extreme temperatures and low relative humidity are di-
rectly associated with the occurrence of large forest wildfires, as they generate
ideal conditions for fuels to burn and, consequently, greater ease of ignition
and spread. It is therefore essential to implement climate change adaptation
programmes in the area of forest wildfires.

Due to the incidence and consequences of forest wildfires in our country,
many organisations are involved in their prevention and extinction, although
the degree of collaboration needs to be expanded.’® In this context, coordinat-
ing the incorporation of the climate projections and adaptation measures pro-
duced by the different bodies responsible for fighting forest wildfires is essen-
tial not only in relation to the ecological management of ecosystems, but also in
the modification of the social patterns behind the occurrence of most wildfires.
It is therefore important to emphasise climate considerations in forest wildfire
prevention planning, wildfire suppression and the restoration of burned land.

Ecological knowledge of forest systems allows us to address the expected
impacts of climate change and to manage landscapes in order to make them
more resistant and resilient to increased wildfire incidence. The integration
of sectoral policies and the involvement of responsible actors in forestry — as
well as the promotion of agroforestry systems and traditional uses such as pas-
toralism — within a perspective of expected climate change and wildfire risk,
are good mechanisms for implementing adaptive measures in the face of the
increased danger of wildfires.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, MIR, autonomous communities

132 - Consult the strategic guidelines for wildfire management at https:/www.mapa.gob.es/es/
desarrollo-rural/temas/politica-forestal/orient_estrategicas_gestion_iiff-2019_tcm30-523469.pdf
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COMPLIANCE INDICATOR 131

- Forest wildfire policies are systematically coordinated and consistent with cli-
mate change adaptation policies.

Yes

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION S5.6. EXPANDING AND UPDATING KNOWLEDGE ON CLI-
MATE IMPACTS AND RISKS AND ADAPTATION MEASURES IN THE FOR-
ESTRY SECTOR, HUNTING AND INLAND FISHERIES, AND COMBATING

DESERTIFICATION

DESCRIPTION OF THE LINE OF ACTION

Numerous lines of research still need to be developed in relation to climate
change adaptation in the forestry sector. In general terms, they can be brought to-
gether in the development of sustainable management models which are adapted
to climate change, integrate new social demands with existing traditional forest
management, and applied to each type of forest ecosystem present in our geog-
raphy, taking into account the socio-economic conditioning factors. Similarly, im-
proving knowledge of the edaphic parameters of Spanish soils is a very important
line of action to generate the basic information required to support adaptation
measures in forestry and pastureland areas.

In terms of genetic resources, there is scientific knowledge, for many relevant
forest species, of the genetic variability of different origins and progenies and their
relationship to adaptive traits on the basis of established genetic tests. However,
most of these trials were set up to assess aspects of interest other than adaptation
to climate change. It is therefore necessary to improve knowledge on this issue
and to broaden the recommendations for the use of forest reproductive material
in this perspective.

The remarkable study and research effort on desertification carried out by our
country over the last 20 years has provided results of great diversity and interest.
Nonetheless, further progress must be made in this direction, looking deeper into
emerging issues such as climate migrations or territorial vulnerability analyses.
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132 For hunting and inland fisheries, it should be assessed whether the man-
agement of these activities should be modified to better adapt to climate pro-
jections. There is no compilation of existing scientific information on the im-
pact of climate change on hunting and inland fisheries (shifting seasons and
species closures, changes in breeding periods, etc.), and their possible syn-
ergies with, on the one hand, the spread of invasive alien species, and on the
other hand, the incidence of pathogens and zoonoses on wildlife and livestock.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, autonomous communities.

COMPLIANCE INDICATOR

-The assessment of climate change impacts and adaptation in forestry,
hunting and inland fisheries and the fight against desertification is regu-
larly updated in line with the latest available climate models and scenarios.

-New studies and information are generated in areas relevant to the adap-
tation of forestry, hunting and inland fisheries and their integration in the
fight against desertification.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved and PIMA Adapta.
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I.6. AGRICULTURE, LIVESTOCK, FISHERIES AND AQUACULTURE
AND FOOD

One of the basic aspirations of any society is to ensure access to sufficient,
safe and nutritious food to meet its needs, which is also one of the main guar-
antees of human well-being.

Guaranteeing food security in Spain in the face of the risks arising from
climate change'? involves ensuring food chains that are well adapted to the
projected changes, make sustainable use of natural resources and provide an
adequate quality of life for those involved each of the stages. All these issues
have a particular impact on rural areas. Furthermore, consumers, as a key
element of the food system, need to be informed about the impacts of their di-
etary choices and be provided with incentives to facilitate positive supply-de-
mand interactions that enhance adaptation and resilience to climate change.

Agriculture, livestock, fisheries and aquaculture are strategic sectors in
Spain, with great economic, social, territorial and environmental importance.
The food sector is also one of the most important sectors of the Spanish econ-
omy and the food industry is the leading industrial sector.

The area used for agricultural and livestock activities in Spain, arable land
and land used primarily for pasture, is around 25 million ha,** half of the total
area of the country. In agriculture, arable crops occupy most of the area (9
million ha), followed by fallow land and other unoccupied land (3 million ha)
and woody crops (4.7 million ha), with olive groves being the woody crop with
the largest area. Approximately 78% of the cultivated area is rainfed and 22%
is irrigated. In the livestock sector, pigs have the largest number of head (31
million), followed by sheep (16 million), cattle (6 million) and goats (3 million).
In terms of the fisheries and aquaculture sector, the marine fisheries sector
had a turnover of 1 billion euros in 2018, generating around 30,000 jobs. Aqua-
culture, for its part, had a turnover of more than 700 million euros in the same
year and generated 18,800 jobs.

133 - The draft Climate Change and Energy Transition Law dedicates its article 20 to the "consi-
deration of climate change in food security’, recognising the need for public administrations to pro-
mote the improvement of knowledge on the effects of climate change on food security and diet, and
to design actions aimed at addressing them. To this end, it is established that the National Climate
Change Adaptation Plan should include "specific strategic objectives, associated indicators and adap-
tation measures aimed at mitigating food security risks associated with climate change, including
the appearance of emerging food risks".

134 - MAPA Statistical Yearbook 2018 https:/www.mapa.gob.es/estadistica/pags/anuario/2018/
anuario/AE18.pdf
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134 These sectors are highly vulnerable to the effects of climate change, with
impacts that are already evident®® and which, in the absence of adaptation
measures, will only increase as the 21° century progresses. Impacts on the ag-
ricultural sector include, among others, crop damage, losses and disturbances
due to increased extreme weather events; reduced yields of rain-fed crops;
changes in pest and disease patterns; northward displacement of areas suit-
able for certain crops; increased area suitable for some agricultural species
due to the disappearance of frost; and increased photosynthetic rates of some
crops due to increased atmospheric CO2 concentration. In the case of the live-
stock sector, these include the impact on livestock due to heat stress; reduced
livestock production due to animal distress and diet imbalance; reduced pas-
ture availability; and changes in pest and disease patterns. The main impacts
on fisheries are related to the geographical redistribution of marine species as
a consequence of warming, acidification and loss of oxygen from seawater, as
well as variations in catch yields. Finally, in the case of marine aquaculture, the
impacts come from the increased violence of storms and changes in bioclimat-
ic production conditions, while inland aquaculture will be impacted by lower
rainfall and river flows.

Both the agricultural and fisheries sectors are, for the most part, regulated
by the Common Agricultural Policy (CAP) and the Common Fisheries Policy
(CFP). Successive reforms of both policies have strengthened environmental
protection and climate action issues, including them as priority objectives and
gearing them towards achieving the EU climate and environmental goals.

LINE OF ACTION 6.1. EXPANDING AND UPDATING KNOWLEDGE ON IM-
PACTS, RISKS AND ADAPTATION FOR THE MAIN CROPS, LIVESTOCK SPE-
CIES, FISHERIES AND AQUACULTURE IN SPAIN, AS WELL AS IN THE FOOD
SECTOR, INCLUDING THE INTERRELATION OF ALL ELEMENTS OF THE

FOOD SYSTEM

DESCRIPTION OF THE LINE OF ACTION

The food sector in Spain is of great economic, social, territorial and environ-
mental importance, and brings together a great diversity of crops, livestock spe-
cies, fisheries, aquaculture production and production systems. The various stud-

ies carried out in recent years to assess the impacts and risks of climate change in

135 - Report "Impactos, vulnerabilidad y adaptacién al cambio climético en el sector agrario:
Aproximacién al conocimiento y practicas de gestién en Espana”’, MAGRAMA 2016
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the sector, and to identify the main adaptation options, show that it is impor- 135
tant to assess each agricultural, livestock, fishery or aquaculture activity ac-

cording to the climatic and environmental conditions in which it is carried out

and the practices adopted.

Moreover, it is considered relevant to assess the vulnerability of the food
system as a whole, taking into account the interrelationships of all the ele-
ments that make it up so that, as recommended by the latest IPCC report on
"Climate Change and Land" published in 2019, the system is addressed from a
holistic approach, including aspects ranging from production, processing and
marketing to food consumption (diet) and food waste.

This line of action is aimed at expanding and updating knowledge on cli-
mate impacts and risks and adaptation measures for the main crops, livestock
production, fisheries and aquaculture production and the food system in Spain,
taking into account regional climate projections based on the models and sce-
narios used in successive IPCC reports.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, MITERD, MAPA, AEMET, with the collaboration of research institu-
tions and centres, autonomous communities and organisations involved in food
production, processing and marketing.

COMPLIANCE INDICATOR

- Up-to-date assessments of the impacts and risks of climate change based on
the latest climate models and scenarios are available.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved, PIMA Adapta and other pro-
grammes or initiatives.
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136 LINE OF ACTION 6.2. STRENGTHENING ADAPTATION TO CLIMATE

CHANGE IN THE POST-2020 COMMON AGRICULTURAL POLICY IN SPAIN

DESCRIPTION OF THE LINE OF ACTION

The Common Agricultural Policy (CAP) for the post-2020 period will play a
key role in guiding agricultural production and practices in Spain. The Regula-
tion proposals presented by the European Commission in 2018 underline the
need for this post-2020 CAP to better respond to current and future challenges,
with a particular focus on the environment and climate change.

This future CAP sets out nine specific objectives, based on the three pillars of
sustainability (objective 4 refers to “contributing to climate change mitigation
and adaptation, as well as sustainable energy"), complemented by a common
cross-cutting objective of modernising the agricultural sector through knowl-
edge, innovation and digitalisation in rural areas, which is also key to tackling
climate change.

MAPA is currently preparing Spain's Strategic Plan for the post-2020 CAP,
in collaboration with MITERD, the autonomous communities, and agricultural
and environmental organisations. This Strategic Plan, which must respond to
the future needs of agriculture in our country, is being drawn up on the basis
of the European Commission's legislative proposals, which provide for great-
er environmental ambition and climate action, and must involve the effective
participation of the competent authorities for the environment and climate (as
stated in Art. 94.2. of the proposed Regulation which establishes the guidelines
for the strategic plans to be drawn up by the Member States).

This line of action aims to strengthen the climate change adaptive compo-
nent of future CAP interventions in order to meet the above-mentioned objec-
tives and to achieve an agricultural sector that can cope with the impacts of
climate change and, at the same time, contributes to the increased resilience of
the sector.

RESPONSIBLE ENTITIES AND COLLABORATORS

MAPA and autonomous communities, MITERD.

COMPLIANCE INDICATOR

- Spain's Strategic Plan for the post-2020 CAP includes provisions that promote
climate change adaptation in the agricultural sector.
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ARE REGULATORY INSTRUMENTS REQUIRED? 137

No

FUNDING

Funds equivalent to EAFRD and EAGF (post-2020 CAP) and regular budget of
each organisation.

LINE OF ACTION 6.3. REVIEW OF EXISTING AND FUTURE PLANS, REGU-
LATIONS AND STRATEGIES RELATED TO THE AGRICULTURE, LIVESTOCK,

FISHERIES AND AQUACULTURE SECTORS, TAKING INTO ACCOUNT NEW
CLIMATE SCENARIOS

DESCRIPTION OF THE LINE OF ACTION

The different plans, regulations and strategies affecting the agriculture, live-
stock, fisheries, aquaculture and food sectors should be reviewed and updated to
integrate the climate change variable, considering, where appropriate, its main
effects (increase in temperature, variation in rainfall patterns, increase in the in-
tensity and frequency of extreme events, increase in acidification of the sea, etc.),
taking into account regionalised climate projections for Spain based on the models
and scenarios used in the IPCC reports.

This integration of climate change should also be considered in the new plans,
regulations and strategies developed for the Spanish agricultural sector (arable
and industrial crops, fruit and vegetables, wine and olive production), and for the
livestock, fisheries and aquaculture sectors.

Furthermore, taking into account the impacts of climate change on the availa-
bility and quality of water resources in Spain, it will be necessary to consider these
impacts in irrigation planning and, therefore, in the coordination of agricultural
policy and hydrological planning.

RESPONSIBLE ENTITIES AND COLLABORATORS

MAPA and autonomous communities, MITERD.

COMPLIANCE INDICATOR

- The most relevant plans, regulations and strategies incorporate climate change.
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138 ARE REGULATORY INSTRUMENTS REQUIRED?

To be assessed.

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 6.4. FOSTERING PRACTICES THAT PROMOTE

GREATER RESILIENCE TO THE IMPACTS OF CLIMATE CHANGE
ON THE FOOD SYSTEM

DESCRIPTION OF THE LINE OF ACTION

Soil and water management and biodiversity conservation are essential pil-
lars for the adaptation of the Spanish agricultural and livestock sector to climate
change. The PNACC should promote best agricultural practices to ensure that,
through the proper management and conservation of these resources, the sector
becomes more resilient to the impacts of climate change. In many cases, this will
also have strong synergies with mitigation, by increasing the sector's CO2 fixation
capacity.

Among the practices that promote greater resilience to the impacts of climate
change, the most recent studies highlight organic farming, conservation agricul-
ture, extensive livestock systems and precision agriculture, among others.**

However, the agricultural sector not only suffers the consequences of the im-
pacts of climate change, but its own practice can sometimes be a cause of in-
creased vulnerability to these impacts. There are practices and measures that can
minimise this vulnerability, including hydrological-forestry restoration in areas at
high risk of erosion; the promotion of native forest crops to replace agricultural
crops in flood-prone areas; crop rotation and diversification; the maintenance of
vegetation covers and the incorporation of pruning remains into the soil in woody
crops; saving and efficiency measures aimed at reducing net water consumption;
and a commitment to crop varieties or livestock species that are better adapted to
the impacts of climate change.

136 - For more than 20 years, MAPA has maintained the Agroclimatic Information System for
Irrigation (SiAR), an infrastructure that captures, records and disseminates agroclimatic data that
generates valuable open datasets for the agricultural sector. The system provides a series of services
with the main objective of achieving a reduction in water consumption, offering data on the water
demand of irrigated crops and helping the farmer to make decisions on when and how much to irri-
gate. The improvement and development of climate services linked to SiAR will allow for better water
management and water savings in the field of irrigation.
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Some of the aforementioned practices and measures also have the particu- 139
larity of fixing CO:2 and acting as agricultural sinks, and they have been includ-
ed in the National Integrated Energy and Climate Plan (2021-2030) together
with other measures that promote the reduction of GHG emissions.

It is also worth mentioning that, in order to achieve a more adapted food
system, it is necessary to promote the bioeconomy and the circular economy
across all stages, which will generate important benefits for rural populations.
It will also be important to promote short trade channels and local agriculture
to address the vulnerability that climate change is expected to produce in the
food trade on a global scale.

RESPONSIBLE ENTITIES AND COLLABORATORS

MAPA and autonomous communities, with the collaboration of MITERD.

COMPLIANCE INDICATOR

- Instruments are in place to support more resilient crop and livestock farming
practices.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

@)

Regular budget of the organisations involved.

LINE OF ACTION 6.5. DEVELOPMENT OF COMMUNICATION ACTIONS
ON THE RELATIONSHIP BETWEEN FOOD AND CLIMATE CHANGE FOR A
MORE RESPONSIBLE FOOD CONSUMPTION

DESCRIPTION OF THE LINE OF ACTION

The food choices made by Spaniards contribute to the orientation of the food
system as a whole and can play a positive role in the consolidation of sustainable
and resilient production models and practices. In this sense, it is important that
consumers, when making their purchasing choices, are aware that different food
products, including water, and their production systems, as well as distribution
and logistics chains, have different impacts on the environment and on the fight
against climate change.
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140 Furthermore, it is estimated that one third of the food produced is currently
wasted, a fact that is totally incompatible with the need to feed a growing popu-
lation in an agricultural environment where many of the productions are going
to see their productivity reduced by the impacts of climate change.

For all these reasons, and in view of the foreseeable changes that will take
place in largely globalised food systems, it is crucial to inform, raise awareness
and educate consumers about the different food options, the real cost of food
production, including environmental costs, and alternative and more sustaina-
ble systems of production, distribution and consumption.

This line of action requires the collaboration of actors involved in the pro-
duction, processing and distribution of food, including external trade, as well
as competent bodies in food consumption and those responsible for food health
policies.

This line is closely related to line 17.5, which is generally oriented towards the
promotion of resilient and climate-adapted lifestyles.

RESPONSIBLE ENTITIES AND COLLABORATORS

MAPA, MAPA, MITERD, Ministry of Consumer Affairs, Ministry of Health, AESAN
(Spanish Agency for Food Safety and Nutrition, Ministry of Consumer Affairs), in
collaboration with the autonomous communities and local authorities within the
scope of their competences.

COMPLIANCE INDICATOR

- The departments involved in this action promote food habits that contribute to
more sustainable and resilient models.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

Budget of the organisations involved.
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LINE OF ACTION 6.6. STRENGTHENING ADAPTATION TO CLIMATE 141
CHANGE IN THE COMMON FISHERIES POLICY (CFP), IN NATIONAL MAN-
AGEMENT AND RECOVERY PLANS AND IN THE AQUACULTURE SECTOR

DESCRIPTION OF THE LINE OF ACTION

The projected impacts of climate change on the marine environment will con-
sist mainly of an increase in the temperature of the water, an increase in its acidity
level, a decrease in the oxygen level and an increase in the violence of storms at sea.
These physical and chemical effects will result in changes to species distribution,
an increase in invasive species and fish productivity losses.

Faced with this scenario, the Common Fisheries Policy already considers the
effects of climate change through scientific assessments of different fish stocks,
which are the basis for the adoption of management measures for catches. Its fu-
ture reform should enhance scientific knowledge in relation to climate change and
its effects, contributing to the social and economic sustainability of the coastal
communities which are dependent on fisheries.

It is therefore proposed that the effects of climate change continue to be taken
into account in the design, implementation and monitoring of the CFP and, in par-
ticular, its application in Spain.

Similarly, the national fisheries policy will integrate climate change considera-
tions in the design, implementation and monitoring of management and recovery
plans, as well as in the aquaculture sector.

RESPONSIBLE ENTITIES AND COLLABORATORS

MAPA and MITERD, in collaboration with the autonomous communities within
the scope of their competences.

COMPLIANCE INDICATOR

-The Common Fisheries Policy and the national management and recovery
plans for fisheries and the aquaculture sector in Spain integrate climate change
considerations.

ARE REGULATORY INSTRUMENTS REQUIRED?

Yes

FUNDING

Budget of the organisations involved.
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I.7. COASTS AND MARINE ENVIRONMENT

The coastal area is home to a third of Spain's population, although it makes
up only 6.7% of the territory. Over the first few years of the 21°* century, the resi-
dent population in coastal municipalities grew at a higher rate than the nation-
al average (1.9%, compared to 1.6% overall). The coasts are also a key attraction
for one of the country's main economic activities: tourism.

Climate change-related coastal hazards include the increased frequency
and intensity of coastal storms, permanent inundation due to sea level rise,
increased erosion and loss of key ecosystems due to seawater warming.

According to projections made under the framework of the C3E project,’’
updated in 2019, coastal features will experience an increase in flooding, which
will be moderate in intensity but more significant in frequency. By way of ex-
ample, it has been estimated that, in the city of Bilbao, over a period of 50 years,
the flood level would rise from 3.85 m in 2010 to 4 m in 2040. However, the
flood level of 3.85 m would change from once every 50 years to once every 15
years in 2040.*® For non-rigid coastal features, such as beaches, sea level rise
results in the loss and fragmentation of habitats and, in many cases, a retreat
of the sandy beach, with significant differences between different stretches of
coastline.

The Spanish Coastal Climate Change Adaptation Strategy, adopted in 2017,
classifies adaptation options into three broad groups:

Protection: The ultimate aim is to protect at-risk areas, whether they are
part of the socio-economic or natural system, by attempting to prevent im-
pacts from occurring. Examples include the regeneration of dune systems,
the protection of seagrass beds, the protection and restoration of coastal wet-
lands and marshes, and the re-establishment of artificially interrupted sedi-
ment transport. In the marine context, an effective adaptation strategy is the
establishment and management of a coherent, connected and representative
network of marine protected areas that promotes resilience to climate change.

Accommodation: Elements at potential risk are retained in the affected areas,
with priority given to reducing vulnerability through a variety of actions: meas-
ures that increase readiness for potential impacts (early warning systems,

137 - https:/c3e.ihcantabria.com/

138 - Losada, I. y otros (2014). Cambio climdtico en la costa espanola. Magrama, Madrid.
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evacuation protocols, etc.), introduction of specific regulations for the con- 143
struction of infrastructures and buildings (elevation of dwellings, changes in
the design of foundations, protection against humidity, etc.).

Retreat: These are based on the planned abandonment of areas likely to be
affected by the impacts of climate change or extreme hazards. Examples are
the relocation of highly exposed housing and infrastructure to safe areas and
the public acquisition of land on the coastline in order to incorporate it into
the Maritime-Terrestrial Public Domain.

In addition, the Strategy also uses the classification proposed in the IPCC's
Fifth Assessment Report, which organises adaptation options into the follow-
ing categories:

1. Structural and physical: engineering, technology, ecosystem-based, services.

2. Social: education, information, behaviour.

3. Institutional: economics, laws and regulations, government policies and
programmes.

LINE OF ACTION 7.1. DEVELOPMENT OF RISK ANALYSIS TOOLS AND
THE DEFINITION OF ADAPTATION INITIATIVES ON THE COAST AND
AT SEA

DESCRIPTION OF THE LINE OF ACTION

This line of action is aimed at providing the different public and private
sectors with competence and strategic interests in the coastal space with
useful methods and tools to manage the risks arising from climate change.
In this regard, the Directorate General for the Coast and the Sea is working
on the identification of flood-prone areas as a result of the effects of climate
change.

Among the specific actions to be developed in this line of work, the follow-
ing can be highlighted:

-Regular updating of climate change projections for the Spanish coast and
of the C3E scenario viewer, using the latest climate models compiled by
the IPCC.

- The definition of methodological proposals applicable to territorial and
urban planning in coastal areas. As an example, MITERD could define
standards to facilitate the delimiting of areas at risk of being reached by
the sea due to storms or extreme weather phenomena.

- Elaboration of methodological guidelines aimed at limiting the damage
caused by coastal storms in urban areas or areas of public interest, for
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144 example, by reducing the level of risk to buildings and infrastructure.
- Support the autonomous communities in the preparation of risk reports
and adaptation plans in the areas and infrastructures under their juris-
diction.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD and the autonomous communities involved, with the collaboration of
DGPCE (MIR), local entities.

COMPLIANCE INDICATOR

- Climate change projections for the coast are updated on a regular basis.
- Methodological guides are developed to limit the damage caused by coastal
storms in urban areas or other areas of public interest.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved and European funds.

LINE OF ACTION 7.2. CHANGES TO REGULATORY FRAMEWORK TO

FACILITATE COASTAL AND MARINE ADAPTATION

DESCRIPTION OF THE LINE OF ACTION

This line of action is aimed at studying and proposing changes to the regula-
tory framework in order to improve the effectiveness of responses to coastal haz-
ards. Challenges in this field include the following:

- Incorporation of objective criteria for the granting of occupancy titles for the
Maritime-Terrestrial Public Domain, or its extensions, based on the best avail-
able science.

- Increasing flexibility in the granting of occupancy titles, for example, by being
able to limit or reduce the terms of concessions or speed up their review due to
climate change.

- Streamlining the revision of the boundaries of the Maritime-Terrestrial Public
Domain, based on scientific data.

- Identification of other barriers to adaptation within the regulatory framework.
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Among the regulations that could be subject to revision to facilitate adaptation 145
processes are the Coastal Law and Regulation and the Law on Land and Urban
Rehabilitation.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD and autonomous communities with competences in this area.

COMPLIANCE INDICATOR

- Working groups are set up to analyse and, if necessary, propose possible chang-
es to the regulatory framework.

- Proposals for legal changes to facilitate adaptation in the coastal and marine
environment are approved, where appropriate.

ARE REGULATORY INSTRUMENTS REQUIRED?

Yes

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 7.3. INTEGRATION OF COASTAL RISKS INTO PLANS

AND PROGRAMMES THAT INCLUDE THE COASTAL SPACE

DESCRIPTION OF THE LINE OF ACTION

This line of action is oriented towards the production of climate change ad-
aptation plans for key elements of the coastline, highlighting adaptation plans
for state-owned ports and adaptation plans in areas of the Maritime-Terrestrial
Public Domain (DPMT, in Spanish) assigned to the autonomous communities or
ports transferred to them.

It also includes the development of actions to facilitate the consideration of
risks arising from sea level rise and the increased risks associated with mari-
time storms in already established plans, such as Spatial Plans affecting coastal
territories and General Urban Plans.

Maritime spatial plans should also incorporate the climate change compo-

nent into the planning of present and future human activities in the marine
environment.
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146 RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, OPPE and port authorities, autonomous communities and coastal
municipalities with the collaboration of the DGPCE (MIR).

COMPLIANCE INDICATOR

- State-owned ports have specific adaptation plans.

- Autonomous communities have adaptation plans for the ports that have been
transferred to them or Maritime-Terrestrial Public Domain land assigned to
them.

- All General Urban Development Plans from 2021 onwards take into account
the risks arising from sea level rise and the effects of maritime storms.

- Maritime spatial plans incorporate the climate change variable.

ARE REGULATORY INSTRUMENTS REQUIRED?

Amendments to coastal legislation regarding flood zones and areas in severe
regression may be required.

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 7.4. DEVELOPMENT OF ADAPTATION INITIATIVES IN

THE MARITIME-TERRESTRIAL PUBLIC DOMAIN AND RELATED AREAS

DESCRIPTION OF THE LINE OF ACTION

This line of action is specifically oriented towards the identification, planning
and development of adaptation projects and initiatives in the maritime-terrestrial
public domain and related areas.

Interventions may include, among others:

- Environmental restoration of natural coastal areas, such as beaches, dune sys-
tems and marshes.

- Demolition of artificial features that are deteriorated, highly vulnerable or det-
rimental to the integrity of the public domain and reduce its adaptive capacity.

- Interventions on at-risk infrastructure to increase its resilience to climate
change.
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- Relocation of at-risk infrastructure and buildings or changes in land use in 147
approved but not implemented Urban Plans to avoid the construction of fa-
cilities or housing in unsuitable areas.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, other departments of the Central Administration in charge of vulner-
able infrastructures, autonomous communities and local entities.

COMPLIANCE INDICATOR

After identifying the best solutions for the risks, the following projects,
among others, are developed and implemented:
1. Adaptation projects based on the use of green infrastructure.
2.Projects aimed at increasing the resilience of coastal spaces by removing
at-risk artificial elements.
3.Projects toincrease the resilience of coastal infrastructure to climate change.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

@)

Regular budget of the organisations involved, PIMA Adapta and European funds.

LINE OF ACTION 7.5. FOSTERING INSTITUTIONAL COORDINATION AND
SOCIAL PARTICIPATION FOR ADAPTATION ON THE COAST AND AT SEA

DESCRIPTION OF THE LINE OF ACTION

This line of action is oriented towards the generation of governance and col-
laboration instruments that facilitate the coordinated action of public institutions
and society as a whole for adaptation on the coast and at sea. Among the actions to
be developed in this area in the short term, the following can be highlighted:

- Support for outreach and citizen science initiatives focused on monitoring the
effects of climate change on coastal and marine areas.

- Strengthening of the technical working group on coastal risks within the Im-
pacts and Adaptation Working Group (GTIA).

- Strengthening of the technical working group on adaptation in ports and other
coastal infrastructure.
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148 - Removing barriers to adaptation in the implementation of adaptation strate-
gies.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, with the collaboration of DGPCE (MIR), OPPE, port authorities and
autonomous communities.

COMPLIANCE INDICATOR

- Outreach and citizen science initiatives are put in place.
- Technical working groups are strengthened, with a balanced presence of wom-
en and men.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved.
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I.8. CITY, URBAN PLANNING AND BUILDING

80% of the Spanish population is concentrated in urban areas, which account
for only 20% of the territory, placing us among the countries with the highest
percentage of urban population in the whole of the European Union. The impacts
of climate change significantly affect the urban environment, the quality of life
in cities and the provision of essential services such as transport, water, energy,
housing, health and social services.

Proposals for the occupation and distribution of different uses and activities in
the urban territory (housing, social facilities, economic activities, services, infra-
structure, etc.) must take into consideration the current and future characteristics
of the climate and the effects of climate change, so that the urban structure and
metabolism are fully adapted to the changing climate conditions. The long lifespan
of buildings and infrastructure means that the urban environment faces signifi-
cant climate risks (damage to materials and structures, higher maintenance costs,
loss of value of real estate assets, etc.).

Urban metabolism, understood as the energy flows and the cycles of matter
that circulate and feed cities and the territories where they are located, is spe-
cifically affected by the effects of climate change, which has impacts on multiple
areas, services and sectors. Planning and management by public administrations
must therefore provide solutions that minimise risks by acting on exposure and
vulnerability.

Many climate impacts are accentuated in built-up areas where unique microcli-
mates can be created in terms of temperature, wind and precipitation. In addition,
cities concentrate population, infrastructure and socio-economic activities that
are sensitive to climate risks.

Heat waves and their impacts on cities are increased by the “urban heat island"
effect, and the intensity of this phenomenon depends on several characteristics
such as the spatial form of the city, its morphology, the presence of vegetation or
the albedo of the materials used for urbanised surfaces.

Flooding is also favoured by large impermeable urban surfaces, which prevent
infiltration and encourage run-off. Moreover, the location of a substantial part of
urban areas on the coastline makes them particularly exposed to the effects of sea
level rise and extreme coastal events.

The presence of green spaces, the creation of flood zones, the restoration of

urban sections of rivers, permeable pavements and sustainable urban drainage
systems increase natural drainage and reduce the risk of severe flooding in cities.
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150 Urban planning that promotes green infrastructure and nature-based solutions
increases the resilience of cities and achieves numerous co-benefits, such as im-
proved air quality and biodiversity, and better health and quality of life for citizens.

LINE OF ACTION 8.1. LINKING AND REINFORCING THE SPANISH URBAN
AGENDA AND THE NATIONAL CLIMATE CHANGE ADAPTATION PLAN AS
GOVERNANCE FRAMEWORKS

DESCRIPTION OF THE LINE OF ACTION

One of the targets included in Sustainable Development Goal 11, "Sustainable
Cities and Communities” is the adoption and implementation of integrated poli-
cies and plans to promote inclusiveness, resource efficiency, climate change mit-
igation and adaptation, and disaster resilience, by conducting integrated disaster
risk management, in line with the Sendai Framework 2015-2030.

The Spanish Urban Agenda (AUE, in Spanish),3® published in 2019, presents
among its strategic objectives the prevention and reduction of climate change
impacts and the improvement of resilience in the urban environment. These ob-
jectives are developed through proposals for action that are closely linked to this
National Climate Change Adaptation Plan (PNACC).

In addition, this PNACC line of action proposes to advance in a framework of
common indicators and objective reference parameters for the monitoring of Ur-
ban Agendas and climate change adaptation policies. The AUE emphasises mon-
itoring and evaluation and sets out a dynamic system of indicators which must
be shared with the PNACC. There are two different types of indicators: purely
descriptive indicators, which should help the territorial administrations with the
elaboration of their own diagnoses of the situation and which will be supplied by
the Central Administration, and evaluation and monitoring indicators, which are
relevant for measuring the degree of effective implementation of the Agenda.

This line of action must be shared with the autonomous communities and mu-
nicipal authorities, through interdepartmental and intersectoral commissions, in
order to tackle adaptation in the urban environment and promote inter-adminis-
trative coordination at city level.

139 - http:/www.aue.gob.es/
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RESPONSIBLE ENTITIES AND COLLABORATORS 151

Directorate General for Housing and Land and DG Urban Agenda and Architec-
ture MITMA. Ministry of Transport, Mobility and the Urban Agenda, in Spanish),
Sectoral Conference on Housing, Urban Planning and Land, OECC and FEMP
(Spanish Federation of Municipalities and Provinces, in Spanish).

COMPLIANCE INDICATOR

- The number of cities developing urban agendas increases, including climate
change adaptation plans and measures.

- The prospective system of PNACC indicators incorporates indicators from the
Spanish Urban Agenda.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved.

LINE OF ACTION 8.2. INTEGRATING CLIMATE CHANGE ADAPTATION

INTO TERRITORIAL AND URBAN PLANNING

DESCRIPTION OF THE LINE OF ACTION

Adaptation of the territorial and urban model to the effects of climate change,
with particular progress in prevention, is one of the specific objectives of the Span-
ish Urban Agenda. The actions proposed by the AUE include developing a sectoral,
territorial and urban planning that responds to the prevention of natural risks,
and incorporating natural risk maps into planning in order to avoid urban trans-
formation actions that could be affected by floods, torrential rains, rising sea levels,
water insufficiency, risk of landslides, etc.

The AUE also provides for the inclusion of climate change scenarios, the imple-
mentation of climate change emergency plans and the promotion of prevention
and adaptation actions on urbanised land susceptible to natural hazards.

In addition to advancing the integration of climate change risks into spatial and
urban planning, it is necessary to incorporate the concept of urban green and blue
infrastructures into planning, as multifunctional nature-based solutions, which
solve urban problems such as improving biodiversity, managing flood-prone areas,
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152 reducing heat islands, combating climate change and improving air quality.
There is also a need to promote the incorporation of urban climate mapping
into urban planning and management tools, which can encourage the creation
of climate refugia.

The AUE includes a specific objective focused on improving resilience to cli-
mate change, which incorporates the consideration of the spatial form of the
city, its morphology, the presence of vegetation, the albedo of urban surface
materials and the application of bioclimatic criteria in the design of open spaces
as lines of action.

Proper planning that takes into account the influence of the regional and lo-
cal climate, compact development, infilling of urban gaps and spaces, and smart
densification can preserve space for agriculture, bioenergy and carbon sinks.
Proximity urban planning and the reorganisation of urban mobility, giving pri-
ority to public transport and active mobility, make it possible to increase air
quality and reduce the heat island effect. Low Emission Zones, traffic calming
and the recovery of public space are key elements.

The full integration of adaptation into spatial and urban planning should be
supported through the analysis and monitoring of the spread of urbanised land
in the territory from a climate change perspective. Instruments such as the
Urban Information System (SIU)*° allow the phenomenon to be analysed on a
territorial scale, offering tools for the establishment of clear objectives in urban
and territorial planning instruments, with the goal of achieving a more rational
use of land.

RESPONSIBLE ENTITIES AND COLLABORATORS

DG Urban Agenda and Architecture (MITMA), Directorate General of Housing
and Land (MITMA), Sectoral Conference on Housing, Urban Planning and Land, DG
European Funds (MH. Ministry of Finance, in Spanish), DGPCE (MIR) and FEMP.

COMPLIANCE INDICATOR

- There are tools for accessing updated electronic information on urban classifi-
cation and categorisation, available to public and private operators, as well as
complementary information on effective land occupation and use, and natural
risk areas.

- New territorial and urban plans analyse the risks of climate change, incorporat-
ing measures to minimise them.

140 - https:/www.mitma.gob.es/portal-del-suelo-y-politicas-urbanas/sistema-de-informa-
cion-urbana/sistema-de-informacion-urbana-siu
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ARE REGULATORY INSTRUMENTS REQUIRED? 153

Climate Change and Energy Transition Law and the adaptation of autonomous
community urban planning regulations.

FUNDING

Regular budget of the organisations involved, Housing Plan, European funds.

LINE OF ACTION 8.3. INTEGRATING CLIMATE CHANGE ADAPTATION
INTO THE BUILDING SECTOR

DESCRIPTION OF THE LINE OF ACTION

More than half of the Spanish building stock was constructed prior to the entry
into force of the first Spanish regulation (NBE CT 1979) which stipulated mini-
mum energy efficiency requirements. Therefore, the reconversion of the property
and construction sector towards the renovation and regeneration of buildings and
urban renewal is a fundamental aspect to reduce the vulnerability of buildings,
especially housing, to climate change.

Responding to many of society's emerging needs inevitably requires a signifi-
cant transformation of the entire built heritage. Our buildings and public spaces
were designed for different situations, needs and lifestyles from those we have
today and without considering future climate conditions.

The AUE emphasises the value of urban renovation, regeneration and renewal,
identifying areas that allow for the application of integrated physical-spatial, social,
economic and environmental intervention policies. The transformation towards
the integral improvement of buildings, and the establishment and maintenance
of adequate habitability conditions, requires the use of diverse resources and a
wide range of actions, both public and private. Making buildings more resilient re-
quires progress in the deployment of the urban green infrastructure, the recovery
of rainwater and greywater from buildings and innovations both in terms of ma-
terials (for example, permeable road surfaces, timber constructions) and building
solutions (for example, bioclimatic architecture, green facades or roofs, seasonal
shading solutions, night cooling strategies).

The urban heat island phenomenon needs to be taken into account in urban
planning and design, as well as in the design and construction of buildings. This
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154 will require the study of the influence of the regional and local climate, the devel-
opment of urban climate maps, which analyse the heat absorption and heat trans-
fer capacity of urban materials, and urban ventilation maps.

RESPONSIBLE ENTITIES AND COLLABORATORS

Inter-ministerial Group for the Strategy for the Promotion of a Sustainable Hab-
itat, Long-term strategy for the renovation of building stock (ERESEE, in Spanish),
DG Urban Agenda and Architecture (MITMA), Sectoral Conference on Housing,
Urban Planning and Land, DG European Funds (MH), Eduardo Torroja Institute for
Construction Science (CSIC).

COMPLIANCE INDICATOR

- The number of dwellings and the surface area of buildings subject to reno-
vation increases in the period 2021-2030. (AUE indicators 2.6.3 and 2.6.2, re-
spectively).

ARE REGULATORY INSTRUMENTS REQUIRED?

Update to the Technical Building Code.**

FUNDING

Housing Plan, PAREER Programme and European Funds, which develop the
renovation of building stock in accordance with the objectives of the National In-
tegrated Energy and Climate Plan and the Long-term Strategy for Energy Rehabil-
itation in the Spanish building sector (ERESEE, in Spanish).

LINE OF ACTION 8.3. INTEGRATING CLIMATE CHANGE ADAPTATION

INTO THE BUILDING SECTOR

DESCRIPTION OF THE LINE OF ACTION

Spanish cities correspond to an urban model with very positive values, which
should be preserved and promoted. Cities are consistent with the Mediterranean
model: compact, dense, complex, of medium size, with a mix of uses, with safe
common urban spaces that are at the centre of society life and that encourage
social diversity, all of which facilitates development and common well-being. How-

141 - The Technical Code should take into consideration future climate change scenarios and
projections both for the design of new buildings and for the renovation of existing buildings, in
order to make them more resilient throughout their lifetime.
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ever, during the housing boom — 1998 to 2007— urban sprawl prevailed, with
strong environmental impacts, social segregation, and economic inefficiency
derived from the high cost of energy, construction and maintenance of the
huge infrastructures and the provision of public services.

To address these models, it is necessary to promote education and citizen
participation as key elements in the care of the urban environment, and to put
in place a democratic risk management governance with the involvement of
all parties interested in planning and management.

The AUE proposes to develop climate change adaptation plans — and to en-
sure that they are known to the public — and to use them as a tool to preserve
and improve living conditions. It also proposes to use the landscape as an op-
portunity and value for each town and city, incorporating ecological restora-
tion and transforming green spaces into indigenous models in the collective
imagination that allow for the efficient management of resources.

To make cities more resilient, the adoption of action protocols must be
based on adequate urban diagnostics, the collaboration of all actors, including
civil society, and the assessment of resilience to previous crises or risk situa-
tions.

In addition, regulations should be developed to guide how to introduce
nature-based solutions and green urban infrastructures into urban policies,
funding mechanisms and frameworks, specific standards and indicators, as
well as specific awareness-raising campaigns on their benefits, and to locally
adapt leisure activities in these spaces.

Finally, the potential of city networks (Spanish Network of Cities for Cli-
mate, Spanish Local Sustainability Network, Provincial Networks of Munic-
ipalities for Sustainability, Urban Initiatives Network, Covenant of Mayors,
local CONAMA, etc.) should be harnessed by promoting actions to combat cli-
mate change and sharing experiences and good practices.

RESPONSIBLE ENTITIES AND COLLABORATORS

DG Urban Agenda and Architecture (MITMA), Sectoral Conference on Housing,
Urban Planning and Land, DG European Funds (MH), OECC and FEMP

COMPLIANCE INDICATOR

Number of people benefiting from training and awareness-raising activities on
the topics included in the Urban Agenda (AUE indicator 10.4.2.).
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156 ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.
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I.9. CULTURAL HERITAGE

Cultural heritage is an asset that must be protected against the new risks aris-
ing from climate change, but it is also a resource that can strengthen the adaptive
capacity of human communities in the face of climate change.

The Sustainable Development Goals recognise that cultural heritage can in-
spire choices that promote resilience and sustainability. In order to realise this
potential, it is important to recognise how the concept of cultural heritage has
broadened from a series of sites and monuments identified as artistic elements
to include cultural landscapes and historic cities. Moreover, the concept has been
further extended to the intangible dimensions of heritage.**?

The threats posed by climate change to cultural heritage demand the reinforce-
ment, and in some cases the revision, of the basic tasks involved in heritage con-
servation: its identification and documentation, its conservation and protection,
and its use and management. It is therefore necessary to make progress in iden-
tifying the risks posed by climate change to the conservation of cultural heritage
and in incorporating the climate change factor into preventive conservation plans.

Cultural heritage, understood as a repository of the experience and knowledge
accumulated by humankind over time, is a valuable asset for adaptation. Human
societies, through trial and error, have built cultures that are adapted to the cli-
mates in which they have developed, shaping strategies and solutions in fields as
relevant as agriculture, housing and urban planning. Knowledge of such solutions
can inspire new practices, turning cultural heritage into a resource for adaptation.

142 - These intangible dimensions include the entirety of knowledge derived from the develop-
ment and experience of human practices, representations, expressions, knowledge and skills; and as-
sociated objects and spaces that communities recognise as part of their cultural heritage. (ICOMOS
Climate Change and Cultural Heritage Working Group. 2019. The Future of Our Pasts: Engaging
Cultural Heritage in Climate Action. Paris: ICOMOS).
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158 LINE OF ACTION 9.1. INTEGRATION OF CLIMATE CHANGE RISKS IN THE
CONSERVATION OF CULTURAL HERITAGE*#*

DESCRIPTION OF THE LINE OF ACTION

Climate change poses risks, as well as some opportunities, for the conservation
of cultural heritage. Recognising and assessing their nature and extent is a neces-
sary first step for the adequate integration of climate change threats into cultural
heritage conservation. This line of action, therefore, has two complementary com-
ponents:

a) Identification of the main risks and the elements of Spanish cultural heritage
that are most vulnerable to climate change, and the identification of possible
adaptation strategies.

b) Incorporation of the climate change variable into the preventive conservation
plans for cultural heritage drawn up by DG Fine Arts (including cultural land-
scape conservation plans)#, and the incorporation of climate change observa-
tions and projections into cultural heritage conservation plans drawn up by
Emergencies and Risk Management.

These actions will require, in parallel, the training of professionals involved in
the study and conservation of cultural assets in order to incorporate the climate

change dimension into their professional activity.

RESPONSIBLE ENTITIES AND COLLABORATORS

DG Fine Arts (MCD. Ministry of Culture and Sport, in Spanish) and DG Urban
Agenda and Architecture (MITMA), in collaboration with the autonomous commu-
nities within the scope of their competences.

COMPLIANCE INDICATOR

- The main risks to the conservation of cultural heritage associated with climate
change are identified.

- Climate change is integrated into preventive conservation plans for cultural
heritage.

143 - Spain has joined the initiative "Addressing climate change impacts on cultural and natural
heritage", promoted by the Greek government and presented at the Climate Action Summit held un-
der the auspices of the United Nations in September 2019. This initiative calls on States to "Support
the protection of cultural and natural heritage from the impact of climate change by mainstreaming
this protection into climate change policies and/or processes (...)"

144 - The National Cultural Landscape Plan defines a cultural landscape as "the result of the
interaction over time of people and the natural environment, the expression of which is a territory
perceived and valued for its cultural qualities, which is the product of a process, and which supports
the identity of a community".
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ARE REGULATORY INSTRUMENTS REQUIRED? 159

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 9.2. IDENTIFICATION AND TRANSFER OF VERNACULAR

KNOWLEDGE USEFUL FOR CLIMATE CHANGE ADAPTATION

DESCRIPTION OF THE LINE OF ACTION

Vernacular and traditional knowledge has clear potential value in the fight
against climate change. The Paris Agreement recognises that adaptation
should, where appropriate, build on and be inspired by traditional knowledge
and local knowledge systems.

Spain has an extensive heritage of vernacular knowledge that is closely
adapted to the climate conditions that characterise each of our geographical
regions.

In the current context of climate change, this knowledge could be put to
good use to provide inspiring solutions for territories that will need new solu-
tions in the face of a new climate. Recognising and enhancing the value of this
heritage is the basic objective of this line of action. Actions required to move
progress in this regard should include:

- Identifying good practices in the use of technologies and vernacular knowl-
edge for adjusting to climate conditions.

- Developing a catalogue of useful traditional technologies and practices for
adaptation.

- Organising training activities on the use of traditional technologies and
practices for adaptation.

RESPONSIBLE ENTITIES AND COLLABORATORS

DG Fine Arts (MCD) and DG Urban Agenda and Architecture (MITMA)

COMPLIANCE INDICATOR

- A catalogue of useful traditional technologies and practices for adaptation is
published.

- Training activities are developed to enable the use of vernacular knowledge in
adaptation.
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ARE REGULATORY INSTRUMENTS REQUIRED?
No
FUNDING

Regular budget of the organisations involved and PIMA Adapta.

LINE OF ACTION 9.3. PROMOTING RESPONSIBLE, CLIMATE
CHANGE-ADAPTED AND LOW-CARBON CULTURAL TOURISM

DESCRIPTION OF THE LINE OF ACTION

Cultural tourism is the segment that is experiencing the greatest growth at
the present time. Therefore, in a context of diversifying the tourism supply as
means of adapting to climate change, it is considered essential to promote adap-
tation from different perspectives in this segment:

- Using interpretative media associated with cultural heritage as a vehicle for
climate awareness and the communication of climate actions, including gen-
erating visibility of good practices.

- Analysing the needs for climate change adaptation in cultural tourism in
Spain.

- Analysing mitigation-adaptation synergies in cultural tourism (for example,
electric mobility reduces harmful vibrations for the built environment and
also reduces pollution, which can damage heritage elements).

RESPONSIBLE ENTITIES AND COLLABORATORS

DG Fine Arts (MCD), Secretary of State for Tourism and SEGITTUR (State Trad-
ing Company for the Management of Innovation and Tourist Technologies, Ministry
of Industry, Trade and Tourism, in Spanish - MINCOTUR), with the collaboration of
OECC, autonomous communities and municipalities.

COMPLIANCE INDICATOR

Climate-adapted and low-carbon forms of cultural tourism are promoted and
good practices in this field are given visibility.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved in the line of action.
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I.10. ENERGY

Spain has a high potential for renewable resources, which places it in an advan-
tageous position for the transition towards a emission-free energy system. The
implementation of the measures envisaged in the updated draft of the National
Integrated Energy and Climate Plan will increase the share of renewable energy in
final energy use to 42% and reach 74% of renewable energy in electricity genera-
tion by 2030, laying the foundations for climate neutrality by 2050.

However, the potential impacts of climate change throughout this transition
process need to be considered. Projections point to an increase in the average tem-
perature and the progressive reduction of water resources in Spain. All studies
anticipate a strong increase in the risk of droughts, which will be more frequent,
longer and more intense, and floods, with more frequent swells and higher peak
flows. Adverse weather events, such as heat waves or coastal phenomena, are also
expected to be more frequent and could affect energy installations located on the
coast.

These changes may have significant impacts on the projected energy model if
the risks are not anticipated and the necessary adaptation measures are not an-
alysed for incorporation into successive National Integrated Energy and Climate
Plans.

One of the issues under consideration in the energy sector is the water-energy
nexus. Some energy technologies require intensive use of water, which will be-
come a scarcer resource due to climate change. Climate change will also have an
impact on energy demand, changing the energy required for some uses, as well as
on the temporal patterns of demand.

It is therefore essential to analyse and quantify the negative impacts of climate
change on the energy system and to address with sufficient urgency the key ac-
tions to reduce the associated risks. The ultimate objective is to guarantee an en-
ergy system that is resilient to the effects of climate change in our territory in a
scenario of rapid decarbonisation.
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162 LINE OF ACTION 10.1. INTEGRATING CLIMATE-CHANGE-RELATED PRIMA-

RY ENERGY SUPPLY VARIATIONS WITHIN ENERGY PLANNING AND MAN-
AGEMENT

DESCRIPTION OF THE LINE OF ACTION

Climate change is affecting the availability of renewable resources (wind, solar,
hydro and biomass). Initial analyses point to a moderate increase in the solar re-
source and a certain tendency towards a decrease in the wind resource, although
with significant territorial variations. However, the expected impacts are more rel-
evant, and of a negative nature, in the hydro and biomass sectors:

- A significant reduction in hydroelectric production is expected as a conse-
quence of reduced river flows.

- The productivity of biomass-oriented agricultural and forestry crops is also ex-
pected to decline due to reduced water availability.

- This line of action is aimed at:

- Developing projections that make it possible to recognise, for various climate
change scenarios, the availability of water resources and their generation po-
tentials by river basin.

- Developing projections of biomass potential by crop type and region for differ-
ent climate change scenarios.

- Using projections of possible changes in available resources in energy planning
and management.

RESPONSIBLE ENTITIES AND COLLABORATORS

Secretary of State for Energy (MITERD) with the support of the IDAE (Institute
for Energy Diversification and Saving, in Spanish), in collaboration with OECC.

COMPLIANCE INDICATOR

- An analysis of the hydroelectric and biomass production potential for various
climate change scenarios is available.

- Projections of the hydroelectric potential are integrated into energy transition
planning within energy planning.

- Projections of biomass production potential are integrated into energy transi-
tion planning in successive National Integrated Energy and Climate Plans.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved
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LINE OF ACTION 10.2. PREVENTING THE IMPACTS OF CLIMATE CHANGE 163

ON ELECTRICITY GENERATION

DESCRIPTION OF THE LINE OF ACTION

Changes in annual or seasonal patterns of precipitation, water and air average
temperatures and average wind speeds can affect the performance and optimal
operation of power plants.

This line of action is aimed at:

- Estimating the potential impacts associated with climate change by technology
type and region.

-Identifying and analysing the technological improvements that promote the
implementation of more resilient, efficient and adapted electricity generation
facilities.

- Integrating the results into energy transition planning in subsequent National
Integrated Energy and Climate Plans.

- Identifying the water resource needs for electricity generation.

RESPONSIBLE ENTITIES AND COLLABORATORS

Secretary of State for Energy (MITERD) with the support of the IDAE (Institute
of Energy Diversification and Saving, in Spanish), in collaboration with OECC.

COMPLIANCE INDICATOR

- Studies are published on the potential impacts of climate change by technology
type and region, and on the technological improvements required for the im-
plementation of more resilient power generation facilities.

- The results are integrated into energy transition planning in subsequent Na-
tional Integrated Energy and Climate Plans.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved.
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LINE OF ACTION 10.3. PREVENTING THE IMPACTS OF CLIMATE CHANGE

ON ENERGY TRANSPORT, STORAGE AND DISTRIBUTION

DESCRIPTION OF THE LINE OF ACTION

Changes in weather patterns, especially the increased frequency and intensity
of extreme events, can damage the infrastructures essential for the proper func-
tioning of electricity, gas or liquid fuel systems. As recent storms have demon-
strated, damage particularly affects overhead power lines, but the increased risk
to liquefied natural gas (LNG) and conventional gas terminals and refineries in
coastal areas due to storms, sea surges and rising sea levels should also be con-
sidered.

This line of action is aimed at:

- Conducting analyses of the impact of climate change on the functionality and
resilience of electricity transmission and distribution networks and defining
the consequent adaptation measures.

- Identifying the energy infrastructures that are highly vulnerable to extreme
events and promoting specific adaptation programmes.

- Integrating the results into energy transition planning in subsequent Nation-
al Integrated Energy and Climate Plans.

RESPONSIBLE ENTITIES AND COLLABORATORS

OECC in collaboration with the Secretary of State for Energy (MITERD).

COMPLIANCE INDICATOR

- An analysis of the impact of climate change on the functioning and resil-
ience of electricity transmission and distribution networks is available, as
well as the relevant adaptation measures.

- The energy infrastructures that are highly vulnerable to extreme events are
identified and specific adaptation programmes are in place.

-The results are integrated into the National Adaptation Plan Work Pro-
grammes and energy transition planning in the subsequent National Inte-
grated Energy and Climate Plans and Electricity Transmission Grid Plan-
ning.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved
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LINE OF ACTION 10.4. MANAGEMENT OF THE CHANGES IN ELECTRICITY 165
DEMAND ASSOCIATED WITH CLIMATE CHANGE

DESCRIPTION OF THE LINE OF ACTION

Climate scenarios point to an increase in the number of days per year with
high temperatures, which will lead to increased peak electricity demand asso-
ciated with cooling needs at certain times of the day and during certain sea-
sons. Without appropriate measures targeted at the most vulnerable sections
of the population, there could also be an increase in seasonal energy poverty
rates in certain regions associated with cooling needs.

This line of action aims to conduct the necessary studies to estimate the
impact of changes in average and extreme temperatures on daily and seasonal
electricity demand profiles by climate zones and to integrate the results into
energy transition planning in successive National Integrated Energy and Cli-
mate Plans.

RESPONSIBLE ENTITIES AND COLLABORATORS

Secretary of State for Energy (MITERD) in collaboration with OECC and the
Directorate General for the Urban Agenda and Architecture (MITMA).

COMPLIANCE INDICATOR

- An analysis is available on the impact of changes in average and extreme
temperatures on daily and seasonal electricity demand profiles by climate
Zones.

- The results are integrated into successive National Adaptation Plan Work
Programmes, energy transition planning in subsequent National Integrated
Energy and Climate Plans and actions associated with the National Energy
Poverty Strategy.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

@)

Regular budget of the organisations involved.
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I.11. MOBILITY AND TRANSPORT

As the European Strategy on Adaptation to Climate Change indicates the im-
pacts of climate change on transport infrastructure will increase in the coming
decades regardless of the effectiveness of climate change policies and measures.
This makes it necessary to integrate resilience to climate change into the life cycle
of infrastructures (designed to last 50 years or more), as well as to adopt adapta-
tion measures to ensure their availability and operability facing the impacts, espe-
cially those arising from the increased intensity and frequency of certain extreme
weather events, and minimising their economic, environmental and social costs.

In a broad sense, the resilience of transport infrastructures is not solely related
to the operability of the main physical components — roads, railways, airports and
ports — but also the ability of their managers and society to anticipate potential
service disruptions and to take the necessary measures to minimise their nega-
tive effects. Therefore, the term transport infrastructure also includes networks,
systems and equipment associated with information and communication technol-
ogies, data collection, early warning, etc.; representing any physical component,
tool or system that provides a service for the transport and mobility of people and
goods.

Furthermore, given the specific nature and extent of the impacts of climate
change on land-based activities such as transport and mobility, adaptation meas-
ures need to address both ongoing and expected long-term effects and be adopted
across all geographical scales and administrative levels — local, regional and na-
tional — as well as across multiple sectors of activity and in partnership with the
private sector and affected communities.

Adapting infrastructure to change may require the modification of different as-
pects of infrastructure design and management. Firstly, in order to plan the meas-
ures to be implemented, a detailed review of each of area requiring adaptation
measures is needed to assess the needs, the time frame and the cost. This work
ranges from the possible redefinition of design and management standards to the
physical adaptation of existing infrastructure.

Finally, it should be noted that the proper maintenance of transport infrastruc-
ture (routine inspections, maintenance of drainage systems, removal of vegetation
and monitoring of structures and linear infrastructure slopes) is essential for en-
suring its resilience. For this reason, conservation and maintenance actions play
an important role in the adaptation of infrastructures.
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LINE OF ACTION 11.1. SYSTEMS FOR THE OBSERVATION, MONITORING
AND SURVEILLANCE OF INFRASTRUCTURE OPERABILITY

DESCRIPTION OF THE LINE OF ACTION

This line focuses on strengthening the knowledge of the climate variables af-
fecting infrastructure, as well as the monitoring and evaluation of the impacts
they cause.

Measures should be aimed at reviewing the climatic variables that affect the
design of infrastructure and the thresholds above which interference with their
operability occurs. To this end, it will also be necessary to review and, if necessary,
reinforce the systems for observing the environmental variables that may affect
the operability of the infrastructures. To complete this action, a review of the sta-
tus of the systems for observation, transmission, storage, analysis, modelling and
prediction of the operability of the infrastructures must be included, and a plan for
their progressive reinforcement must be drawn up.

It will also be necessary to assess the suitability, capabilities and limitations of
the Meteoalerta Plan and its thresholds for the needs of infrastructure managers
so that improvements can be included in this area, where appropriate. For more
information on the Meteolaerta Plan, see Line of Action 1.2.

Finally, all of this will make it possible to define a system of indicators of the
impacts and vulnerability of infrastructures in the face of climate change, to be

integrated into the Observatory for Transport and Logistics in Spain.

RESPONSIBLE ENTITIES AND COLLABORATORS

Secretary General for Infrastructures (MITMA), AEMET, Office of the Spanish
Government Commissioner for the Mediterranean Corridor, autonomous com-
munities in the scope of their competences and other Public Administrations in
charge of infrastructures.

COMPLIANCE INDICATOR

- Climate variables affecting the design and operability of infrastructures are
identified and impact and vulnerability indicators are defined.

- Systems for the observation, transmission, storage, analysis, modelling and
prediction of the operability of infrastructures are reviewed, taking climate
change into account.

ARE REGULATORY INSTRUMENTS REQUIRED?

No
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168 FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 11.2. INTEGRATING THE EFFECTS OF CLIMATE CHANGE
INTO TRANSPORT INFRASTRUCTURE DESIGN AND CALCULATION REGU-
LATIONS

DESCRIPTION OF THE LINE OF ACTION

This line focuses on actions concerning design regulations and standards, with
emphasis on identifying, analysing and assessing the need to adapt the regulations,
instructions and standards for the calculation and design of roads, railways, airport
and port facilities, as well as the installations associated with these different infra-
structures, in order to progressively adapt them.

It will also be necessary to promote the revision of landscape and vegetation
restoration recommendations and practices, highlighting those aimed at avoiding

disruptions to the national network of livestock trails and ecological corridors.

RESPONSIBLE ENTITIES AND COLLABORATORS

Secretary General for Infrastructures (MITMA), with the collaboration of DG
Biodiversity, Forests and Desertification (MITERD), and autonomous communities
within the scope of their competences.

COMPLIANCE INDICATOR

- A review of regulations, instructions, recommendations and good practices for
the inclusion of climate change adaptation is carried out.

ARE REGULATORY INSTRUMENTS REQUIRED?

Yes, the assessment and possible revision of infrastructure design standards,
instructions, general technical specifications, recommendations, good practice
guides, etc., will be necessary.

FUNDING

Regular budget of the organisations involved.
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LINE OF ACTION 11.3. EXISTING STRUCTURES: CLIMATE CHANGE RISKS 169
IN THE MANAGEMENT AND MAINTENANCE OF TRANSPORT INFRA-
STRUCTURE

DESCRIPTION OF THE LINE OF ACTION

This line focuses on actions on existing infrastructures, specifically on the re-
view and improvement of emergency and early warning systems, in order to iden-
tify the vulnerabilities of transport networks and their most critical sections. This
will be done to adapt or develop contingency and operational plans, conservation
and operating plans, as well as to develop adaptation plans based on the action
priorities identified.

RESPONSIBLE ENTITIES AND COLLABORATORS

Secretary General for Infrastructures (MITMA), autonomous communities
within the scope of their competences and other public administrations in charge
of infrastructures, MINISDEF (Ministry of Defence, in Spanish) and DGPCE (MIR).

COMPLIANCE INDICATOR

- The vulnerability of networks is assessed and critical sections are identified.

- Contingency and operational plans are developed from an adaptation perspec-
tive.

- Climate change adaptation plans are drawn up for the different infrastructures.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

@)

Regular budget of the organisations involved.

LINE OF ACTION 11.4. NEW STRUCTURES: CLIMATE CHANGE RISKS IN
TRANSPORT INFRASTRUCTURE PLANNING

DESCRIPTION OF THE LINE OF ACTION

In the case of new infrastructures, it will also be necessary to develop a series of
actions in the planning phase.
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170 In this regard, a methodology for calculating the costs associated with climate
change in the life cycle of infrastructures should be defined within the framework
of this line of action. It will also be necessary to progressively integrate the consid-
eration of climate change impacts on infrastructure, together with the adaptation
to those impacts, into relevant strategies, plans, programmes and projects.

The special situation of island territories and their needs and dependencies will
also be considered in infrastructure planning.

To complement this work, it is also important to reinforce research and in-
novation support programmes in construction engineering in order to develop
climate-resilient elements and components.**

At the level of global transport needs, it is interesting to study the possible
modification of the major world trade routes, assessing the impact on existing
transport networks and systems in Spain and medium and long-term planning
(see Line T.3).

RESPONSIBLE ENTITIES AND COLLABORATORS

SG for Infrastructures, Office of the Spanish Government Commissioner for the
Mediterranean Corridor, autonomous communities within the scope of their com-
petences and other public administrations in charge of infrastructures (MITMA).

COMPLIANCE INDICATOR

- Estimates are made of the costs associated with climate change over the life
cycle of infrastructure.

- R&D&i programmes are undertaken to develop new products and construction
materials.

- Adaptation is included at the strategic and planning level.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

For more information, see Line of Action 16.3.

145 - Para mas informacion en este sentido, consultar la Linea de Accién 16.3.



NATIONAL CLIMATE CHANGE ADAPTATION PLAN INDEX
2021 - 2030

LINE OF ACTION 11.5. SUPPORTING AND STRENGTHENING ADAPTATION 171

TO CLIMATE CHANGE IN PUBLIC ADMINISTRATIONS AND OTHER
SECTORS

DESCRIPTION OF THE LINE OF ACTION

Actions to be carried out in the field of mobility and transport should also be
aimed at strengthening adaptation in other related areas, such as land manage-
ment, land fragmentation, coordination with other public administrations in terms
of infrastructures and mobility, training local authorities in this area, relationships
with other areas such as tourism and communication with the public regarding
possible contingency plans, etc.

To this end, it will be necessary to carry out measures such as the establish-
ment, within the framework of the Safe, Sustainable and Connected Mobility Strat-
egy, of a Working Group on the adaptation of transport infrastructures to climate
change with representation from all public administrations.

To be able to conduct vulnerability assessments on transport infrastructures, a
framework methodology must be designed, the use of which will be voluntary for
public administrations. The development of good practice guides and guidelines
for administrative and technical procedures in the preparation of documents (use-
ful for MITMA and other public administrations owning infrastructure) will also
be useful in this regard.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITMA, AEMET, MITERD, autonomous communities within the scope of their
competences and other public authorities owning infrastructures.

COMPLIANCE INDICATOR

- A Working Group to consider the adaptation of infrastructures to climate
change, with representation from all public administrations owning infrastruc-
ture, is set up.

- Aframework methodology is defined for carrying out vulnerability assessments
on transport infrastructure.

- Good practice guides and guidelines for administrative procedures are developed.

ARE REGULATORY INSTRUMENTS REQUIRED?

Yes

FUNDING

Regular budget of the organisations involved.
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I.12, INDUSTRY AND SERVICES

The estimated impacts of climate change on the industrial and service sec-
tors are very varied, ranging from damage to facilities, disruptions to supply
chains, impacts resulting from reduced availability of certain resources (such
as water) or alterations in industrial processes as a consequence of variations
in production conditions (for example, increased ambient temperature, with
effects on cooling systems). Moreover, responses to climate change will re-
quire new products, services and production processes aimed at avoiding or
reducing current and future damage from climate change, which poses new
opportunities and demands on the industrial and service sectors. Against this
backdrop, the only possible way forward for these sectors is to move towards
climate neutrality, while increasing their resilience to the impacts of climate
change and enhancing their ability to contribute to adaptive responses. This
process opens up a great opportunity to modernise, facilitate innovation and
improve the competitiveness of the Spanish economy and, as a consequence,
strengthen the industrial and technological fabric.

Some of the industrial and service activities particularly linked to climate
change adaptation are integrated in specific areas of this National Adaptation
Plan (such as transport, tourism, insurance, agri-food industry and energy).
However, broader lines of work should be promoted to encourage the adapta-
tion of industry and services as a whole, sectors which have significant weight
in the Spanish economy and which also play a fundamental role in innovation
and job creation in a context of ecological transition. In this respect, within the
business sector linked to industry and services, the role of SMEs, which may
have a high vulnerability to climate change but which also have a high potential
to contribute to climate change responses, deserves special mention.

The Declaration of Climate and Environmental Emergency, adopted in Jan-
uary 2020, includes the commitment to promote, support and accompany the
transformation of the Spanish industrial model and service sector, favouring
the sustainability of economic activities and quality employment, and integrat-
ing environmental externalities, while fostering efficiency and innovation, as
well as the compatibility of business strategies with environmental limits. All
of this is to be achieved through Just Transition Agreements and accompa-
nying measures for industries. The link between these areas and research is
also highlighted through their inclusion in the Spanish Science, Technology
and Innovation Strategy 2021-2027, which contains lines of innovation aimed
at developing promising technologies that will boost industry and meet the
challenge presented by climate change.

In this context, adaptation to climate change in industry and services should
be integrated into sectoral legislation and industrialisation plans, while favouring
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the generation of knowledge to identify the climate change risks for the Span- 173
ish industry, and promoting the adoption of adaptation measures. Finally, it is

essential to establish mechanisms to encourage the generation of new adapta-

tion-oriented products, services and processes.

LINE OF ACTION 12.1. INTEGRATING ADAPTATION INTO SECTORAL LEG-

ISLATION AND INDUSTRIALISATION PLANS

DESCRIPTION OF THE LINE OF ACTION

The Declaration of Climate and Environmental Emergency, approved by the
Spanish Government in January 2020, includes among its priorities the draft-
ing of a new Industry Law and an Industrial Strategy. These proposals form
part of the "General Guidelines for the New Spanish Industrial Policy 2030",
which propose updating the industrial regulatory framework to meet the new
challenges of digitalisation and decarbonisation, and an Industrial Policy Strat-
egy for Spain 2030 that defines the measures needed to boost the growth of the
Spanish industrial sector, improve its competitiveness and generate sustaina-
ble and inclusive growth. These Guidelines identify the adoption of appropriate
measures to address the increased vulnerability to the physical impacts of cli-
mate change in the context of the ecological transition as one of the challenges
to be addressed. Likewise, the Industrial Policy Line of Action on Sustainabil-
ity (Line 9) proposes actions to strengthen the analysis of the vulnerabilities
and strengths of businesses in relation to the ecological transition and climate
change, with the aim of facilitating the early adoption of measures allowing
opportunities to be seized, which may include the promotion of public plans to
support industry.

In this sense, in order to reconcile industrial progress with sustainability, it
is essential that climate change adaptation is included in these texts so that the
industrial sector may benefit from it.

A further step will be to integrate adaptation into all other regulations
and plans relating to industrial activity in order to increase its role in climate
change adaptation and to develop appropriate supportive policy frameworks,
with a special focus on SMEs.

RESPONSIBLE ENTITIES AND COLLABORATORS

Directorate General for Industry and Small and Medium-Sized Enterprises
(MINCO-TUR).
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174 COMPLIANCE INDICATOR

- Inclusion of climate change adaptation in the Industry Law and the Industrial
Strategy.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 12.2. IDENTIFICATION OF RISKS TO SPANISH INDUSTRY
AND THE SERVICE SECTOR ARISING FROM CLIMATE CHANGE AND THE
PROMOTION OF ADAPTATION MEASURES

DESCRIPTION OF THE LINE OF ACTION

Although specific knowledge already exists on some of the risks posed by cli-
mate change to certain sub-sectors of industry and services (such as transport,
tourism and energy, which are covered by other areas of work in this plan), there is
a need to further promote research on the risks and adaptation in other sub-sectors.

In the specific case of SMEs, the Strategic Framework in SME policy 2030 iden-
tifies sustainability as one of its areas or levers, and one of its lines of action (LA43
of the Strategic Framework) includes the promotion of information transfer and
exchange actions that strengthen the capacities of businesses to improve their re-
silience to climate change, and the development of methodological guides for the
integration of adaptation into business strategies in various sectors.

In this context, this line of work is aimed at the development of measures that
promote the analysis of climate risks in the different sub-sectors of industry and
the service sector in Spain. To this end, the development of tools and methodol-
ogies to facilitate self-diagnosis of the risks associated with climate change will
be promoted, in line with the project known as the "ADAPTA" initiative. This pro-
ject, developed in 2013 by the OECC, focused on the development of vulnerability
analysis methodologies for a number of areas in the Spanish business sector, and
represented a first approach to the climate change adaptation needs of the na-
tional private sector. Measures to build capacities in the use of existing tools and
methodologies will also be carried out.
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At the same time, the adoption of adaptation measures will be promoted by 175
supporting the development of pilot projects aimed at managing the risks arising
from climate change, as well as through the dissemination of case studies.

RESPONSIBLE ENTITIES AND COLLABORATORS

OECC, with the collaboration of DG Industry and SMEs (MINCOTUR) and other
public administrations involved in the promotion and improvement of the indus-
try and services sectors.

COMPLIANCE INDICATOR

- Tools and methodologies are developed for the self-diagnosis of climate change
risks in different sub-sectors of industry and services, and training is provided
for their use.

- Pilot projects are developed to manage the risks arising from climate change.

- Information on practical examples of adaptation carried out by industry and
the service sector is disseminated.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

@)

Regular budget of the organisations involved, PIMA Adapta and other sources
of funding.

LINE OF ACTION 12.3. STIMULATING THE GENERATION OF NEW

PRODUCTS, PRODUCTION PROCESSES AND ADAPTATION-ORIENTED
SERVICES

DESCRIPTION OF THE LINE OF ACTION

Mainstreaming adaptation means offering new products and services to in-
crease the resilience of society: from environmental technologies to building
materials and insulation. The development of innovative services to facilitate the
adoption of adaptation measures in different areas should also be promoted, from
knowledge of climate change projections to advice for businesses on the develop-
ment of concrete measures.

It will also promote an increase in the degree of self-sufficiency and independ-
ence with regard to products and services of a basic or strategic nature.
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As stated in the Declaration of Climate and Environmental Emergency, the
Spanish Science, Technology and Innovation Strategy 2021-2027 will include
lines of innovation aimed at developing promising technologies to boost an
industry sector that can meet the challenge of climate change. To promote the
industry's contribution to addressing climate change risks, it is essential that
this objective is specifically addressed and developed in future science, tech-
nology and innovation strategies and plans. This will be framed within the in-
tegration of adaptation into these future strategies and plans, which is already
set out in this National Adaptation Plan (line of action 16.1. Integration of ad-
aptation into future science, technology and innovation strategies and plans).

Furthermore, this line of action includes the dissemination of success sto-
ries in the application of new adaptation-oriented products and services, with
the aim of raising awareness among actors working in the different fields of
adaptation.

RESPONSIBLE ENTITIES AND COLLABORATORS

OECC, with the collaboration of DG Industry and SMEs (MINCOTUR) and the
Ministry of Science and Innovation.

COMPLIANCE INDICATOR

-The development of new technologies, products and processes aimed at
adapting industry and services to climate change is included in the Span-
ish Science, Technology and Innovation Strategy 2021-2027. Dissemination of
case studies on the implementation of new adaptation-oriented products and
services.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved.
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I.13. TOURISM

Tourism is one of the most important economic sectors in Spain. Spain's natu-
ral, architectural, cultural and gastronomic heritage, a modern network of infra-
structures and services and its attractiveness as a holiday and leisure destination,
largely thanks to its favourable climatic conditions, are the driving force behind
Spain's leading position as a tourist destination. In 2018, the number of people
affiliated to Social Security connected to tourism amounted to 2.4 million, 12.2% of
the total, a figure that reflects its importance in the national economy.

It is a highly internationalised sector (82 million international visitors in 2018),
in which major European countries play a key role (the United Kingdom, France
and Germany account for more than 50% of international visitors).

The burden on Spanish tourism resources and destinations is highly concen-
trated in the summer months. This season coincides with the holiday period of our
main market — European visitors — and with the most intensive use of our main
product, sun and beach tourism.

Tourism is a very dynamic sector, subject to frequent changes as a result of the
emergence of new business models, changes in tourists' reasons for visiting or
changes in the competition. Periods of stability are becoming increasingly shorter,
requiring flexible strategies.

The Spanish tourism sector is sensitive to climate change, which affects four
key aspects: tourism resources, tourism infrastructures, tourism supply and tour-
ism demand, particularly affecting coastal and snow destinations.

Among the climate change trends in Spain that are most relevant to the tour-
ism sector, the following are of note:

- Increase in temperature above the global average, which is more pronounced in
the summer season, the high tourist season in most of Spain.

- Reduction in rainfall on the Iberian peninsula, especially in the summer and in
the south, which, together with the increase in temperatures, is limiting the
water resources available for certain tourist activities.

- Sea level rise, which affects resources and infrastructures along the coastline.

- Increase in the frequency and duration of heat waves and the number of trop-
ical nights, the latter being particularly relevant on the Mediterranean coast
due to the rise in seawater temperature, which may affect the climate comfort
of visitors.
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178 Adaptation to climate change in the tourism sector involves recognising the
risks involved, protecting the natural and cultural resources that contribute to
tourism attractiveness, and moving towards more sustainable and climate-resil-
ient tourism models.

LINE OF ACTION 13.1. INTEGRATING ADAPTATION INTO PLANS,
PROGRAMMES AND STRATEGIES IN THE FIELD OF TOURISM

DESCRIPTION OF THE LINE OF ACTION

The Spanish Government, through the Secretary of State for Tourism, is cur-
rently drafting the Sustainable Tourism Strategy for Spain 2030, a national tour-
ism agenda to address the challenges of the sector in the medium and long term
and promoting three pillars of sustainability: socio-economic, environmental
and territorial. A participatory process has been encouraged in the drafting of
the document, in which the tourism sector and autonomous communities are
involved.

This line of action is aimed at integrating adaptation to climate change into
the Sustainable Tourism Strategy, incorporating the most relevant trends in cli-
mate change into the diagnostics that will serve as a basis for defining the Strat-
egy and integrating the climate change adaptation approach into the new public
policies to be defined and promoted.

This line of action extends efforts to integrate climate change adaptation into
other relevant plans, programmes and strategies of the tourism sector.*®

It is important that effort in this field is shared with autonomous commu-
nities and local entities, creating interdepartmental and intersectoral working
spaces to tackle adaptation in the tourism sector and promoting inter-adminis-
trative coordination.

It is also necessary to consider that solutions need to be implemented at dif-
ferent levels (destination, business and project) and that they require the partic-
ipation of the tourism industry.

RESPONSIBLE ENTITIES AND COLLABORATORS

Secretary of State for Tourism and SEGITTUR (MINCOTUR), in collaboration
with OECC, autonomous communities and municipalities.

146 - One example is the Smart Tourist Destinations initiative that has been promoted by the
Secretary of State for Tourism, through SEGITTUR, for several years, and in which more than 73 local
entities representing tourist destinations throughout the country are already participating.
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COMPLIANCE INDICATOR 179

- Climate change is integrated into tourism laws, regulations, plans and strate-
gies.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 13.2. PROTECTING TOURISM RESOURCES, ADAPTATING

INFRASTRUCTURES AND FACILITIES AND PROMOTING THEIR RESIL-
IENCE TO THE EFFECTS OF CLIMATE CHANGE

DESCRIPTION OF THE LINE OF ACTION

Tourist resources are those natural or cultural elements located in tourist
destinations that are likely to attract tourists. Among the tourism resources po-
tentially affected by climate change, it is possible to distinguish:

- Natural resources: natural landscapes and monuments, natural and national
parks, biosphere reserves, geoparks, well-preserved coastal and mountain ar-
eas, etc.

- Cultural resources: monuments, historic centres, archaeological sites, cultur-
al landscapes, etc.

Tourism infrastructures can be understood as the collection of constructions
and services used by tourism to boost its activity.

This line of action is aimed at identifying, planning and developing adaptation
initiatives to protect tourism destinations and resources, as well as promoting
the resilience of infrastructures and facilities, with a special focus on tradition-
al tourism resources. The adaptation initiatives needed for these purposes are
linked to other PNACC lines of action, including:

- Line 4.2. Adaptive planning and management of protected areas.
-Line 7.4. Development of adaptation initiatives in the Maritime-Terrestrial

Public Domain.

-Line 9.1. Integration of climate change risks in the conservation of cultural
heritage.
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180 - Line 9.3. Promotion of responsible, climate change-adapted and low-carbon cul-
tural tourism.
- Line 11.3. Existing structures: climate change risks in the management and main-
tenance of transport infrastructure.

Institutional coordination of the tourism sector with these other areas is
therefore essential to ensure that the adaptation needs of tourism are incorpo-
rated into the planning and development of these initiatives.

For its part, the tourism sector can promote the adoption of measures that
favour the incorporation of adaptive criteria for the protection of tourism re-
sources, as well as the adaptation of infrastructures and facilities.

RESPONSIBLE ENTITIES AND COLLABORATORS

DG Coast and Sea, DG Biodiversity, Forestry and Desertification (MITERD),
DG Fine Arts (MCD), Secretary of State for Tourism and SEGITTUR (MINCO-
TUR), with the collaboration of the Spanish National Commission for Coopera-
tion with UNESCO, OAPN, IGME, autonomous communities and local entities.

COMPLIANCE INDICATOR

- Measures for the protection of tourism resources and the adaptation of infra-
structures and facilities are implemented in a wide range of destinations.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved.

LINE OF ACTION 13.3. DEFINITION OF MORE SUSTAINABLE TOURISM
MODELS THAT ARE MORE RESILIENT TO THE IMPACTS OF CLIMATE

DESCRIPTION OF THE LINE OF ACTION

This line of action is aimed at reformulating the current tourism model, seek-
ing models that are sustainable and that consider the carrying capacities of the
destinations. This line can contribute to the overhaul of Spanish tourism in areas
affected by obsolescence, as well as to its revaluation and innovative projection.
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In a country heavily oriented towards sun and beach tourism, diversification
of the tourism offer is one of the strategies that can increase the resilience of
the sector. However, diversification requires a specific strategy, and it should
be focused on the most vulnerable territories. In many areas, a process of di-
versification has already been observed, but it is characterised by unplanned
development, with weak organisation and poor structuring of tourism prod-
ucts. Therefore, the potential of such diversification is not being adequately
exploited.

Interventions to achieve this diversification could include, among others:

- Diversifying the economic activities in tourist areas, changing tourist ac-
tivities (for example, from ski tourism to mountain tourism), redistributing
tourist flows to untapped destinations (from coastal areas to inland), de-
creasing average length of stay and de-seasonalising sun and beach desti-
nations.

-Promoting alternative tourism models to beach tourism: gastronomic,
sports, cultural, leisure, rural, etc., and other economic options such as ag-
riculture.

- Promoting sustainable tourism destinations and products, in line with the
Sectoral Plan for Nature Tourism and Biodiversity.

It is therefore necessary to reinforce the collaboration between public ad-
ministrations with competences in tourism and the private sector, the former
creating intervention frameworks that favour long-term strategies and synergies.

RESPONSIBLE ENTITIES AND COLLABORATORS

Secretary of State for Tourism and SEGITTUR (MINCOTUR), in collaboration
with MITERD, autonomous communities and local entities.

COMPLIANCE INDICATOR

- The touristic offer of the destinations most exposed and vulnerable to climate
change diversifies to incorporate new activities that are well adapted to the
ecological and climate features of the territory.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

Regular budget of the organisations involved.
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182 LINE OF ACTION 13.4. GENERATING KNOWLEDGE, CAPACITY-BUILDING
AND AWARENESS-RAISING ACTIONS IN TOURISM SUPPLY AND DEMAND

DESCRIPTION OF THE LINE OF ACTION

Understanding the connections between climate change and tourism is es-
sential when developing initiatives that promote the active role of the sector in
implementing adaptation measures and building resilience. In the same way,
this knowledge must be integrated into decision-making by strengthening the
capacities of all key actors.

This line of action is aimed at knowledge generation, climate change adapta-
tion and tourism management training to strengthen the sector's capacities. It
includes the development of tools and the promotion of inspiring experiences,
in collaboration with the different territories and main actors in tourism.

From the perspective of knowledge generation, it is necessary to study the
impacts of climate change on tourism demand, both international and domes-
tic. Some of the potential impacts of climate change in this field are the increase
in domestic tourism in the countries of origin, which could lead to a reduction
in tourism flows to our country (see line T.3, Cross-border effects); de-seasonali-
sation and a shortening of the average stay during high season in sun and beach
destinations; an increase in demand in coastal areas in northern Spain; and an
increase in inland tourism. In addition, the territorial and social vulnerability
and risks faced by the different sub-sectors of tourism due to climate change
should be further assessed, as well as the different adaptation options, further-
ing the studies already carried out within the framework of the PNACC on the
impact of climate change on sun and beach, inland and winter tourism. It is also
important that the studies consider the regional scale, so that their results and
conclusions can be considered at the regional level.

It is also necessary to raise awareness of the risks that climate change entails
for businesses in the tourism sector as a whole (hotel managers, tour operators,
transport companies, etc.) and to train them in the design and implementation
of adaptation strategies and actions. The capacity-building offer could include
training actions for key actors, reinforcement of the content uploaded on the
AdapteCCa platform, preparation of guides and manuals and other practical in-
formation in easily accessible formats. Other actions could include promoting
awareness-raising campaigns for tourists.

RESPONSIBLE ENTITIES AND COLLABORATORS

Secretary of State for Tourism (MINCOTUR), OECC, in collaboration with au-
tonomous communities and local entities.
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COMPLIANCE INDICATOR 183

- Analyses are available on the potential effects of climate change on tourism
demand.

- New risk studies and adaptation strategies are developed, focusing on specific
sub-sectors of tourism.

- New resources are available for awareness-raising and training of key actors.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved , PIMA Adapta and other sources
of funding.
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I.14. FINANCIAL SYSTEM AND INSURANCE ACTIVITY

Achieving the goals of limiting the increase in average global temperature to
1.5°C, increasing adaptive capacity to the adverse effects of climate change and
promoting climate resilience requires the alignment of all financial resources,
both public and private. In fact, the Paris Agreement recognises, as its third
major objective, that financial flows should be coherent with low-emission and
climate-resilient development. To this end, it is essential that the financial sys-
tem commits itself to the fundamental objective of ensuring long-term sus-
tainability in an efficient manner.

The European Commission, through its Sustainable Finance Action Plan and
its regulatory development, is working to make EU finance a key tool for the
implementation of the 2030 Agenda and its Sustainable Development Goals, as
well as the Paris Agreement, so that finance is not a marginal issue detached
from the rules of market functioning, but a key element of decision-making.

Spain is actively participating in the development of the European Commis-
sion's Sustainable Finance Action Plan to ensure that financial flows are aligned
and responsive to the objective of avoiding or limiting current and future dam-
age from climate change and building a more resilient economy and society.
In this way, it will also ensure that the Spanish financial system is prepared to
participate in international markets with an increasing sustainability compo-
nent, as well as to understand and reduce its exposure and vulnerability to the
impacts of climate change, in both physical and financial terms, in the medium
and long term.

The first steps have already been taken with the commitment — adopted
in the government's climate and environmental emergency declaration — to
ensuring the transformation of our public and private financial sector and its
adaptation to the risks of the new climate-neutral model, while creating value
in the medium and long term and ensuring the viability and stability of the
system.

The Draft Climate Change and Energy Transition Law' establishes the
framework to facilitate sustainable investments and allowing capital flows to
be redirected, providing mandatory learning and transparency tools to help
perceive and assess risks and opportunities as well as improve investment de-
cisions.

A subsequent milestone will be the elaboration of a National Sustainable Fi-
nance Action Plan and a green bond programme by the Treasury. Coherence of
public investments with the objectives of the Paris Agreement, as well as those
related to trade and development cooperation policies, will also be promoted.

147 - http:/www.congreso.es/public_oficiales/L14/CONG/BOCG/A/BOCG-14-A-19-1.PDF
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In this context, the role of investors, in general, and the role of the insurance
sector, in particular, in adaptation should be highlighted. Insurance is an impor-
tant tool for climate change adaptation as it provides a means for risk transfer,
increasing the ability to recover after damage caused by extreme weather-re-
lated events, among other things. It also has great potential for the promotion
of risk reduction measures, contributing to increasing the resilience of society
and strengthening the viability of strategic economic sectors that have to con-
tend with the impacts of climate change. The role of the insurance sector as
an institutional investor is also noteworthy for its potential to contribute to
reducing risks and increasing funding for climate adaptation.

However, it is important to bear in mind that climate change entails vari-
ations in certain climate risks that could have negative impacts on the long-
term sustainability of the insurance business itself. It is worth mentioning here
that, in relation to the insurance of risks that may be potentially aggravated by
climate change, Spain has two highly developed and well-established instru-
ments: extraordinary risk insurance, which provides cover for insured goods
and people, and combined agricultural insurance. Both instruments are based
on the close collaboration between the private and public sectors, with entities
such as the Insurance Compensation Consortium (CCS, in Spanish), responsible
for the coverage of extraordinary risks (which includes climate-related events
such as extraordinary floods and atypical cyclonic storms) and the State Entity
for Agricultural Insurance (ENESA, in Spanish), which is the coordinating and
liaison body for the development of agricultural insurance. These instruments
put Spain in a comparatively better position than neighbouring countries, as
they are flexible and holistic systems, with high penetration, involving all rel-
evant actors. However, in order to cope with the increased risk expected as
a result of climate change, flexibility will be required to help control the risk
transferable to the insurer by managing exposure and vulnerability.

It is therefore essential not only to promote the role of insurance in adapta-
tion, but also to assess the risks associated with climate change for the insur-
ance sector, and to take the necessary measures for adaptation. In this context,
it is necessary to stress that the insurance sector, in general, and the aforemen-
tioned institutions, in particular, should work closely with relevant institutions
and sectors in risk management and risk reduction, especially the administra-
tive levels responsible for spatial and urban planning, in other words, regional
and local administration.
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186 LINE OF ACTION 14.1. INCORPORATING CLIMATE CHANGE ADAPTATION

INTO SUSTAINABLE FINANCE INITIATIVES

DESCRIPTION OF THE LINE OF ACTION

Moving towards a climate-resilient society requires a significant mobilisa-
tion of resources and investments in various areas of action. The financial sys-
tem must contribute to climate change adaptation and maintain financial sta-
bility in the long term, not only out of social responsibility but also for forward
planning, as it, like all other sectors of the economy, is already being affected
by climate change and must prepare for the changes to come. To this end, the
finance sector needs to incorporate the assessment of the physical and transi-
tional risks associated with the impacts of climate change.

Through the Sustainable Finance Action Plan and its regulatory develop-
ment, European Union institutions are working on the involvement and par-
ticipation of the financial sector in order to promote a change in the model of
production to a more sustainable one.

Measures already in place at the European level include the Regulation on
sustainability-related disclosures in the financial services sector,**® the devel-
opment of a common language for the identification of sustainable economic
activities, in other words, a unified classification system (or taxonomy), estab-
lished in an EU Regulation'® to help investors and companies make investment
decisions that contribute to the achievement of six environmental objectives,
including adaptation to climate change. European legislation on sustainable
finance also establishes disclosure obligations for financial information related
to climate change for certain actors in the financial sector.

In recent years, many international’s® and national initiatives have been de-
veloped by the financial industry in order to react to this new reality and inte-
grating sustainability criteria as a transversal element of its decisions.

148 - Regulation (EU) 2019/2088 of the European Parliament and of the Council, of 27 November
2019, on sustainability disclosures in the financial services sector.

149 - Regulation (EU) 2020/852 of the European Parliament and of the Council, of 18 June 2020,
on establishing a framework to facilitate sustainable investment, and amending Regulation (EU)
2019/2088.

150 - Some of the many initiatives in this regard are the Principles for Responsible Investment
(with the UNEP Finance Initiative and the Global Compact - https:/www.unpri.org/), the Interna-
tional Platform on Sustainable Finance (IPFS - https:/ec.europa.eu/info/business-economy-euro/
banking-and-finance/sustainable-finance), the TCFD (Task force on Climate-Related Financial Dis-
closures - https:/www.fsb-tcfd.org/), the Centre for Responsible and Sustainable Finance in Spain
(Finresp) and the Academic Forum on Sustainable Finance in Spain.
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Objectives include understanding the exposure to the effects of climate change,
considering it as a fundamental element of business strategies.

In the national sphere, it is worth mentioning that some progress has al-
ready been made, including the obligations derived from Law 11/2018 on non-fi-
nancial information and diversity, and those foreseen in the Draft Climate
Change and Energy Transition Law, which, through its Article 28, provides for
the integration of climate change risk for credit institutions, insurance and
reinsurance companies on the basis of their size and determines the content of
such reports. Article 29 also provides that the Bank of Spain, together with the
National Securities Market Commission and the Directorate General for Insur-
ance and Pension Funds, will prepare a report on the assessment of the risk to
the Spanish financial system arising from climate change.

In this context, this measure aims to continue working at the national lev-
el on mainstreaming climate change adaptation into sustainable finance ini-
tiatives as a key element to respond to the impacts of climate change, and to
provide support to companies in order to improve knowledge on the evolving
international and national framework on this issue.

RESPONSIBLE ENTITIES AND COLLABORATORS

OECC, DG Treasury (MINECO - Ministry of Economic Affairs and Digital
Transformation, in Spanish), DG International Trade and Investments (MINCO-
TUR), with the collaboration of member entities of the sustainable finance working

group.

COMPLIANCE INDICATOR

- Adaptation is integrated into sustainable finance plans and programmes.

- Mechanisms are established to help companies comply with the adaptation
recommendations of the main international and national sustainable finance
initiatives.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

Regular budget of the organisations involved.

ANNEXE |

INDEX

o

187



INDEX NATIONAL CLIMATE CHANGE ADAPTATION PLAN
2021 - 2030

188 LINE OF ACTION 14.2. CREATION OF INCENTIVES FOR RISK

PREVENTION BY INTEGRATING ADAPTATION INTO INSURANCE
ACTIVITIES

DESCRIPTION OF THE LINE OF ACTION

The insurance sector contributes significantly to climate change adapta-
tion by strengthening the viability of the economic sectors affected by climate
change and by limiting the social impacts. It is therefore essential to promote
insurance as a key tool for adaptation in different socio-economic areas, while
providing incentives for risk prevention by integrating adaptation into the in-
surance business and its policies, as well as other alternative financial instru-
ments.

It is also necessary to consider its role as an institutional investor, from
which it can contribute to reducing systemic risks and increasing financing for
climate adaptation, by incorporating guidelines for reducing the risks associat-
ed with climate change into its investment mandates and policies.

This measure proposes to explore different possibilities for including cli-
mate change adaptation in the design of policies and strategies related to in-
surance business as well as the promotion of initiatives to prevent the risks
associated with climate change in collaboration with other entities in the sec-
tor. The insurance sector can be a valuable source of accident rate data, but
it also has the potential to become more proactively involved in reducing its
risks by encouraging self-protection measures for policyholders and resilient
reconstruction (build back better). Measures may include the development of
materials and resources; prevention campaigns; preventive recommendations
to insured groups, in general, and to groups affected by damage, specifically;
the promotion of insurance for assets in clearly defined high-risk areas; the
possible creation of specific funds for reducing catastrophic risks, etc.

RESPONSIBLE ENTITIES AND COLLABORATORS

OECC, OECC, CCS, with the collaboration of ENESA (the latter within the frame-
work of agricultural insurance), and other public and private entities involved in
insurance activity.

COMPLIANCE INDICATOR

- Adaptation to climate change is integrated into the main plans, programmes,
and regulations developed in the field of insurance activity.

- Initiatives for risk prevention and adaptation to climate change are promoted
in collaboration with key entities in the insurance business.
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ARE REGULATORY INSTRUMENTS REQUIRED? 189

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 14.3. PERMANENT FRAMEWORKS FOR COLLABORATION
AND COORDINATION ON ADAPTATION WITH KEY ACTORS IN THE FINAN-
CIAL SYSTEM AND INSURANCE BUSINESS

DESCRIPTION OF THE LINE OF ACTION

Achieving the proposed objectives requires the mobilisation of all actors in-
volved in the financial system, especially in the insurance business. To this end,
this line of action is aimed at consolidating permanent frameworks for collab-
oration and coordination on climate change adaptation between public insti-
tutions, private entities, academic institutions and other key agents in order
to promote, among other things, the exchange of information and knowledge.
These frameworks for collaboration may be formalised, where appropriate, by
the definition and signing of specific agreements with the competent bodies in
areas particularly vulnerable to the impacts of climate change.

These collaborative frameworks will seek to establish systems for the ex-
change and dissemination of finance, insurance and climate change indicators,
which will provide an understanding of the evolving role of the financial and in-
surance sector in adaptation. They will also explore the different ways of using
the information gathered in the field of insurance for the development of public
policies and concrete measures related to climate change adaptation.

RESPONSIBLE ENTITIES AND COLLABORATORS

OECC, CCS, with the collaboration of ENESA (the latter within the framework
of agricultural insurance), and other public and private entities involved in the
financial sector and insurance business.

COMPLIANCE INDICATOR

- A permanent system of collaboration for the exchange and dissemination of
insurance and climate change indicators is established.

- At least one collaboration and cooperation framework is established in order to
make use of the information gathered in the field of insurance activity.
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190 ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 14.4. CAPACITY BUILDING ON ADAPTATION IN THE
FINANCIAL SYSTEM AND INSURANCE BUSINESS

DESCRIPTION OF THE LINE OF ACTION

Understanding the connections between the activity of the financial system
and climate change adaptation is fundamental when considering measures to
promote the active role of the sector in the construction of a more resilient
economy and society, as well as for the stability of the financial system. This
knowledge must also be integrated into decision-making by strengthening the
capacities of all key actors involved.

This line of action focuses on the promotion of training actions and the
generation of knowledge, resources and tools on climate change adaptation
in the financial system and insurance business, which will help to strengthen
the capacities of the sector and to identify opportunities to contribute to cli-
mate change adaptation. In this regard, the vulnerability and impact of climate
change, as well as the different adaptation options, should continue to be as-
sessed in those branches of insurance activity that are most closely linked to
climate risks. The development of specific tools aimed at identifying investment
opportunities that contribute to climate change adaptation and informed plan-
ning in the sector, for example, specific models combining risk and financial
parameters to recreate historical events and estimate possible future losses,
will also be considered.

RESPONSIBLE ENTITIES AND COLLABORATORS

OECC, CCS, with the collaboration of ENESA (the latter within the framework of
agricultural insurance) and other public and private entities involved in the finan-
cial sector and insurance business.
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COMPLIANCE INDICATOR 191

- Training actions and resources on climate change adaptation are coordinated
with the sector.

-Knowledge on the risks and adaptation to climate change in the financial
system and insurance business and on investment opportunities that con-
tribute to climate change adaptation has been strengthened through specific
assessments in at least one of the branches more closely connected to climate
change.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.
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I.15. DISASTER RISK REDUCTION

There has been a significant increase in the number and severity of emer-
gencies and disasters worldwide in recent decades. And it is predicted, as a
result of climate change, that this trend will continue in the future, with
longer-term and more far-reaching effects. Addressing the risks posed by these
developments requires improved preparedness and an increasingly integrated
approach to risk management.

There are a number of factors that interact with the effects of climate change
and increase the impact of emergencies and disasters, these factors include
demographics, driven by the increase in urban populations in environmentally
hazardous areas and the decrease in other areas that are left unmanaged; the
vulnerability of economic and technological infrastructure, which accentuates
the speed and spread of risks and generates cascading effects; or the degrada-
tion of ecosystems, which reduces natural defences.

Spain is a country with a moderate overall level of risk. However, forest wild-
fires, floods, landslides, and risks arising from other adverse weather events,
including coastal events, regularly cause significant damage, affecting the safe-
ty of people and their assets and contributing to the deterioration of the en-
vironment. In the last 20 years alone, more than 300 people have died due to
flooding. In addition to these tragic effects on the population, there are conse-
quences for different sectors of the Spanish economy, with damages estimated
at an average value of 800 million euros per year in the case of floods alone.

Risk assessments are a primary tool for recognising the challenges and es-
tablishing the appropriate mechanisms for risk management, including the
prevention of impacts, as far as possible.

Disaster risk policies also address a wide range of hazards, including natu-
ral and man-made disasters, health hazards, industrial risks and others. Some
regions and sectors have developed valuable experience in relation to certain
typologies of risks; sharing these experiences will facilitate better prepared-
ness for future challenges.

There is broad consensus on the need for a coherent approach to climate
change adaptation and disaster risk management, as exemplified by the num-
ber of countries that have developed joint strategies or have established pro-
cesses that facilitate coordination between the two areas. Coherence requires
strong leadership and commitment from key ministries, multi-level coordina-
tion, clear allocation of roles and responsibilities, resource allocation in line with
agreed objectives, as well as continuous monitoring, evaluation and learning.
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LINE OF ACTION 15.1. PROSPECTIVE DISASTER RISK ASSESSMENT 193

CONSIDERING CLIMATE CHANGE PROJECTIONS AND SCENARIOS™

DESCRIPTION OF THE LINE OF ACTION

Adaptation to climate change shares many connections with disaster risk
reduction and prevention. Improving knowledge of the main natural disaster
risks through assessment contributes to addressing exposure and vulnerabil-
ity to climate-related risks, and contributes to promoting resilience in Spain
and to the implementation of the National Climate Change Adaptation Plan as
a whole.

In line with the Sendai Framework, national risk assessments should
strengthen their focus on the impacts of climate change on disaster risk in
order to better address the underlying risk factors and, ultimately, to reduce
exposure and vulnerability to the risks. Emphasising the climate perspective in
disaster risk assessments can strengthen the contribution of climate change
adaptation to disaster risk reduction and resilience building. Stronger links
with climate vulnerability assessments would contribute to more robust risk
assessments for different disaster types.

In this context, this line of action aims to conduct risk assessment studies
in key areas, based on climate change projections and scenarios and supported
by past records and analyses of natural hazards. This will allow priorities to
be established in the implementation of adaptive disaster prevention, prepar-
edness and response measures based on the risks and their economic impact,
shortfalls in capacities, effectiveness and efficiency, taking into account possi-
ble alternatives.

The conclusions of these studies should be taken into consideration in the
development and updating of the plans that make up the National Civil Protec-
tion System (territorial plans and special state-wide plans).

RESPONSIBLE ENTITIES AND COLLABORATORS

MIR, MITERD, MAPA, autonomous communities, with the collaboration of
AEMET.

151 - This line of action, together with other instruments of the National Civil Protection System,
will contribute to the fulfilment of Enabling Condition 2.4. on the Effective Disaster Risk Manage-
ment Framework (as per final text agreed between the EU Council and the European Parliament on
the proposed Regulation on Common Provisions for the European Structural and Investment Funds
2021-2027).
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194 COMPLIANCE INDICATOR

- Prospective national disaster risk assessments are carried out, considering cli-
mate change projections and scenarios.

- The findings derived from these assessments are incorporated into the devel-
opments and updates of the plans that make up the National Civil Protection
System.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 15.2. INTEGRATING ADAPTIVE CRITERIA INTO
DISASTER RISK REDUCTION POLICIES AND MEASURES AND POST-
DISASTER ACTIONS

DESCRIPTION OF THE LINE OF ACTION

Risk management involves a set of actions of a complex nature, requiring the
coordination of all public administrations. In Spain, competences in this area are
distributed over three levels: the Central Administration, autonomous communi-
ties and local administrations, which act under the principles of solidarity, comple-
mentarity and subsidiarity.

Tackling current and future exposure and vulnerability to floods, droughts,
storms, forest wildfires and other climate-related hazards through risk reduction
measures requires a combination of structural and non-structural measures. As
climate change could affect the effectiveness of these risk reduction measures, it is
essential that this factor is incorporated into their prioritisation and design.

Therefore, this line of action aims to integrate adaptive criteria into the differ-
ent instruments that contribute to the definition of a coordinated and efficient
response by the administrations. These tools include, among others, the analysis
of vulnerability conditions and potential threats, emergency planning and the pro-
jection of the human and material resources necessary for the protection of people
and property in the event of an emergency.

It is also considered of vital importance to incorporate climate change adapta-
tion into recovery actions aimed at restoring normality to the affected area after
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the immediate response to the emergency has been completed. The adaptive ap- 195
proach should also be incorporated into assessments of the causes of the event

(attribution studies) and its associated impacts, with the objective of incorporating

the findings into regular risk planning and prevention.

RESPONSIBLE ENTITIES AND COLLABORATORS

MIR, MITERD, MAPA, autonomous communities and local entities.

COMPLIANCE INDICATOR

- The main policy instruments and measures for disaster risk reduction, revised
or new, incorporate adaptation to climate change.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved and European funds.

LINE OF ACTION 15.3. SUPPORTING AND REINFORCING DISASTER RISK

PREPARATION: OBSERVATION, EARLY WARNING, COMMUNICATION AND
EDUCATION WITH CLIMATE CHANGE ADAPTATION CRITERIA

DESCRIPTION OF THE LINE OF ACTION

Disaster risk preparedness includes the knowledge and capacities of govern-
ments, professional response and recovery organisations, communities and individ-
uals, in order to anticipate, effectively respond to and recover from the impacts of
likely, imminent or current hazardous events or conditions. Improving resilience is
a common objective of preparedness measures.

Observation and early warning systems can act as a link between disaster risk
policies and climate change adaptation when used to raise awareness and build ca-
pacities, emphasising the increased risks associated with climate change. Strength-
ening early warning systems and their adaptation to climate change is also closely
connected to improving weather observation and the communication of weather
warnings (see Line of Action 1.2).
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196 Fragmented and incomplete records of the impacts of past disasters on assets,
cultural heritage, economies, ecosystems and human health are of limited useful-
ness for disaster risk preparedness. In contrast, comprehensive, harmonised and
interoperable databases of disaster losses contribute to improving existing dam-
age models. Therefore, the implication of statistical offices, national meteorolog-
ical and hydrological services and civil protection authorities in data standarisa-
tion, quality assurance and data accessibility is important.

In addition, the integration between climate change adaptation and risk man-
agement should be systematically incorporated into public communications, con-
sultation with interested parties and education programmes related to disaster
risk. Municipalities and other administrations should increase their activity in
public education campaigns in order to raise awareness of the risks, developing
campaigns to improve resilience.

RESPONSIBLE ENTITIES AND COLLABORATORS

MIR, MITERD, MAPA, autonomous communities, local entities, with the collab-
oration of AEMET.

COMPLIANCE INDICATOR

- Instruments related to disaster risk preparedness (observation, early warning,
communication and education), revised or new, incorporate the climate change
adaptation perspective.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved and European funds.

LINE OF ACTION 15.4. STRENGTHENING SELF-PROTECTION MEASURES
FOR CLIMATE DISASTERS IN AT-RISK COMMUNITIES

DESCRIPTION OF THE LINE OF ACTION

Self-protection systems and understanding how to act in adverse situations
are considered essential in reducing the consequences of disasters. These systems
consist of management and organisational procedures with the primary purpose
of ensuring the maintenance of previously defined safety conditions and a
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and a minimum emergency response structure, with the particularity that it is 197
generally the population itself (individuals or organisations) that are responsible

for these measures and not the public administrations. However, the administra-

tions usually study and recommend the self-protection measures considered most

appropriate for each risk, providing, where necessary, training and technical or

financial support for their uptake by interested parties.

Self-protection measures depend on the type and category of the risk, so these
aspects must be identified before the self-protection measures can be defined. Rec-
ognising the circumstances that condition risk requires the analysis of various
aspects, and these rarely include climate change.

This line of action, therefore, aims to promote the consideration of climate pro-
jections in the study, analysis and definition of self-protection measures and the
promotion of their development for the different disaster risks related to climate
change.

This line of action is closely linked to line 17.4, which focuses on capacity build-

ing for communities so that they may actively participate in collective risk preven-
tion and management processes.

RESPONSIBLE ENTITIES AND COLLABORATORS

MIR, MITERD, MAPA, autonomous communities and local entities.

COMPLIANCE INDICATOR

- The revision or development of self-protection systems is promoted, taking into
account the risks associated with climate change.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

Regular budget of the organisations involved.
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I.16. RESEARCH AND INNOVATION

Adaptation to climate change poses major challenges in the field of knowl-
edge, both in terms of its physical basis and its social components. Research on
the costs, impacts, risks and adaptation to climate change, carried out by public
and private actors, has made remarkable progress in Spain in recent decades. A
bibliometric study conducted within the framework of the LIFE SHARA project
concluded that, between 1996 and 2016, a total of 3,530 citable works had been
published in these subject areas with the participation of Spanish authors, with
a high percentage in recent years (67%) being the result of international collab-
orations.

Horizon Europe, the European Union Research and Innovation Investment
Programme for the period 2021-2027, sets among its objectives, "tackling climate
change, helping to achieve the UN's Sustainable Development Goals and boost-
ing the EU's competitiveness and growth" (A budget target of 35% of the total
budget is allocated for tackling climate change.) Within Horizon Europe's Pillar
I1, Global Challenges and European Industrial Competitiveness, it is worth high-
lighting Cluster 5 which addresses "Climate, Energy and Mobility" and whose
main objectives are to promote climate action and improve the competitiveness
of the energy and transport sectors, as well as the quality of their services, for
which it is necessary to better understand the causes of climate change, its evo-
lution, risks, impacts and opportunities, and to make energy and mobility sys-
tems climate and environmentally friendly, more resilient, safer, smarter, more
efficient and more inclusive. Furthermore, Cluster 6 of the Programme address-
es "Food, bioeconomy, natural resources, agriculture and environment" and aims to
increase knowledge, expand capacities and offer innovative solutions to accel-
erate the transition towards the sustainable management of natural resources,
including measures for climate adaptation and supporting the shift to a compet-
itive, more circular and climate-neutral economy.

For its part, the future Spanish Strategy for Science, Technology and Innova-
tion 2021-2027 also includes "placing science, technology and innovation at the
service of achieving the SDGs and social, economic and environmental develop-
ment".

In this context, and considering the transversal nature of climate change ad-
aptation and the current distribution of R&D initiatives, it is necessary to im-
prove the coherence and coordination of different lines of research and research
centres. It is therefore proposed to create a participatory forum made up of both
men and women, capable of identifying and highlighting the knowledge gener-
ated by the extensive network of research and technology transfer centres in our
country and of assessing the progress of research and innovation in a more sys-
tematic way. In addition, it is necessary to give continuity to the lines of research
developed in relation to climate change adaptation within the current Spanish



NATIONAL CLIMATE CHANGE ADAPTATION PLAN INDEX
2021 - 2030

Strategy for Science, Technology and Innovation, which already includes 're- 199
search on the impact and vulnerability to climate change" as one of its objectives.

Finally, there is a need to continue facilitating the participation of Spanish
researchers in the IPCC, as a way of supporting the strategic role played by this
organisation in the evaluation of knowledge on climate change generated at the
international level, and with the added objective of ensuring that the reports
produced reflect the work and particularities of our geographical environment.

LINE OF ACTION 16.1. INTEGRATING ADAPTATION INTO FUTURE

SCIENCE, TECHNOLOGY AND INNOVATION STRATEGIES AND PLANS

DESCRIPTION OF THE LINE OF ACTION

The State Science, Technology and Innovation Plans 2021-2024 and 2025-
2027 will be developed based on the Spanish Science, Technology and Innovation
Strategy 2021-2027, which is currently under preparation. This Strategy is the
instrument that considers R&D&i activities from a general perspective, bringing
together national and regional elements, and it is closely aligned with the EU
research and innovation programme, Horizon Europe, and the 2030 Agenda for
Sustainable Development.

Adaptation to climate change as an area for science and innovation should
be considered as a transversal element of the Spanish Science, Technology and
Innovation Strategy, and it should be developed through corresponding plans,
particularly the future Strategic Action on Energy and Climate.

Adaptation to Climate Change is currently included in Challenge 2, Bioeco-
nomy, and Challenge 5, Climate Change and Use of Natural Resources and Raw
Materials, of the State Plan for Scientific and Technical Research and Innova-
tion 2017-2020. The thematic priorities for R&D&i under Challenge 5 include
"research on the impacts and vulnerability to climate change and adaptation
processes to changes in climate behaviour in all three climate domains (atmos-
pheric, oceanic and terrestrial), particularly high-biodiversity areas, coasts, for-
ests, agriculture, fisheries and marine ecosystems, water resources, soils, health,
tourism, cultural and natural heritage, transport, industry and energy". There-
fore, the aim is to provide continuity and follow-up to these lines of research in
the planning of the Ministry of Science and Innovation.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, DG for Research Planning (Ministry of Science and Innovation).
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200 COMPLIANCE INDICATOR

- Climate change adaptation is integrated into future science, technology and
innovation strategies and plans.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 16.2. STRENGTHENING OR PROMOTING THE CREATION
OF SPACES/NETWORKS FOR EXCHANGE, COLLABORATION AND COOR-
DINATION BETWEEN RESEARCHERS AND OTHER STAKEHOLDERS IN-

VOLVED IN ADAPTATION

DESCRIPTION OF THE LINE OF ACTION

Given the transversal nature of climate change adaptation, knowledge gener-
ation in this area is being addressed by many different sectors of research and
innovation. Furthermore, the many adaptation initiatives being promoted in the
different areas of work require a solid knowledge base, as well as innovative op-
tions in order to respond to the challenges posed by climate change.

For this reason, it is essential to bring together the different agencies devel-
oping lines of research in this field and those that are fostering innovation and
transfer to society. In this sense, it is proposed to organise regular meeting spaces
to exchange relevant information on new knowledge on adaptation from different
disciplines, favouring the alignment between the knowledge needs of the actors
involved in adaptation and the lines of research and innovation under develop-
ment, and catalysing the creation of synergies between the different stakeholders.

This line of action aims to strengthen, specialise and aggregate research for
knowledge generation on climate change adaptation, as well as to stimulate the
transfer and management of the knowledge generated through the coordination
promoted in these spaces/networks.
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RESPONSIBLE ENTITIES AND COLLABORATORS 201

MITERD, Ministry of Science and Innovation, Ministry of Universities, autono-
mous communities and local entities.

COMPLIANCE INDICATOR

There are spaces/networks for exchange, collaboration and coordination be-
tween research staff and the different actors involved in adaptation.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 16.3. SUPPORTING THE PARTICIPATION OF SPANISH
RESEARCHERS IN THE IPCC AND THE DISSEMINATION AND TRANSFER

OF THE CONTENTS OF ITS IMPACTS, VULNERABILITY AND ADAPTATION
REPORTS

DESCRIPTION OF THE LINE OF ACTION

The Intergovernmental Panel on Climate Change (IPCC) is a United Nations
body whose objective is to provide governments with an assessment of the best
available climate change science for the development of climate policies, includ-
ing the physical basis of climate change, its impacts, adaptation and mitigation.
To this end, the IPCC conducts periodic assessments of the state of climate
change science through the work of scientists nominated by IPCC member par-
ties.

This line of action is aimed at:

- Supporting the collaboration of Spanish researchers in the creation of IPCC
reports through financial support to cover the expenses generated by their
participation and through the dissemination of IPCC calls for proposals
among Spanish authors, research centres and universities.

- Distributing the conclusions and findings of the different IPCC reports
through different actions depending on the target group: administration, pri-
vate sector, civil society organisations and the general public. This commu-
nication will be done through informative events and the preparation and
publication of summary guides for IPCC reports and seminars.
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202 - Transferring the knowledge contained within IPCC reports to the main inter-
ested actors (private sector, administration, civil society organisations). For
this purpose, working groups may be formed with interested parties, with the
primary objective of examining how the findings of the IPCC reports can be
applied in Spain.

RESPONSIBLE ENTITIES AND COLLABORATORS

OECC, Ministry of Science and Innovation, Ministry of Universities, with the
collaboration of AEMET.

COMPLIANCE INDICATOR

- Spain maintains a number of experts participating in the forthcoming IPCC
assessment cycle in line with our scientific output.

- Information events are developed and dissemination materials are produced
that reflect the main findings of the IPCC reports.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

@)

Regular budget of the organisations involved.

LINE OF ACTION 16.4. DEVELOPING METHODOLOGIES AND TOOLS FOR
THE ESTIMATION OF CLIMATE CHANGE RISKS AND INFORMED DECI-
SION-MAKING FOR ADAPTATION

DESCRIPTION OF THE LINE OF ACTION

Climate change projections allow us to estimate the features of the future cli-
mate for different greenhouse gas emissions scenarios. In this way, it is possible
to analyse possible trends and developments in climate change. However, con-
crete adaptation measures require the adequate identification of the potential
impacts of future changes in the climate.

Research on climate change impacts includes the development of transdis-
ciplinary analyses to identify the complex interactions between biophysical and
socio-economic processes. This knowledge framework enables the investigation
of the cause-effect chains linking climate and its impacts, using global and re-
gional climate models, as well as physically-based impact models applied to various



NATIONAL CLIMATE CHANGE ADAPTATION PLAN
2021 - 2030

natural and social sectors. The application of these impact analysis methodolo-
gies allows for the identification, theoretical testing and prioritisation of adap-
tation options and policies.

Climate change projections are used as input for impact models with the
objective of estimating potential regional changes in variables such as water
availability and droughts, crop yields, coastal flooding, energy supply and de-
mand, ground movements and other geological disasters, among others. These
changes can then be assessed in terms of their economic and social costs, in-
cluding, for example, the number of people threatened by extreme temperatures
or floods, allowing for an assessment of the costs of inaction and an estimation
of the costs and benefits of adaptation options.

This line of action is aimed at the improvement and promotion of these
methodologies and tools by the actors involved in adaptation in Spain, based
on the necessary multidisciplinary collaboration between research centres and
managers so that the knowledge developed is practical and applicable in deci-
sion-making.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, Ministry of Science and Innovation and other public and private enti-
ties involved in adaptation.

COMPLIANCE INDICATOR

- Methodologies and tools are developed or updated for the estimation of climate
change risks in the main PNACC areas of work and, as a minimum, for water
resource availability and droughts, river flooding and climate change risks on
the coast.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

Regular budget of the organisations involved, PIMA Adapta and other sources
of funding.
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I.17. EDUCATION AND SOCIETY

Adaptation to climate change is, at its core, a societal challenge. Human socie-
ties are the ones that must change, by introducing the necessary transformations
and adjustments to address the risks. But, at the same time, climate change itself
may affect the ability of societies to respond to the challenges posed, as it may
affect social structure through phenomena such as increased inequalities, with
a potential loss of social cohesion,* or loss of the capacity to adapt to climate
change due to its reduced predictability.

The unified adaptation of a society to climate change requires the coordinated
use of different types of risk management measures. In addition to physical, insti-
tutional or management measures, it is essential to promote measures associated
with education, training and social organisation that build capacities, empower
and facilitate the involvement of individuals and communities in the construction
of collective responses to climate change.

Moving towards the adoption of more sustainable and resilient choices in sec-
tors such as transport and mobility, housing, food, leisure and the consumption of
other goods and services cannot be considered a matter of personal choice; public
policies can facilitate and encourage or, conversely, hinder and discourage certain
collective and individual choices, that define how we live and interact with oth-
ers and with our environment. Promoting climate-resilient and climate-adapted
lifestyles allows us to move away from an approach based on the promotion of
specific behaviours, which is often presented in an uncoordinated and sometimes
contradictory manner, towards more structured, coherent and aggregated choic-
es, which provide greater stability in terms of changes and allow for better use of
the of synergies between the new adopted options.

Adaptation also has profound implications in the workplace and societal re-
sponses to climate change are leading to transformations in the labour market.
The range of professions affected is very broad, as all professions, to a greater or
lesser extent, involve energy consumption and emissions, and they must all adjust
and respond appropriately to climate change.

It is important that job skills include these new competences, so that both the
Vocational Training in the Education System, which trains future professionals,
and Vocational Training for Employment, which trains employees, can anticipate
these expected changes in the labour market.

152 - See Line of Action T.2. Social vulnerability.



NATIONAL CLIMATE CHANGE ADAPTATION PLAN INDEX
2021 - 2030

The mainstreaming of adaptation (and mitigation) responses will require the 205
transversal incorporation of competences into professional profiles, enabling pro-
fessionals to perform their functions with climate change adaptation (and low-car-
bon) criteria.

Adaptation to climate change also requires adjustments in the skills required
for professionals in those labour sectors that are directly related to the use of nat-
ural resources.

Adaptation to climate change can also have two positive effects on employment
that should be explored: prevention of job losses by limiting the impacts of climate
change, and the creation of new professional profiles associated with the adapta-
tion initiatives themselves.

LINE OF ACTION 17.1. INTEGRATING CLIMATE CHANGE ADAPTATION

INTO THE FUTURE ACTION PLAN FOR ENVIRONMENTAL EDUCATION
FOR SUSTAINABILITY

DESCRIPTION OF THE LINE OF ACTION

The Action Plan for Environmental Education for Sustainability (PAEAS, in
Spanish) was created with the general objective of defining the strategic lines of
environmental education in Spain for the period 2021-2025, offering a mutually
agreed working framework that reflects the strategic areas of action, as well as
the objectives, main measures and specific actions to be developed by the different
sectors and agents involved.

The PAEAS includes the following objectives:

- Promote the involvement of different sectors and social agents in the processes
of cultural change — through education, communication, training and environ-
mental participation — that the ecological and energy transition will entail in
the next decade.

- Support, using the social tools of environmental education, the development
and fulfilment of the environmental policies that the Spanish Government
must promote in line with its international commitments.

The plan will be structured in a series of areas of work, based on thematic areas
(climate change and energy transition; economy, lifestyles and living conditions
and health; biodiversity conservation), territorial areas (rural and urban environ-
ment) and transversal areas (governance and training and professional develop-
ment). These areas will be approached from the perspective of ten sectors (Central
Administration; autonomous communities; local administrations; private sector
including businesses/foundations; environmental associations, social organisations
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206 and trade unions/citizens' movements; environmental education professionals
and environmental facilities; media and social networks; protected natural areas;
formal education and parents' associations; universities).

The aim of this line of action is to ensure that climate change adaptation is ful-
ly integrated into the definition and development of this plan, which is currently
under preparation.

RESPONSIBLE ENTITIES AND COLLABORATORS

CENEAM and FB, with the collaboration of OECC.

COMPLIANCE INDICATOR

- The PAEAS fully integrates adaptation to climate change in its thematic areas.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved.

LINE OF ACTION 17.2. PROMOTING EDUCATION FOR SUSTAINABILITY IN
THE FORMAL EDUCATION SYSTEM IN THE FACE OF THE CHALLENGES OF

CLIMATE CHANGE

DESCRIPTION OF THE LINE OF ACTION

Education is a key element in the creation of adaptive capacities. The formal
education system, in its different pathways, must play an essential role in the gen-
eration of skills and responsibility for a climate-adapted technical and professional
practice, as well as for the adoption of habits and lifestyles that are resilient to the
risks associated with climate change.

In order to ensure that education plays a strategic role as an adaptation mech-
anism, it will be necessary to undertake a series of different actions, including the
detection of new training needs, the initial and ongoing training of teachers on
climate change at different educational levels and the inclusion of sustainability
criteria in the accreditation of qualifications or in the selection of education pro-
fessionals.
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In vocational training, it will be necessary to incorporate the need for climate 207
change adaptation and sustainability as a transversal competence into the cat-
alogue of qualifications, adjusting the professional profile in those qualifications
whose professional areas are most closely linked to the use of natural resources,
and designing new qualifications that respond to the detection of new professional
skills.

RESPONSIBLE ENTITIES AND COLLABORATORS

Ministry of Education and Vocational Training, Ministry of Science and Inno-
vation and the Ministry of Universities, with the collaboration of OECC and the
autonomous communities.

COMPLIANCE INDICATOR

- The training needs for adaptation are analysed in the different areas of the for-
mal education system.

- Changes are introduced in the educational curricula in order to respond to the
identified needs.

- Climate change issues are included in initial university teacher training pro-
grammes and in programmes at teacher training centres in autonomous com-
munities.

ARE REGULATORY INSTRUMENTS REQUIRED?

In some cases, policy instruments may be required (for example, changes in the
policy framework defining the curriculum at the different levels of education).

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 17.3. CONTINUOUS TRAINING OF TECHNICAL AND
PROFESSIONAL STAFF ON ADAPTATION

DESCRIPTION OF THE LINE OF ACTION

Many technical and professional staff work in economic or administrative
sectors that will have to incorporate climate change adaptation criteria.

The list is extensive and includes professional groups from sectors as diverse
as food production, ecological restoration, urban planning and housing, human
health and education.

ANNEXE |



INDEX

208

NATIONAL CLIMATE CHANGE ADAPTATION PLAN
2021 - 2030

This line of action will be developed, whenever possible, through existing
structures for the continuous training of workers, which should incorporate
training actions into their programmes that respond to the needs of a technical
and professional exercise with adaptation criteria.

In vocational training, adaptation to climate change will be included as an
element of study in the observation of qualifications and their evolution.

The revision of the presence of this element and its treatment in the National
Catalogue of Professional Qualifications (CNCP, in Spanish) will allow for the in-
clusion of competences related to the need for adaptation to climate change and
sustainability.

This review will contribute to the adjustment of those professional qualifica-
tions and certificates in the professional areas most closely linked to the use of
natural resources, and to the design of new professional certificates that respond
to the detection of new professional skills.

Furthermore, the inclusion of assessment criteria related to climate change
adaptation and sustainability will be strengthened in Assessment and Accredita-
tion Processes for the competence.

The line of action will include the creation and promotion of horizontal learn-
ing methods (networking and self-learning for technical and professional staff).

RESPONSIBLE ENTITIES AND COLLABORATORS

MEFP, INAP (National Institute of Public Administration, in Spanish - MPTFP,
Ministry of Territorial Policy and Public Function, in Spanish), training centres of
ESF+ ministries and intermediate bodies, with the collaboration of OECC and the
autonomous communities.

COMPLIANCE INDICATOR

- Vocational qualifications are reviewed, identifying the changes needed to re-
spond to climate change adaptation and sustainability.

- There is a wide range of continuous adaptation training available for a wide
range of public employees and technical and professional staff in the private
sector.

ARE REGULATORY INSTRUMENTS REQUIRED?

No
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FUNDING 209

European Social Fund +, LIFE Programme.

LINE OF ACTION 17.4. ADAPTATION COMMUNITIES

DESCRIPTION OF THE LINE OF ACTION

Some communities and population groups are particularly vulnerable to cer-
tain climate-related hazards. This is the case for people living in areas at high
risk of flooding or in forest-urban interface areas at high risk of wildfire.

Individuals and communities in these circumstances require specific train-
ing in order to address the specific risks that affect them; training that should
include both preventive and self-protection aspects in the case of imminent
risks.

Through this line of action, affected human groups will be empowered to
actively participate in collective risk prevention and management processes (for
example, flood risk management plans or wildfire prevention and management
plans).

RESPONSIBLE ENTITIES AND COLLABORATORS

Hydrographic confederations, authorities responsible for wildfire prevention
and management, DGPCE (MIR), with the collaboration of OECC.

COMPLIANCE INDICATOR

The most affected communities have access to training and avenues for partici-
pation so that they may contribute to risk prevention and management processes.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved.
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210 LINE OF ACTION 17.5. PROMOTING RESILIENT AND CLIMATE-ADAPTED
LIFESTYLES

DESCRIPTION OF THE LINE OF ACTION

Measures to promote resilient and climate-adapted lifestyles aim to encourage
individuals to make choices that are as coherent as possible, shaping a sustainable
and climate-adapted lifestyle, within the possibilities and constraints of their spe-
cific life context. It is therefore essential to adopt a values-based approach, high-
lighting the real co-benefits of new choices in areas such as health and well-being,
highlighting the contributions of these lifestyle changes to climate action, and en-
couraging people to make changes that are consistent with their own identity and
motivations.

In order to promote sustainable and resilient lifestyles, it can be useful to iden-
tify options and behaviours that open up new possibilities for change and leverage
adaptation to climate change. From a more global perspective, it will be necessary
to analyse current trends in climate-relevant lifestyles in Spain, and to identify
effective policies and measures for the promotion of those sustainable and cli-
mate-resilient lifestyles. In this sense, research and social innovation on lifestyles
will play a very relevant role in this line of action.

Integrating the climate change adaptation component into planning for the
promotion of sustainable and healthy lifestyles will also be a key element in ad-
dressing adaptation in coherence with other aspects driving the ecological tran-
sition.

In addition, concrete actions that encourage specific behavioural changes with
high potential for changing attitudes and increasing the resilience of society, both
in general and in particularly vulnerable groups, and that promote the "viral ef-
fect" of such lifestyles will be supported or promoted. This will include communi-
cation and educational campaigns, dissemination of practical examples, stimulat-
ing supply and demand (public and private) for sustainable products, deactivating
potential barriers to change, and promoting truthful and responsible commercial
advertising.

RESPONSIBLE ENTITIES AND COLLABORATORS

OECC, Ministry of Education and Vocational Training, Ministry of Consumer
Affairs, with the collaboration of IM (Women's Institute, in Spanish).
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COMPLIANCE INDICATOR 211

- An analysis of the role of lifestyles in climate change adaptation is available and
policies and measures for the promotion of sustainable and climate-resilient
lifestyles have been identified and developed.

- The climate change adaptation component has been integrated into plans re-
lated to sustainable and healthy lifestyles.

- A catalogue of good examples of resilient lifestyles is available.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 17.6. PROTECTING AND PROMOTING EMPLOYMENT
THROUGH ADAPTATION

DESCRIPTION OF THE LINE OF ACTION

Climate change adaptation actions can have two complementary effects on em-
ployment: the prevention of job losses by limiting the impacts of climate change,
and the creation of new jobs resulting from the adaptation initiatives themselves.

Moreover, beyond their specific impact on a particular sector, many adaptation
investments benefit the economy as a whole. For example, investments to make
transport and energy infrastructure less vulnerable to climate extremes minimise
disruptions and operational losses, with benefits for various sectors. In addition,
some distribution companies, whose infrastructures extend into rural areas, can
be agents of economic and employment dynamism in these areas. Similarly, adap-
tation in sectors such as agriculture, livestock, fisheries and forestry can help to
combat depopulation and maintain the economic network of rural areas.

In order to properly focus this line of action, it will be necessary to study the
effects of adaptation on employment, analysing the two key aspects mentioned
above: the impact of climate change on employment (considering the sectoral and
territorial dimensions) and the impact of adaptation policies and measures on em-
ployment.
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On the basis of the above, support for vulnerable sectors or sectors with job
creation potential may take the form of advisory actions, support for technology
transfer, promotion of training, generation of curricular itineraries, financing for
adaptation, etc.

Adaptation to climate change should also be included in the new activities be-
ing promoted under Just Transition Agreements, as itis a particularly interesting
employment niche that will accelerate the ecological transition.

The creation of spaces for social deliberation on adaptation and employment
(with the participation, where appropriate, of the business sector, social actors and

administrations) will contribute to the correct orientation of this line of action.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITRAES (Ministry of Labour and Social Economy, in Spanish), Ministry of Ed-
ucation and Vocational Training, Ministry of Universities and MITERD, in collabo-
ration with the autonomous communities.

COMPLIANCE INDICATOR

- A specific report is produced on climate change, adaptation and employment.

- Initiatives are developed to promote employment in the field of adaptation.

-Indicators are developed to monitor the evolution of employment in adapta-
tion.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

European Social Fund and budgets of the organisations involved.
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I.18. PEACE, SECURITY AND SOCIAL COHESION

Peaceful, just and inclusive societies are a basic condition for achieving the Sus-
tainable Development Goals (SDGs)*? of the 2030 Agenda. One of the main strat-
egies to prevent disputes from escalating into conflict is preventive diplomacy,
which is based on detecting threats to peace and security in order to take early
action and avoid future problems.

Climate change can increase instability and provoke social and political ten-
sions and conflicts'* in many different ways, including:

- Competition for access to increasingly scarce resources due to climate change.

- Serious impacts on people's assets or livelihoods, leading to situations of ine-
quality and precariousness.

- Migratory movements as a result of the impacts of climate change, which may
lead to new conlflicts over living space and other resources.

-Climate change response measures themselves (adaptation and mitigation
measures) can also lead to political and social conflicts by affecting the interests
and expectations of human groups and individuals.

All these tensions and conflicts can occur at the international level, but also at
the national level, generating new inequalities expressed in the form of inter-re-
gional, social or political conflicts.

The challenge for Spain will be first to recognise the potential threat of climate
change to peaceful coexistence and social cohesion, and then to anticipate the
most appropriate responses. In this regard, the National Security Strategy,'s® ap-
proved in 2017, includes the effects of climate change as one of the most important
challenges to be considered in terms of National Security. The aforementioned
strategy identifies the reduction of greenhouse gas emissions, the fight against
biodiversity loss, the review of energy supply and usage systems, the joint man-
agement of shared assets such as water or fishing resources, as well as a global
pact between industrialised and emerging countries, as essential requirements for
tackling the consequences of climate change.

153 - This issue is specifically developed in SDG 16.

154 - Paper from the High Representative and the European Commission to the European Coun-
cil "Climate Change and International Security" https:/www.consilium.europa.eu/media/30860/es_
clim_change_low.pdf

155 - The National Security Strategy is the reference framework for Spain's national security policy.
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214 The preservation, sustainable and fair use of water resources and the con-
servation of natural heritage have implications in the field of security. The loss
of natural resources and ecosystem services can lead to massive population
displacement, endangering migrants and putting stress on receiving areas. In
this sense, it is necessary to further investigate the causes of migration, work
on those causes and adapt to new realities, approaches and instruments, while
promoting the positive aspects of legal migration in development processes.*s°

From a climate change point of view, these challenges must be addressed

from a resilience-building perspective, with a focus on reducing the vulnera-
bility of people and communities.*”

LINE OF ACTION 18.1: PROMOTING PEACE AND SECURITY IN THE FACE OF

THE IMPACTS OF CLIMATE CHANGE AT THE NATIONAL LEVEL

DESCRIPTION OF THE LINE OF ACTION

In Spain, the main security risks associated with climate change are those
related to the uneven distribution, both geographically and seasonally, of wa-
ter resources and the increased frequency and severity of droughts, floods and
wildfires, as reflected in the National Security Strategy. In this sense, all the
lines of action proposed in this plan are aimed at building a more resilient
economy and society, and, as such, contribute to the prevention of conflicts
associated with the impacts of climate change, especially those proposed for
the aforementioned areas of work.

Beyond this consideration, and with a view to promoting peace and security
in the face of the impacts of climate change at the national level, this line of
action aims to:

- Prevent potential conflicts through early detection, integrating this analysis
into climate change risk studies in order to recognise situations that may
pose threats to peace, security and social cohesion. This approach will be
particularly relevant in those areas of work that have been identified as the
most sensitive.

- Strengthen social disclosure processes, citizen participation and conflict
management processes as mechanisms to promote peace, security and
social cohesion in the face of climate change. Spain must foster a culture

156 - This is one of the areas of action and management of Spanish Cooperation identified in the
Fifth Master Plan for Spanish Cooperation 2018/2021.

157 - According to the vision reflected in the 2030 Agenda and taken up by the EU in its Global
Strategy, the European Consensus on Development and the 2017 Joint Communication from the Euro-
pean Commission and the High Representative for Foreign Affairs to the European Parliament and the
Council on a Strategic Approach to Resilience in the EU's external action.
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of security and defence, supported by an inclusive education system that
increases awareness of the main threats and challenges posed by climate
change. Participatory adaptation planning and management also allows
for better integration of the interests of different social actors, resulting
in more inclusive, better understood, supported and legitimate public de-
cisions, and should therefore be strengthened in those areas that pose the
greatest challenges to peace and security.’s® In addition, where appropriate,
conflict management mechanisms should be envisaged to address, through
appropriate tools (including negotiations, mediation and, ultimately, arbi-
tration), explicit disagreements that cannot be channelled through partici-
patory mechanisms.

- Integrate knowledge on climate change risks into national security. In the
framework of the National Security System, climate change adaptation
must be integrated into the management of crises that may be affected by
the threats and challenges that climate change poses to the peace and secu-
rity of its citizens and territory, in order to provide effective and timely re-
sponses, including all phases from early warning to response. Threats posed
by climate change to critical infrastructure and security organisations will
be identified and specific adaptation programmes will be developed based
on identified risks where appropriate.

RESPONSIBLE ENTITIES AND COLLABORATORS

Department of National Security (Presidency of the Government), MINISDEF,
MIR and OECC.

COMPLIANCE INDICATOR

- The early detection and analysis of the potential conflicts that threaten se-
curity and social cohesion at national level are integrated into those areas
considered to be particularly sensitive.

- The number and scope of social outreach, citizen participation and conflict
management processes in those areas that pose the greatest challenges to
peace and security are strengthened.

- Knowledge on climate change risks is integrated into the National Security
System.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

158 - Various lines of work oriented towards these objectives are already included in area of work 17,
Education and Society, of this National Adaptation Plan, as well as in the proposals for the coordination
and management of the plan.
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216 FUNDING

Regular budget of the organisations involved.

LINE OF ACTION 18.2: INTEGRATING CLIMATE CHANGE ADAPTATION
INTO THE PREVENTION, MANAGEMENT AND RESOLUTION OF INTERNA-
TIONAL CONFLICTS AND CRISES AND THE CONSTRUCTION OF A PEACE-

FUL, JUST AND INCLUSIVE GLOBAL SOCIETY

DESCRIPTION OF THE LINE OF ACTION

Preventing conflicts and crisis situations is more efficient and effective than
managing and resolving crises once they have started. Building resilience from an
integrated approach at the international level is fundamental for the prevention of
conflict and crisis, contributing to the construction of a peaceful, just and inclusive
global society.

Efforts within the UN to integrate climate change issues into security analyses
and to address the climate change-security nexus, to ensure that the fight against
climate change is also a factor in cooperation and conflict prevention, are particu-
larly relevant. In a similar vein, it is worth highlighting “EU climate diplomacy",
which currently addresses, among other aspects, the integration of the climate
change dimension, including conflict prevention and international peacekeeping,
into the EU's external action. Spanish diplomacy will, therefore, be monitoring and
actively participating in these global and EU initiatives.

Spanish Cooperation has a fundamental role in the fulfilment of these objec-
tives. According to the Spanish Action Plan for the Implementation of the 2030
Agenda, the Spanish Cooperation mission should focus on promoting the achieve-
ment of the SDGs and contributing, among others, to the fight against climate
change. In the context of the 2030 Agenda and SDG 13 on Climate Action, Spanish
Cooperation incorporates a global approach and a focus on reducing vulnerability
to the effects of climate change into its strategic planning. The Master Plan for
Spanish Cooperation 2018-2021 includes support to partner countries in the ful-
filment of their Nationally Determined Contributions (NDC), which reflect their
needs and priorities for action in terms of mitigation and adaptation to climate
change. In addition, special attention is paid to the needs of the most vulnerable
populations and ecosystems in order to prevent and mitigate disaster risk.

Spanish Cooperation sectoral action on climate change adaptation is developed
through the Sectoral Action Plan (PAS) for Environment and Climate Change. In
this context, this line of action proposes to maintain and develop the integration
of adaptation to climate change in the strategies, plans and programmes of the
Spanish Cooperation, maintaining the current focus on resilience and responding
to the new international challenges posed by climate change.
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Also, from a national security point of view, measures aimed at creating a more
stable and secure international environment will need to take into account the
assessment of the risks posed by climate change to national defence, both in terms
of their operational requirements and their strategic orientation. Once the risks
have been identified, preventive measures should be taken, taking into account
all anticipatory, protective, preventive and intervention functions. In this regard,
adaptation should be integrated into strategies, plans and programmes related to
National Security and Defence, based on an assessment of vulnerabilities specific
to these areas, and appropriate adaptation measures should be taken.

RESPONSIBLE ENTITIES AND COLLABORATORS

MINISDEF, MAEUEC (Ministry of Foreign Affairs, European Union and Coope-
ration, in Spanish) and AECID.

COMPLIANCE INDICATOR

- The MAEUEC actively participates in United Nations, EU and other relevant
multilateral fora on the climate change-security nexus.

- Spanish Cooperation continues to integrate climate change adaptation into
its strategies, plans and programmes, especially in the future Law on Interna-
tional Cooperation for Sustainable Development, the successive Master Plans
and Humanitarian Action Strategies, and possible updates of the Sectoral Ac-
tion Plan (PAS) for Environment and Climate Change, as well as in the Coun-
try Partnership Frameworks and other strategic planning instruments.

- Strategies, plans and programmes related to National Security and Defence
that are oriented towards the prevention, management and resolution of in-
ternational conflicts and crises, integrate adaptation to climate change, and
relevant preventive measures are adopted for the adaptation of anticipatory,
protective, preventive and intervention functions.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved.
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ANNEXE 2.
TRANSVERSAL LINES OF ACTION

LINE OF ACTION T.1. TERRITORIAL VULNERABILITY

DESCRIPTION OF THE LINE OF ACTION

Climate change risks are not distributed homogeneously throughout the terri-
tory, so adaptive responses must integrate a spatial approach to identify the most
vulnerable areas and adopt specific adaptation measures. In this sense, it is essen-
tial to incorporate the geographical perspective whenever possible in impact, vul-
nerability and adaptation assessments, as well as in the definition of regionalised
responses.

Tackling adaptation to climate change from a territorial perspective also pro-
vides an opportunity to propose integrated strategies that simultaneously address
different risks, in different areas and in a coherent manner with other territorial
policies and measures, which favours the achievement of co-benefits and the cre-
ation of synergies.

Finally, it should be borne in mind that some territories have particular charac-
teristics that determine vulnerability to climate change and the possible adaptive
responses. In this regard, a series of geographical areas can be identified, such as
islands, mountain areas and coastal or rural regions, which require specific analy-
ses and specific responses adapted to their particularities.

The territorial approach can be integrated in various ways:

- Incorporation of analysis from a spatial perspective in the generation of knowl-
edge on impacts, vulnerability and adaptation to climate change, when geo-
graphical variability and available data allow it.

- Generation of vulnerability and risk maps that favour regionalised planning of
responses to climate change.

- Development of specific analyses and integrated adaptation response plans for
geographical areas identified as particularly vulnerable to climate change.

- Support for the preparation of diagnoses and the definition of adaptation meas-
ures by organisations with a territorial base: local administrations (including
county, island and provincial administrations) and regional administrations, as
well as other organisations with a territorial base, such as river basin bodies,
coastal districts, Regulatory Councils of Designations of Origin, etc.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD and other public administrations responsible for adaptation ini-
tiatives.
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220 COMPLIANCE INDICATOR

- New impacts and risks analyses are developed from a territorial perspective.
- New territorially-based adaptation initiatives are developed.

No

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION T.2. SOCIAL VULNERABILITY

DESCRIPTION OF THE LINE OF ACTION

Climate change affects different human groups unevenly. Lack of financial re-
sources, poor physical conditions (such as poor health) or certain social disadvan-
tages (for example, poor language proficiency) can multiply the vulnerability of
certain social groups, which in turn can widen inequalities. Approaching adaptive
responses without attention to these social differences can reinforce inequities in
the distribution of climate change impacts. In this sense, the Paris Agreement, in
its article 7.5, points out the need to integrate an approach to adaptation that con-
siders the most vulnerable groups and communities.

In order to integrate this aspect effectively, two basic lines of work are pro-
posed:

- Assess social vulnerability: The main factors of social vulnerability to climate
change will be analysed in those areas where social factors may be most rele-
vant when defining adaptive responses, and the main knowledge gaps will be
identified. In practice, the breakdown of "climate risk" into three components
(hazard, exposure and vulnerability), the disaggregation of vulnerability into
"sensitivity" and "adaptive capacity", and its analysis taking into account social
inequalities, facilitates the identification of those groups and communities with
a higher level of risk to climate change impacts.

- Develop socially just adaptive responses that are commensurate with levels of
vulnerability: It must be ensured that adaptation plans, policies and measures
do not disadvantage certain social groups or increase existing social disparities.
Efforts will be made to mobilise the most socially vulnerable collectives in order
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to identify their specific vulnerabilities to climate change risks and to recognise 221
them as key actors and implementers of adaptive responses.

Work will also be carried out on the development of qualitative and quantitative
indicators of social vulnerability and adaptation to climate change in those areas

where particularly vulnerable groups or communities have been identified.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, MIGU (Ministry of Equality, in Spanish), Ministry of Social Rights and
2030 Agenda and other public administrations responsible for adaptation initia-
tives, autonomous communities and local entities.

COMPLIANCE INDICATOR

- Information is available on exposure, sensitivity and adaptive capacity to cli-
mate change according to social variables in different areas of work.

- Actions are developed to promote the mobilisation of the most vulnerable
groups.

- Specific indicators are available to understand social inequalities in the face of
climate change and their evolution over time.

- The impact of PNACC actions is assessed from a demographic perspective.

ARE REGULATORY INSTRUMENTS REQUIRED?

No

FUNDING

Regular budget of the organisations involved.

LINE OF ACTION T.3. CROSS-BORDER EFFECTS

DESCRIPTION OF THE LINE OF ACTION

The effects of climate change outside of our borders become impacts in our
country through various channels, including:'°

- Trade flows: Climate change impacts can be transmitted through global mar-
kets, affecting prices and supply chains.

159 - Benzie, M., T. y otros (2017). Implications for the EU of cross-border climate change impacts,
EU FP7 IMPRESSIONS Project Deliverable D3A.2.
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222 - Financial flows: Climate change impacts can distort public and private capital

flows.

- Human flows: Climate change impacts can trigger migrations and shifts in oth-
er types of human movements, such as tourism.

- Geopolitical changes: Climate change can impact on international relations,
affecting humanitarian assistance, defence or cooperation policies.

This line of action is aimed at:

- Identifying chains of impacts associated with climate change that connect
spaces beyond our borders with our country.

- Defining strategies and initiatives that can contribute to reducing the vulner-

ability of our country, while avoiding negative impacts on European and global
vulnerability.

In the case of Spain, some potentially relevant effects to be analysed include the
implications of climate change on the management of international river basins;
risks to supply chains in the agri-food sector; cross-border migrations caused by
adversities associated with climate change; changes in tourist flows due to chang-
es in climate; changes in maritime transport routes due to the opening of new
shipping routes; risks associated with investments in territories and sectors with
a high vulnerability to climate change.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, MAEUEC, MISSM (Ministry of Inclusion, Social Security and Migra-
tion, in Spanish), MINCOTUR (Secretaries of State for Trade and Tourism), MINE-
CO, MIGU and other public administrations responsible for adaptation initiatives.

COMPLIANCE INDICATOR

- There is an analysis of the main potential impacts in Spain arising from the
effects of climate change abroad.

- Strategies to limit cross-border impacts are identified and supported.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

Regular budget of the organisations involved.
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LINE OF ACTION T.4. GENDER MAINSTREAMING

DESCRIPTION OF THE LINE OF ACTION

The integration of gender mainstreaming in climate action has been reflected
in various decisions under the UNFCCC and the Paris Agreement. In 2014, the
Lima Work Programme on Gender and Climate Change was adopted, which rec-
ognises the importance of implementing gender-sensitive climate policies, both
due to the particular vulnerability of women and girls and because of the impor-
tance of their role in the fight against climate change. Since then, the gender and
climate agenda has been further strengthened with the adoption of a Gender and
Climate Change Action Plan in 2017, which was revised and extended to 2025
at the 2019 Climate Summit (COP25).**°* Among UN policies for gender equality,
the Beijing Platform for Action stands out, whose implementation contributes
directly to the 2030 Agenda, and which has included a special area of concern on
women and the environment since 1995.*

To effectively incorporate the gender approach in the framework of the PN-
ACC:

- Sex-disaggregated data on climate change exposure, vulnerability and im-
pacts will be collected and specific indicators will be developed to understand
gender inequalities and to support gender-sensitive adaptation. This work
should be based on analyses of aspects such as gender roles, opportunity (ca-
pacity) gaps and access to resources. On this basis, the planning, implemen-
tation, monitoring and evaluation of adaptation and specific measures and
actions must integrate the gender dimension in a transversal manner.

- Gender differences in terms of access to information and training, risk per-
ception, environmental behaviours and lifestyles will be considered, espe-
cially when developing adaptation measures associated with education and
training, information and awareness raising, and the promotion of sustaina-
ble lifestyles.

- Women will be considered as active agents of change, by promoting their ac-
cess to leadership positions, their resilience and decision-making capacities,
their full, equal and meaningful participation in key decision-making forums
on adaptation, and the consideration of their contributions to solutions that
take into account the different gender gaps that still exist and the roles they
play in society.

160 - https:/unfccc.int/sites/default/files/resource/cp2019_13a01S.pdf

161 - More information is available on progress made in the Review and Appraisal of the implemen-
tation of the Beijing Declaration and Platform for Action and the outcomes of the twenty-third special
session of the General Assembly. Report of the Secretary-General https:/undocs.org/es/E/CN.6/2020/3
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224 RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, MIGU and other public administrations responsible for adaptation
initiatives.

COMPLIANCE INDICATOR

- Sex-disaggregated data on climate change exposure, vulnerability and impacts
are available for different areas of work.

- Indicator systems have specific indicators to track gender inequalities and their
evolution over time.

- Gender differences are integrated into adaptive responses, including techno-
logical, education and training, information and awareness raising responses,
and the promotion of sustainable lifestyles.

- Concrete actions are developed to remove barriers to full, equal and meaningful
participation in adaptation.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

No

Regular budget of the organisations involved.

LINE OF ACTION T.S. PREVENTING MALADAPTATION AND ELIMINATING
PERVERSE INCENTIVES

DESCRIPTION OF THE LINE OF ACTION

This line of action aims to avoid the development of climate change adaptation
actions that contribute to an increase in greenhouse gas emissions, are dispropor-
tionate, cost inefficient, unsustainable or counter-productive in relation to other
relevant long-term objectives. It also aims to avoid actions that disproportionately
re-distribute the costs of adaptation to the most vulnerable or that define adapta-
tion pathways that unfairly compromise options for future generations.

Initiatives to be developed under this line of action include the following:

- Development of tools for the initial testing of potential adaptation measures
(checklists, etc.)

- Carrying out evaluations (ex-ante and ex-post) of adaptation measures to
recognise in greater detail their implications in terms of associated emis-
sions, social effects, implications for future generations, etc. In environmental
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matters, environmental assessment, regulated by Law 21/2013 of 9 Decem- 225
ber, is considered a fundamental instrument for the detection and preven-
tion of maladaptation.
- Incorporation, where appropriate, of criteria for the prevention of maladap-
tation in the assessment of projects submitted for public aid.
- Reconsideration of measures where there is evidence of maladaptation.
- Support for demonstrative and replicable projects, which provide solutions
and good practices with a high level of follow-up and extensive dissemina-
tion, for the promotion of alternatives to maladaptive actions.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD and other public administrations responsible for adaptation initiatives.

COMPLIANCE INDICATOR

- Criteria for the prevention of maladaptation are in place.

- Pilot evaluations of adaptation measures are developed to assess their collat-
eral effects and implications.

- Calls for adaptation aid incorporate mechanisms to prevent maladaptation.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

@)

Regular budget of the organisations involved.

LINE OF ACTION T.6. COSTS AND BENEFITS OF ADAPTATION AND

INACTION

DESCRIPTION OF THE LINE OF ACTION

The analysis of the economic, social and environmental costs and benefits
of adaptive responses is a key element in decision-making, although it is very
complex to calculate. In recent years, several methodologies have been devel-
oped (all very different from each other) that allow us to approach the estima-
tion of these costs and benefits.

Costs and benefits are a crucial aspect that should be addressed in a trans-
versal manner, not only by estimating them quantitatively (where possible and
in a meaningful manner) and/or qualitatively, but also by trying to identify
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the distribution of these costs and benefits across sectors and socio-econom-
ic groups, as well as their variation over time. These analyses should also be
linked to the costs and benefits of mitigation and other socio-economic trends.

In order to progress in the estimation of the costs and benefits of adapta-
tion, the following are proposed:

- Development of estimates of the costs and benefits of climate change im-
pacts and adaptation measures in Spain for different scenarios and time
periods, based on methodologies developed at international and European
level.

- Application of analyses carried out prior to the approval of projects in spe-
cific fields of action.

- Consideration of the prerequisites for the implementation of the proposed
adaptation measures, including the necessary budget, the need for policy
changes or legislative developments, etc.

- Analysis of the direct and indirect effects of adaptation options in econom-
ic, environmental and social terms (including effects on climate change
mitigation), with emphasis on potential co-benefits and possible unintend-
ed effects.

RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD and other public administrations responsible for adaptation initiatives.

COMPLIANCE INDICATOR

- Climate change adaptation and impact assessments estimate costs and bene-
fits of the proposed adaptation actions.

- A cost-benefit analysis of adaptation measures to be developed within the
framework of national funding instruments for measures is carried out, identi-
fying prerequisites for their implementation and expected direct and indirect
effects, and applying criteria to avoid maladaptation (see Line of Action T.5).

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

@)

Regular budget of the organisations involved.
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DESCRIPTION OF THE LINE OF ACTION

LINE OF ACTION T.7. ORIENTATION TOWARDS ACTION

All measures developed within the framework of this National Plan should
help to "promote coordinated and coherent action to address the effects of cli-
mate change in Spain in order to avoid or reduce present and future damage from
climate change and to build a more resilient economy and society" The specific
objectives defined in each area of work constitute sectoral contributions to the
general objective.

In order to achieve the objectives set out in the plan, it is essential that tangible
actions are developed, with defined effects and considering the "adaptation cycle":

Generation of knowledge on the impacts and vulnerability to climate change
and the identification of key future climate risks and adaptation options.
- Assessment and selection of adaptation options to be developed.
-Planning and implementation of concrete adaptation measures (combining
structural and physical, institutional and social measures).
- Monitoring and evaluation in order to learn from experience and generate the
necessary adjustments for continuous improvement throughout the process.

In this context, combinations of measures carried out in any phase of the "ad-
aptation cycle" should be aligned with the defined objectives and strategically co-
ordinated to achieve tangible results.

In addition, orientation towards action will require aligning the actions of
the various actors contributing directly or indirectly to the objectives of the plan
through coordination and actor mobilisation strategies, building on the envisaged
governance structures and establishing strategic partnerships. It will also be nec-
essary to mobilise the required resources to materialise the proposed measures
and obtain tangible results, as well as to establish a system of impact and adapta-
tion indicators to enable the monitoring of progress made towards the objectives
of the plan.

In order to facilitate orientation towards adaptation, the plan envisages:

- Identification of knowledge needs for action.

- Sectoral adaptation planning.

- Establishment and the continued work of coordination, advisory and participa-
tion forums aimed at coordinating public policies on climate change.

- Development of information and monitoring tools, including a system of im-
pact and adaptation indicators.

- Dissemination of practical cases of climate change adaptation.
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RESPONSIBLE ENTITIES AND COLLABORATORS

MITERD, GTIA, FB and other relevant ministerial departments.

COMPLIANCE INDICATOR

- Established working forums (GTIA, Impacts, Risks and Adaptation Committee
thematic seminars and thematic coordination groups) operate regularly.

- A system of impact and adaptation indicators is created.

- A collection of adaptation case studies is developed for dissemination.

ARE REGULATORY INSTRUMENTS REQUIRED?

FUNDING

o

Regular budget of the organisations involved.
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230 ANNEXE 3.
IMPACT INDICATORS

The list of indicators in this annexe is intended as a tool that provides, when
interpreted as a whole and not individually, a dynamic view of the effects of climate
change and the progress achieved, if any, in terms of adaptation, facilitating the
continuous improvement of policies and measures based on the analysis of the
progress achieved and the identification of remaining challenges. They also aim to
communicate the relevance of climate change adaptation.

Several aspects of the indicators (data availability, spatial and temporal reso-
lution, uncertainties, etc.) require careful assessment. In this sense, this annexe
should be understood as a first step in the creation of a library of indicators, which
will need to be refined and improved as the level of knowledge progresses. For each
of the indicators, the following information is provided:

- Title

- Units: Details on the units of measurement for the indicator.

- Related areas of work: Identifies the main areas of work related to each indica-
tor.

- Description: Includes the rationale and a general explanation of the indicator.

INDICATOR 01. AVERAGE ANNUAL TEMPERATURE

Units ‘ Average surface temperature in degrees Celsius (°C).

Related areas of work ‘ - Climate and climate scenarios.

DESCRIPTION

The increase in average surface temperature is one of the most representative pieces of
evidence of climate change. The evolution of the average annual temperature in Spain with
respect to a reference period also makes it possible to observe the differences compared with
the increase in the average temperature around the world.
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INDICATOR 02. HEATWAVE DAYS

Units Annual number of heatwave days.

- Climate and climate scenarios.
- Human health.
Related areas of work - Water and water resources.

- Forestry, desertification, hunting and inland fisheries.

- Agriculture, livestock, fisheries, aquaculture and food.
DESCRIPTION

AEMET considers a "heatwave" to be an episode of at least three consecutive days in which
at least 10% of the considered stations record maximum temperatures above the 95% percen-
tile of their daily maximum temperature series for the months of July and August of the period
1971-2000. The number of heatwave days is relevant in many areas, particularly human health.
There is a high correlation between maximum temperatures and mortality, as deaths increase
significantly above a certain maximum temperature threshold.

INDICATOR 03. METEOROLOGICAL DROUGHT

Standardized Precipitation Index (SPI): numerical value repre-
senting the number of standard deviations of precipitation over a
Units particular accumulation period, with respect to the average, once
the original distribution of precipitation has been transformed to a
normal distribution.

- Climate and climate scenarios.

- Water and water resources.

- Forestry, desertification, hunting and inland fisheries.
Related areas of work ] Y ] ] g
- Agriculture, livestock, fisheries, aquaculture and food.

- Energy.

- Financial system and insurance activity.

DESCRIPTION

Through the use of the SPI index, it is possible to quantify and compare the intensities of
precipitation deficits between areas with very different climates. The SPI index can also be
integrated over a wide range of time scales, which means that it can be used as an indicator
of different types of drought, both those of short duration, which produce effects mainly on
the agricultural, forestry and livestock sectors, and to characterise climatic droughts of long
duration, which lead to hydrological droughts.

INDICATOR 04. DEATHS DUE TO EXCESSIVE HEAT

Annual number of deaths resulting from exposure to natural heat
per year.

Units

Related areas of work - Human health.

DESCRIPTION

The specific mortality due to exposure to excessive natural heat corresponds to the number
of people who die during the period of the National Plan of Preventive Actions on the Effects of
Excessive Temperatures on Health due to exposure to excessive natural heat (coded in ICD-10
as X-30).
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232 INDICATOR 0S5. AUTOCHTHONOUS CASES

OF VECTOR-BORNE DISEASES

’ Annual number of autochthonous cases of Dengue, Chikungunya

Units ) . . . .
virus disease and Zika virus disease.

Related areas of work ‘ - Human health.

DESCRIPTION

Climate change could influence the frequency and distribution of some vector-borne disea-
ses. Indeed, recent years have seen an increase in autochthonous cases and epidemic outbreaks
of certain vector-borne diseases in Europe. The spread of the Aedes albopictus (tiger mosquito)
vector in the Iberian Peninsula increases the likelihood of autochthonous transmission of di-
seases such as Dengue, Chikungunya virus disease and Zika virus disease

INDICATOR 06. WATER EXPLOITATION INDEX (WEI+)

Percentage of the volume of water abstracted over the total average

Units
resource.
- Water and water resources.
Related areas of work | - Agriculture, livestock, fisheries, aquaculture and food.

- City, urban planning and building.

DESCRIPTION

The WEI+ water exploitation index establishes the ratio between the total freshwater abs-
tracted for all human uses (including returns) and the resources available, considered in the
long term. This indicator describes the pressure exerted by water abstraction on existing ave-
rage resources. The index makes it possible to recognise whether water abstractions are sus-
tainable in the medium and long term.

INDICATOR 07. NUMBER OF DECLARED
PROLONGED DROUGHT SITUATIONS

Number of declared situations of alert or emergency due to critical

et shortage in a hydrological year, by Territorial Drought Unit

- Water and water resources.

- Agriculture, livestock, fisheries, aquaculture and food.
- Human health.

- City, urban planning and building.

Related areas of work

DESCRIPTION

Prolonged Drought indicators objectively assess whether or not the Territorial Drought
Units defined in the Special Drought Plans indicate a situation of Prolonged Drought for the
established regulatory purposes. This situation is evidence of a significant reduction of flows in
water bodies, produced naturally as a result of decreased rainfall, regardless of existing water
uses and demands.
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INDICATOR 08.. STATUS OF WATER BODIES 233

Units

Percentage of water bodies in each status category: very good, good,
moderate, poor, bad.

Related areas of work

- Water and water resources.
- Agriculture, livestock, fisheries, aquaculture and food.
- Forestry, desertification, hunting and inland fisheries.

- City, urban planning and building.
DESCRIPTION

The status of water bodies is the state of alteration that they present with respect to their
natural conditions, considering both their chemical and ecological status. The first indicates
the degree of compliance with environmental quality standards for a number of pollutants.
The second expresses the quality of its aquatic ecosystems, considering their structure and

functioning.

INDICATOR 09. ENDANGERED WILDLIFE SPECIES

Units

Number of species included in the Spanish Catalogue of Threatened
Species where climate change is identified as a risk, pressure or threat
factor.

Related areas of work

- Natural heritage, biodiversity and protected areas.

- Forestry, desertification, hunting and inland fisheries.
- Water and water resources.

- Coasts and marine environment.

- Tourism.

DESCRIPTION

Climate change can threaten the conservation of species and populations by altering their
habitats and adding to other factors that compromise their survival. The Spanish Catalogue
of Threatened Species lists threatened taxa or populations according to their level of risk. This
indicator counts only those threatened species and populations where climate change is iden-
tified as a risk, pressure or threat factor.

Units

INDICATOR 10. INVASIVE ALIEN SPECIES

Number of species included in the Spanish Catalogue of Invasive
Alien Species.

Related areas of work

- Human health.

- Water and water resources.

- Natural heritage, biodiversity and protected areas.

- Forestry, desertification, hunting and inland fisheries.
- Agriculture, livestock, fisheries, aquaculture and food.
- Coasts and marine environment.

- Tourism.
DESCRIPTION

Invasive alien species are those species that are introduced or become established in a na-
tural or semi-natural ecosystem or habitat and are an agent of change and threat to native
biological diversity, either through their invasive behaviour, or through the risk of genetic con-
tamination. Climate change is altering the structure and composition of native communities
and, as a consequence, the functioning of ecosystems, acting as a disturbance regime that
increases the risk of biological invasions.
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234 INDICATOR 11. . IMPACT OF CLIMATE CHANGE ON THE

STATUS OF THE NATURA 2000 NETWORK

Percentage of Natura 2000 sites where climate change is considered
Units a pressure factor, by conservation status category (favourable/unfavou-
rable).

- Water and water resources.
- Natural heritage, biodiversity and protected areas.
Related areas of work - Forestry, desertification, hunting and inland fisheries.

- Agriculture, livestock, fisheries, aquaculture and food.

- Coasts and marine environment.

DESCRIPTION

The good conservation status of the Natura 2000 network and its natural resources is es-
sential for adequate climate change mitigation and adaptation. The negative effects of climate
change may cause habitats and species with a favourable conservation status to change to
unfavourable or aggravate the status of habitats and species that already have an unfavourable
assessment.

INDICATOR 12. VITALITY OF FORESTS

Percentage of weakened trees (more than 25% defoliation) in the

Units European Forest Damage Monitoring Network (Level I Network).

Related areas of work ’ - Forestry, desertification, hunting and inland fisheries.

DESCRIPTION

The ongoing and periodic evaluation of the points that make up the European Level I Ne-
twork facilitates the recognition of the apparent state of health of trees and the health evolu-
tion of existing forest stands. The most significant parameter for assessment is defoliation,
which is influenced by annual biotic or abiotic elements affecting forest processes.

INDICATOR 13. AREA AT RISK OF DESERTIFICATION

Percentage of area in each desertification risk category: no risk, low,

Chatie medium, high and very high.

Related areas of work - Forestry, desertification, hunting and inland fisheries.

- Water and water resources.
DESCRIPTION

The National Action Programme to Combat Desertification proposes a risk determination
model based on the characterisation of the territory according to the intensity of certain de-
sertification factors and processes (aridity index, erosion, recurrence of wildfires, overexploita-
tion of aquifers). Climate change influences these factors and processes by driving changes in
the defined risk categories.
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INDICATOR 14. ORGANIC MATTER CONTENT IN AGRICULTURAL SOIL

INDEX

Units Percentage of soil organic carbon in agricultural land and grassland
categories.
Related areas of work | - Agriculture, livestock, fisheries, aquaculture and food.

DESCRIPTION

The concentration of organic carbon in agricultural soils and its evolution is mainly due to
climate, land cover and management practices. Increases in soil organic carbon are related to
the conversion of crops to permanent forests or grasslands and soil conservation techniques,
and reductions are related to climate change, as warmer and drier conditions favour the mine-
ralisation of organic matter. Therefore, this indicator provides information on both the effects
of climate change on agricultural land and its adaptive capacity, as increases in organic matter
imply an improvement in colloidal structure and water retention capacity.

INDICATOR 15. WATER USE FOR IRRIGATED AGRICULTURE

Total volume of water consumed for irrigated agriculture (hm3),
Units distribution by irrigation technique and water origin (%), and share of
total abstractions (%).

- Agriculture, livestock, fisheries, aquaculture and food.
Related areas of work
- Water and water resources.

DESCRIPTION

Spain is the leading country in terms of irrigated surface area in the European Union with
more than 3.5 M ha, which represents 22% of the total crop area and the use of more than 60%
of the water abstracted annually at national level. The necessary optimisation of water resour-
ce management in a context of climate change demands the simultaneous modernisation of
irrigation systems and improved planning in both agriculture and water use. This indicator
has therefore been developed as a tool for monitoring, knowledge generation and awareness
raising in this respect.

INDICATOR 16. AREA OF IRRIGATED VINEYARDS

Units | Percentage of irrigated vineyards.

- Agriculture, livestock, fisheries, aquaculture and food.
Related areas of work
- Water and water resources.

DESCRIPTION

The loss of climatic suitability for a large part of existing vine crops, together with the de-
crease in vineyard area, is leading to changes in vine production methods. As such, the percen-
tage of irrigated area can be considered, in part, an indicator of the impact of climate change
on a highly climate-dependent crop, as well as of its influence on the maintenance and impro-
vement of water resources.
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236 INDICATOR 17. AGRICULTURAL AREA INCLUDED IN COMMITMENTS TO

ENHANCE CLIMATE CHANGE ADAPTATION

Percentage of utilised agricultural land included in commitments
Units to improve adaptation to climate change with respect to total utilised
agricultural land.

- Agriculture, livestock, fisheries, aquaculture and food.
Related areas of work - Water and water resources.
- Disaster risk reduction.

DESCRIPTION

The negative impact of climate change on the agricultural sector, and the negative impact
of this sector on others, can be partly reduced through adaptation measures designed and tai-
lored to every plot or sub-sector. Public action derived from instruments such as the Common
Agricultural Policy will play a crucial role in facilitating and supporting farmers in overcoming
barriers to adaptation and moving towards a more sustainable and resilient agriculture.

INDICATOR 18. ACTIVATION OF WARNINGS FOR COASTAL PHENOMENA

Number of days with activated warning levels (yellow/orange/red) for

Units ) )
coastal phenomena in each province.

- Climate and climate scenarios.
- Coasts and marine environment.
Related areas of work - Agriculture, livestock, fisheries, aquaculture and food.

- Industry and services.

- Disaster risk reduction.

DESCRIPTION

Coastal phenomena, as considered within the National Plan for Adverse Phenomena (Me-
teoalerta), include wind in coastal sea areas (average wind strength according to the Beaufort
scale) and wave height, a combination of wind sea (Douglas scale) and swell (in metres). For
coastal warnings to be issued, exceeding the thresholds for average wind strength or wave
height is sufficient, although both can be exceeded at the same time.

INDICATOR 19. ECONOMIC DAMAGE FROM COASTAL STORMS

Damage assessment in coastal areas affected by storms and other
catastrophic situations.

Units

- Coasts and marine environment.

- Industry and services.

Related areas of work - Disaster risk reduction.

- Agriculture, livestock, fisheries, aquaculture and food.
- Financial system and insurance activity.

DESCRIPTION

Climate change is modifying the occurrence of extreme weather events that cause emer-
gency or catastrophic situations on the coast in terms of occurrence, intensity and periodicity.
This indicator seeks to reflect the evolution of the economic damage caused to public and pri-
vate goods, facilities and services, based on the declaration of the adoption of urgent measures
to alleviate damage caused by storms and other catastrophic situations.
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INDICATOR 20. SEASONAL DISTRIBUTION OF TOURISM

. Number of overnight stays during the summer months (June, July
Units .
and August) over total number of overnight stays per year.
- Water and water resources.
Related areas of work | - Industry and services.

- Tourism.

DESCRIPTION

Overnight stay means each night that a traveller stays in a tourism establishment, inclu-
ding any unit offering hotel accommodation services (hotel, apartment hotel or aparthotel,
motel, hostel, guest house, inn, bed and breakfast). June, July and August are the months with
the highest number of overnight stays in Spain. The ratio of the number of overnight stays in
the summer months to the total allows us to estimate the seasonal distribution of tourism.

INDICATOR 21. . AVERAGE LEVEL OF ENERGY EFFICIENCY
IN BUILDINGS

Percentage of residential (dwellings) and non-residential buildings in

Units each energy rating letter.
- City, urban planning and building.
Related areas of work | - Energy.

- Human health.

DESCRIPTION

The energy rating scale measures the primary energy consumption deemed necessary to
meet the energy demand of a building under normal usage conditions and the CO2 emissions
derived from it. In addition to the primary energy demand, the energy rating scale also influen-
ces the vulnerability of the population to extreme temperatures. This indicator operates on all
residential and non-residential buildings (using different scales) with registered certificates
and information based on their energy consumption by autonomous community and reflects
the percentage of buildings in each energy efficiency letter over the total number of residential
and non-residential buildings considered.

INDICATOR 22. HEAT ISLANDS IN URBAN AREAS

Units Surface area and average intensity of urban heat islands.

- Human health.

Sl e et wauls - City, urban planning and building.

DESCRIPTION

The heat island effect is caused by the absorption of heat by buildings, asphalt and other
materials in the urban environment. The heat accumulated during the day is released during
the night, resulting in higher temperatures than those found in the unbuilt environment. This
indicator records the surface area affected by the heat island effect and the intensity of the
phenomenon.

ANNEXE |11

INDEX

237



INDEX NATIONAL CLIMATE CHANGE ADAPTATION PLAN
2021 - 2030

238 INDICATOR 23. WEATHER-RELATED INTERRUPTIONS

TO POWER SUPPLY

Annual number of outages in Spain for each settlement category

(et (urban, semi-urban, concentrated rural and dispersed rural)..

- Energy.
Related areas of work ) gy ) )
- Disaster risk reduction.

DESCRIPTION

This indicator presents the number of electricity supply interruptions that occur annually
in Spain due to floods, gales and increased demand associated with heat. Data are provided
by differentiating between types of affected settlements: urban area (>10,000 inhabitants), se-
mi-urban area (2,000 - 10,000 inhabitants), concentrated rural area (<2,000 inhabitants) and
dispersed rural area (populations without a concentrated housing nucleus)

INDICATOR 24. PRIMARY ENERGY CONSUMED

FROM RENEWABLE AND LOCAL SOURCES

Energy consumed per year (TJ/year) originating from renewable and

Units local sources, by total generation source, and share of national energy
consumption.
Related areas of work | - Energy

DESCRIPTION

This indicator measures the amount of primary energy of renewable and local origin consu-
med in Spain. Data are provided by differentiating between generation sources, including total
renewable consumption. Sources considered include geothermal, solar thermal, heat pumps,
primary solid biofuels, pellets and other plant waste, animal waste, the renewable fraction of
industrial and municipal waste, and biogas.

INDICATOR 25. AVERAGE COMPENSATION PAYMENT

BY EXTRAORDINARY RISK INSURANCE

Units | Average compensation per claim at constant price, in euros.

- Finance and insurance.
Related areas of work _ ] }
- Disaster risk reduction.

DESCRIPTION

The Insurance Compensation Consortium (CCS) covers extraordinary damage caused by
high winds, floods and sea storms. Compensations made by the CCS for these natural pheno-
mena only cover insured property and therefore the total amount paid depends on the level of
existing coverage. However, the evolution of average losses per claim can be seen as an indica-
tor of the evolution of vulnerability over time.
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INDICATOR 26. AREA AFFECTED BY
LARGE FOREST WILDFIRES

Units | Total area (ha) affected by large forest wildfires.

Related areas of work - Forestry, desertification, hunting and inland fisheries.

- Disaster risk reduction.

DESCRIPTION

Heat waves or groups of days with extreme temperatures are directly associated with the
occurrence of large forest wildfires (those burning over an area larger than 500 ha), which
explains the characteristic "zigzag" distribution associated with the most unfavourable me-
teorological periods. Higher temperatures and generally drier conditions caused by climate
change exacerbate the wildfire regime, facilitating the spread of wildfires and making them
more difficult to extinguish, resulting in a larger affected area for each wildfire considered to
be of large dimensions.

INDICATOR 27. FATALITIES DUE TO FOREST WILDFIRE,
FLOODS AND COASTAL STORMS

Number of deaths due to forest wildfires, floods and coastal storms

Units
per year.
- Human health.
- Water and water resources.
- Forestry, desertification, hunting and inland fisheries.
Related areas of work - Coasts and marine environment.

- Mobility and transport.
- Disaster risk reduction.

- Education and society.
DESCRIPTION

Climate change is expected to increase the risk associated with forest wildfires, floods and
maritime storms by influencing their frequency and intensity. In Spain, in the context of natu-
ral phenomena, meteorological phenomena cause the most human losses, far more than any
other natural phenomena.

INDICATOR 28. PEOPLE DISPLACED DUE TO CLIMATE EVENTS

Units | Number of people internally displaced due to climate events.

- Human health.

Related areas of work - Disaster risk reduction.

- Education and society.

DESCRIPTION

Internally displaced persons are persons or groups of persons who have been forced or
obliged to flee or abandon their homes or places of habitual residence as a result of various
situations including natural disasters, and who have not crossed an internationally recognised
state border. This indicator captures the number of people who have been displaced each year
in Spain due to climate-related events.
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INDICATOR 29. SOCIETY'S ATTITUDE
TO CLIMATE CHANGE ADAPTATION

Percentage of people interviewed showing a positive attitude

e towards adaptation.

Related areas of work ’ Education and society.

DESCRIPTION

The more or less positive attitude of the public towards adaptation to climate change is
a factor that can condition the success of adaptation policies and measures. Various opinion
polls have posed this question to representative samples of the Spanish population, providing
information on the opinion on the issue and its evolution.

INDICATOR 30. ACTIVE SEARCH FOR
INFORMATION ON ADAPTATION

Evolution of searches about adaptation on the Google search engine
Units (Google Trends tool) and annual number of visits to the Climate Change
Adaptation Platform, AdapteCCa (Google Analytics tool).

Related areas of work ’ Education and society.

DESCRIPTION

The active search for information on the internet is considered a good indicator of the level
of relevance that a society attaches to a certain topic. This indicator uses two complementary
data: a) the evolution of searches about climate change adaptation on the most popular search
engine in Spain (Google), and b) the evolution of visits to the AdapteCCa platform, which provi-
des information on the active search for more technical information.
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AdapteCCa: Climate Change Adaptation
Platform

AEMET: Spanish Meteorological Agency
(MITERD)

AESAN: Spanish Agency for Food Safe-
ty and Nutrition (Ministry of Consumer
Affairs)

APA: Portuguese Environment Agency
ARG6: [PCC Sixth Assessment Report

AUE: Spanish Urban Agenda

BOE: Official State Gazette

CAP: Common Agricultural Policy

CBD: Convention on Biological Diversity
CCPCC: Climate Change Policy Coordina-
tion Commission

CCS: Insurance Compensation Consor-
tium (MINECO)

CCyTE Bill: Climate Change and Energy
Transition Bill

CEAM: Mediterranean Center for Envi-
ronmental Studies

CEDEX: Centre for Public Works Studies
and Experimentation

CENEAM: National Centre for Environ-
mental Studies

CFP: Common Fisheries Policy

CIRA: Impacts, Risks and Adaptation
Committee (working group of the Com-
mittee of Experts on Climate Change and
the Energy Transition)

CNCP: National Catalogue of Professional
Qualifications

COVID-19: Coronavirus disease. Disease
caused by the SARS-CoV-2 coronavirus.
CSIC: Superior Council for Scientific Re-
search

DG: Directorate General

DGPCE: Directorate General for Civil Pro-
tection and Emergencies (Ministry of the
Interior)

DPMT: Maritime-Terrestrial Public Do-
main

EC: European Commission

ECV: Essential Climate Variables

EEA: European Environment Agency

EIONET: European Environment Infor-
mation and Observation Network

ELP: Long-term strategy for a modern,
competitive and climate-neutral eco-
nomy by 2050

ENESA: State Entity for Agricultural Insu-
rance (MAPA)

ERESEE: Long-term strategy for the reno-
vation of building stock

ESF+ European Social Fund +

EU: European Union

FB: Fundacion Biodiversidad (Biodiversi-
ty Foundation - MITERD)

FEMP: Spanish Federation of Municipali-
ties and Provinces

GCOS: Global Climate Observing System
GTIA: Impacts and Adaptation Working
Group (of the Climate Change Policy
Coordination Commission - CCPCQC)
IDAE: Institute for Energy Diversification
and Saving (MITERD)

IEO: Spanish Oceanography Institute
IM: Women's Institute

INAP: National Institute of Public Admi-
nistration (MPTFP)

INSST: National Institute for Occupatio-
nal Safety and Health (MITRAES)

IPBES: Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem
Services

IPCC: Intergovernmental Panel on Clima-
te Change

ISCIII: Carlos III Health Institute

L.A.: Line of Action

T Line of Action: Transversal Line of Ac-
tion

MAEUEC: Ministry of Foreign Affairs, Eu-
ropean Union and Cooperation

MAPA: Ministry of Agriculture, Fisheries
and Food

MCD: Ministry of Culture and Sport

MH: Ministry of Finance

MIGU: Ministry of Equality

MINCOTUR: Ministry of Industry, Trade
and Tourism

MINECO: Ministry of Economic Affairs

ACRONYMS
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and Digital Transformation

MINISDEF: Ministry of Defence

MIR: Ministry of the Interior

MISSM: Ministry of Inclusion, Social Se-
curity and Migration

MITERD: Ministry for the Ecological Tran-
sition and the Demographic Challenge
MITMA: Ministry of Transport, Mobility
and the Urban Agenda

MITRAES: Ministry of Labour and Social
Economy

MPTEP: Ministry of Territorial Policy and
Public Function

NAYADE: Bathing Water Quality Informa-
tion System

NbS: Nature-based solutions

OAPN: Autonomous Agency for National
Parks (MITERD)

OECC: Spanish Climate Change Office
(MITERD)

OPPE: State Ports Public Agency (MITMA)
PES: Drought Management Plans

PGRI: Flood Risk Management Plan

PHC: River Basin Management Plan
PIMA: Plan to Support the Environment
PNACC: National Climate Change Adap-
tation Plan

PNACC-1: First National Climate Change

GLOSSARY™?

Adaptation

Process of adjustment to actual or expected
climate and its effects. In human systems,
adaptation seeks to moderate or avoid harm
from climate change or exploit beneficial
opportunities.

Adaptive capacity
The ability of systems, institutions and hu-
mans to adjust to potential damage, to take
advantage of opportunities, or to respond to
the consequences.

162 - - The definitions are mainly based on those set
out in the glossary of the Report of Working Group II of
the IPCC Fifth Assessment Report.

Adaptation Plan

PNACC-2: Second National Climate Chan-
ge Adaptation Plan

PNIEC: National Integrated Energy and
Climate Plan 2021-2030

RCP: Representative Concentration Pa-
thways (for emissions)

SDG: Sustainable Development Goal
SEGITTUR: State Trading Company for
the Management of Innovation and Tou-
rist Technologies (MINCOTUR)

SG: Secretary General

SINAC: Drinking Water Quality Informa-
tion System

SME: Small and medium-sized enterpri-
ses

UNCCD: United Nations Convention to
Combat Desertification

UNFCCC: United Nations Framework
Convention on Climate Change

WMO: World Meteorological Organiza-
tion

Climate scenario

A plausible and generally simplified descrip-
tion of the future climate based on a series
of consistent and mutually coherent assump-
tions.

Emissions scenario

Aplausible representation of the future deve-
lopment of emissions of substances that are
potentially radiatively active (e.g., greenhouse
gases, aerosols) based on a coherent set of as-
sumptions about driving forces (such as de-
mographic and socio-economic development
and technological change) and their key rela-
tionships. Concentration scenarios, derived
from emission scenarios, are used as input to
a climate model to obtain climate projections.



Exposure

The presence of people, livelihoods, species
or ecosystems, environmental functions and
services, and economic, social, or cultural as-
sets in places and settings that could be ad-
versely affected.

Extreme events

An extreme weather event is an event that
is rare at a particular place and time of year.
When a pattern of extreme weather persists
for some time (such as for a season), it may be
classed as an extreme climate event, especia-
lly if it yields an average or total that is itself
extreme (e.g., drought or heavy rainfall over
a season).

Impacts

Effects of extreme weather, climate events
and climate change on natural and human
systems. Impacts generally refer to effects on
lives, livelihoods, health, ecosystems, econo-
mic, social and cultural assets, services (in-
cluding environmental services) and infras-
tructures due to the interaction of climate
changes or hazardous climate events occu-
rring within a specific time period and the
vulnerability of an exposed society or system.
Impacts are also referred to as consequences
and outcomes. The impacts of climate chan-
ge on geophysical systems, including floods,
droughts and sea level rise, are a subset of
impacts called physical impacts.

IPCC

The Intergovernmental Panel on Climate
Change (IPCC) is a scientific organisation
created in 1988 by the World Meteorologi-
cal Organisation (WMO) and the United Na-
tions Environment Programme (UNEP). It
was established to provide objective, clear,
balanced and neutral information on the sta-
te of knowledge on climate change to policy
makers and other stakeholders.

Maladaptation

Maladaptive actions are those that may lead
to increases in the risk of negative climate-re-
lated effects, increased vulnerability or loss
of well-being, now or in the future. Examples
would be measures that increase exposure
to climate risks (e.g. promotion of economic
development in high-risk locations), measu-
res that increase climate risks (e.g. increased
greenhouse gas emissions), measures that
increase environmental, social or economic
vulnerability (e.g. displacement of flood risk
downstream) or measures that reduce incen-
tives for adaptation.

Mitigation
Human intervention to reduce the sources or
enhance the sinks of greenhouse gases.

Nature-based solutions®3

Solutions to societal challenges that are ins-
pired and supported by nature, which are
cost-effective, simultaneously provide envi-
ronmental, social and economic benefits and
help build resilience.

Projection

The potential future evolution of a variable,
or a set of variables, often obtained with the
help of models. In contrast to predictions,
projections are conditional on a number of
assumptions (e.g. regarding the socio-eco-
nomic future or technological development).

Progressive adaptation

An adaptation initiative with the central ob-
jective of maintaining the essence and inte-
grity of a system or process at a given scale.

Radiative forcing

Change in the balance between the amount
of energy entering and leaving the Earth's at-
mosphere. A positive forcing tends to warm
the planet, while a negative forcing tends to
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cool it. The magnitude of radiative forcing is
usually measured in watts per square metre
(W/m?2).

Resilience

The capacity of social, economic and envi-
ronmental systems to cope with a hazardous
event or trend or disturbance, responding or
reorganizing in ways that maintain their es-
sential function, identity and structure, while
also maintaining the capacity for adaptation,
learning and transformation

Risk

Potential consequences when something that
is considered valuable is at stake and the out-
come is uncertain. Risk is often expressed as
the probability of occurrence of a hazardous
event or the product of trends in the impacts
should those events or trends come to pass.

Sensitivity

The degree to which a system or species is
affected, positively or negatively, by climate
variability or change. The effects can be di-
rect (e.g. a change in average temperature or
the intervals between temperature fluctua-
tions can lead to a variation in crop yields) or
indirect (sea level rise can lead to an increase
in the frequency of coastal flooding, which in
turn will cause damage along the coastline).

Transformational adaptation

Adaptation that changes the fundamental at-
tributes of a system in response to the clima-
te and its impacts.

Uncertainty**

Describes the quality of our knowledge as-
sociated with a risk, or a value (e.g. the futu-
re state of the climate system). Uncertainty
can result from lack of information or from
disagreement about what is known or even
knowable. It may have many types of sources,
from quantifiable errors in the data to ambi-
guously defined concepts or terminology, or

uncertain projections of human behaviour.
Uncertainty can therefore be represented by
quantitative measures (e.g., a range of values
calculated by various models) or by qualita-
tive statements (e.g., reflecting the judgment
of a team of experts).

Vulnerability

The propensity or predisposition to be ad-
versely affected. Vulnerability encompasses
a variety of concepts and elements including
sensitivity or susceptibility to harm and lack
of capacity to cope and adapt.

164 - Source: "OPPLA - EU Repository of Natu-
re-Based Solutions" 2019.
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