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CLIMATE CHANGE IN BASQUE COUNTRY

BEST
PRACTICES

other languages of the world, and Spanish.

University graduates: 43% of young people are university
graduates (European Union: 24%).
Human Develope Index: 0,98. Basque Country
Environmental Performance Index: 69,7. Basque Country is 4th ranked
country place in Europa

INTRODUCTION
The ratification of the Paris Agreement on the 4th of Nomvember of 2016 consolidates the framework
of the Basque Government’s policies regarding Climate Change and towards a low-carbon economy.
The roadmap for action in the Basque Country is clearly defined in the Climate Change Strategy for
the Basque Country – Klima 2050 and in the Energy Strategy of the Basque Country 2030, passed in
2015 and 2016 respectively.
The Basque Country’s contribution to climate change is small in quantitative terms. The Basque share of the European Union’s total emissions stands at around 0.5%. However, shared responsibility is
the basic principle governing our climate change policy. The Basque Country has assumed its share
of responsibility in a demanding and far-reaching commitment set out in the Climate Change Strategy for the Basque Country-KLIMA 2050 as Basque society does not want to remain on the sidelines
of the global fight against climate change.
This shared responsibility and society’s demands have driven the public sector and companies to
implement a collaborative strategy to achieve low-carbon, competitive economy that is adapted to
climate impacts.
The Basque Country is taking steps to transform combating climate change into an opportunity to
produce goods and services with lower emissions, implement strategies to adapt to climate change
and to train children and young people to be co-responsible and well-informed citizens. All these
initiatives, furthermore, have a strategic dimension for the new Basque economy: innovation is taking
place to progress towards a committee society and a sustainable Basque economy, based on clean
consumption and production guidelines, not dependent on carbon, and driven by the exemplary leadership of the public sectors.
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Nerbioi-Ibaizabal, an efficient,
connected and smart supramunicipal
district: Smart City supramunicipal strategy
"Smart City" strategy for a supramunicipal district
Nerbioi-Ibaizabal is a supramunicipal district consisting of small
and medium-sized municipalities, located in the vicinity of Bilbao,
which needed an efficient and stable support instrument to develop
the local sustainability management. The Nerbioi-Ibaizabal Supramunicipal Office is the outcome of that need and the commitment to
the supramunicipal cooperation model.
The Supramunicipal Office has set up a "Local Agenda 21" Sustainable Development Strategy, which the new Smart City Strategy comes
under. This Strategy focuses on the use of the new information and
communication technologies as tools to facilitate improvements in
the fields of energy, mobility and waste. At the same time, those tools
will enable the general public to have information, interact with the
Local Council and be more actively involved in the management of
their municipalities.

Strategy preparation process
A diagnostics and feasibility study were first conducted and which
included the following aspects:
• Degree of implementation of “smart” measures in the municipalities of the supramunicipal district.
• Potential contribution of “smart” measures to achieve Local Agenda 21 targets, both those established by local plans and by the
supramunicipal plan.
• Legal-jurisdictional, economic and technical feasibility of the
“smart” measures.
Furthermore, more crossing-cutting matters were analysed in a
complementary way. These included the existence of infrastructures and technological platforms that enable electronic formalities or
the dissemination of information of interest for the general public,
as they are relevant aspects that may condition and/or foster the
implementation of sectoral measures.
The Plan of Action was then designed, based on the conclusions of
the diagnostics. The Plan contains a total of 23 measures or initiatives, with two of them being cross-cutting, eight in the field of energy, six to do with mobility and the remaining seven in the sphere of
waste.

Supramunicipal Energy Observatory and the Citizen
Energy Portal
The Plan contains, among other measures:
• Implementation of a platform for energy management in local
councils.
• Use of an ICT platform for the efficient management of the urban
waste collection service throughout the supramunicipal district.
• The incorporation of a helpline and information technological system for public transport users.
In this context, the Supramunicipal Energy Observatory and the Citizen Energy Portal came into service in 2017. Its aim is to facilitate
triple savings and environmental, economic and energy efficiency:
cutting energy consumption (kWh), spending in the energy bill (€)
and greenhouse gas (GHG) emissions.
It serves 7 municipalities: Arrankudiaga, Arrigorriaga, Etxebarri, Orduña, Ugao-Miraballes, Zaratamo and Zeberio. It groups together
34,887 inhabitants, 408 electricity contracts (municipal amenities
and public lighting) plus a further 34 gas ones.
The estimate is that total emissions will be cut by 88.33 tC02, which
is a 3% reduction in the total consumption of the local authority. The
detected annual potential financial savings is over €70,000.
There is also a series of measures aimed at streamlining two-directional communication between the general public and the administration, such as, developing mobile apps linked to using and
controlling street lighting, to the use and comfort of buildings or to
promoting the prevention of and recycling waste.
The proposed measures have taken into account the different nature of the municipalities of the supramunicipal district, as some of them are
eminently urban and others are
smaller and rural in nature.
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Climate change threatens
their habitats and species,
and therefore assessing
the risks and defining
adaptation measures are
essential.

Example of bioclimatic analysis for habitat
9120 (Atlantic acidophilous beech forests
with Ilex and sometimes Taxus in the
shrublayer).
The current potential of this habitat according
to the isiobioclimes is shown in green and the
real current distribution in black.

The extension of the potential distribution
of the optimum isobioclimes for the habitat
(green) is reduced considerably in the RCP
8.5 distribution in 2071-2100. Therefore, the
current distribution areas (blac) outside those
in the future scenario will be exposed to the
effects of climate change.

Example of modelling for habitat 9120
(Atlantic acidophilous beech forests with Ilex
and sometimes taxus in the shrublayer).
The green in the top map represents the
current potential distribution of this habitat
and in black its real distribution.
The green in the bottom map shows the
potential distribution of the habitat in the RCP
8.5 scenario in 2071-2100.

Vulnerability of the Natura 2000
Network in the Basque Country
to climate change
The Natura 2000 Network accounts for 20.5%
of the total surface area of the Basque Country
The Basque Country has 55 sites in the Natura 2000 Network,
covering a surface area of approximately 1,500 km2. Climate change threatens their habitats and species, and therefore assessing the risks and defining adaptation measures
are essential. The methodology to be applied to determine
the future potential distribution of habitats depends on the
characteristics and information available for each region.

Habitat potential distributions by means
of bioclimatic analysis
The bioclimatic analysis methodology is based on the RivasMartínez classification (2009), where each isobioclime represents the precipitation and temperature conditions in which a
certain habitat can exist. The precipitation and temperature
conditions in the future scenario may modify the current isobioclime to the point that it will become an isobioclime that
theoretically could not host that habitat. Using the climate
scenarios of the Basque Country as the baseline, with a resolution of 1 km, the future potential distributions were established for 79 habitats in the RCP 8.5 scenario for 2071-2100
defined by the IPCC. Their exposure to the threat was thus
calculated.

Habitat potential distributions calculated
statistically
In parallel, a species distribution model based on statistical
methods that seek to establish a relation between environmental factors and the presence or absence of a geographical area has been used. Specifically, a consensus model was

applied using three different techniques: generalised linear
models, Boosted Regression Trees, and Random Forests. The
results were validated using two statistics (AUC and TSS).
The results of the model were converted into two binary models (presence = 1, absence = 0) and finally the number of
predicted pixels were counted in the Basque Country (potential area predicted by the model for the present, 1971-2000,
and for the future 2071-2100 RCP 8.5).

Species potential distributions versus
distribution models
After a pilot scheme with species and habitats, it was decided to use the modelling of the habitat distribution as a tool
to analyse the exposure and adaptation capacity to climate
change of the Natura Network in the Basque Country. Bioclimatic analysis had been therefore considered as a useful tool
to prepare a descriptive discourse that establishes how the
trends in precipitation and temperature variation in the future
scenario can generate those effects of the future potential
distribution of the habitats.

Contact

Ainhize Butrón
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The tool estimates in a simple and
user-friendly way the carbon dioxide
absorptions obtained for a greater
number of project types and coming both
from plant biomass and the soil.

Soil carbon stock
down to 30 cm
(Mg C ha-1)

Reservoirs
Urban areas or data not available

Map of the carbon stock per surface unit (Mg C ha-1) of the BAC, in the first 30 cm of soil depth.

Organic carbon in the soil
Map of carbon stock in the BAC
Soils contain a signification proportion of carbon and act as a
source or sink of atmospheric CO2. The accumulation of organic
matter in the soil can be increased by soil management practices
that minimise soil disturbance and optimise crop productivity by
means of soil fertility. In this regard, as has been established in
the “Initiative 4/1000”, a small increase in the carbon storage in
agricultural land is crucial to improve soil fertility and crop production, and thus help to achieve the long-term target of limiting
the increase in the global average temperature to a maximum of
1.5 or 2 ºC.
The carbon stock of the soils of the Basque Country was obtained by determining the organic matter from a total of approximately of 6000 samples of geolocated soil. The soil organic carbon (SOC) values obtained indicate that the use of the land and
climate apparently determine the SOC levels, even though there
is a high variability associated to other parameters.

CO2 absorption projects and calculation tool
The climate change policy of the Basque Autonomous Community (BAC) is currently reflected in the Climate Change Strategy
2050 of the Basque Country.
There is room for all those projects aimed at increasing CO2 absorption in that strategic context. In order to promote those projects, the Basque Country has a practical and clear methodology
that helps to guide the registrations and monitoring of a CO2 absorption project in the Basque Environmental Impact Activities
Register.
It is the first tool available that includes absorptions associated
to the air biomass of:
• Reforestation with change of land use.
• Measures in forest areas destroyed by fire to re-establish the
existing woodland.
Incorporating other project types that include:
• The change of management in forest, crop and grazing land.

It is a means to incentivise land use change
projects
The tool comes in two versions: an ex ante consultation calculator (for users that do not have prior analysis) and an ex ante
registration calculator (for users that have soil analysis: organic matter and apparent density). The calculation methodology
is based on the IPCC methodology, 2006 to prepare greenhouse
gas inventories.
In short, the tool estimates in a simple and user-friendly way
the carbon dioxide absorptions obtained for a greater number of
project types and coming both from plant biomass and the soil.
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The low-carbon economy
is on its way
When the world leaders met at the Paris COP 21 in December 2015,
they sent a clear signal to the markets and companies around the
world that the low carbon economy is on its way.
In order to analyse the impact of the low-carbon economy on the
competitiveness of the Basque Country's business fabric, in terms
of relevant messages and foresight for the companies, a report was
produced on the basis of work sessions in the sphere of the Basque
Employers Confederation (CONFEBASK). Over 30 companies took
part in the sessions and provided their sectoral views of the challenges and opportunities of climate change. Interviews were also held
with a series of experts from companies, associations and research
centres.

Reputation

Strategy

Brand

Cost

Training

Innovation

Internationalisation

A challenge with risks and also opportunities
As regards the challenge of advancing towards a low-carbon economy, a series of elements have been identified that establish a framework of both risks and opportunities for companies. Those elements can be broken down into three impact factors on business
competitiveness:

• Strategic approach.

• Impact on the physical environment: Direct environmental effects
on physical environments.
• Impact arising from mitigation policies: Effects related to the implementation of Climate Change mitigation legislation and policies.
• Market-related impact: Effects related to the introduction of structural changes in the markets and modifying supply and demand.

• Empowering individuals.

• Cost optimisation.
• Promoting and applying innovation.
• Integral management of internationalisation.
• Brand and reputation.
The analysis of risks and opportunities and how a company must
respond cannot be applied uniformly in all organisations. The specificities relating to each organisation's activity and the sector to
which it belongs need to be identified so that it can focus its strategy
and policies.

The company can set its competitive position
The perception of risk and opportunity has an important subjective component where the very positioning of the company and its
attitude towards the market has a high specific importance. In any
event, business competitiveness is going to be affected by the new
low-carbon economy. The companies that are most active in managing global climate change perceive both risks and opportunities.
Therefore, whether the low-carbon economy is seen as positive or
negative is going to depend on the decisions adopted by each company to a great extent. The company responses can be addressed
from all aspects of the management of a company, by transforming
the risk of climate changes into a competitiveness factor that fosters
new business opportunities:
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DIAGNOSTIC
The information
you have and the information
you need

MONITORING
AND ASSESSMENT
Measuring
what is important

ACTIONS
From intention
to action

EXPOSURE
Low exposure (E1)
The company does not
have important assets
(installations,
workforce, billing) in the
geographical area to be
analysed
(<30% of the total)

Medium
exposure (E2)
The company has
assets (installations,
workforce, billing) in the
geographical area to be
analysed
(30% < X > 60%
of the total)

VULNERABILITY
Sensitivity
to climate change

High exposure (E3)
The company has
important assets
(installations,
workforce, billing) in the
geographical area to be
analysed
( > 60% of the total)

Adaptation
capacity

Low S

Medium S

High S

High AC

Low V (V1)

Low V (V1)

Medium V (V3)

Medium AC

Low V (V1)

Medium V (V2)

High V (V3)

Low AC

Medium V (V2)

High V (V3)

High V (V3)

CLIMATE RISK
V1

V2

V3

E1

Low R (R1)

Low R (R1)

Medium R (R2)

E2

Low R (R1)

Medium R (R2)

High R (R3)

E3

Medium R (R2)

High R (R3)

High R (R3)

Tool for preparing
the strategic diagnostic of adaptation
to climate change
Adaptation to climate change in the business sector
Iberdrola is an electric utility and leader in clean energies. It is committed
to the sustainable development goals and, in particular, to climate change
and it has set itself the target of halving its emissions intensity by 2030
and of being carbon neutral by 2050. Aware of the importance of managing and being ready to address the challenges of climate change, the
company has decided to implement a climate change adaptation strategy. Therefore, in 2016 and in the framework of the Basque Ecodesign
Center, it conducted the first strategic diagnostic of adaptation to climate
change for all the activities of the company in mainland Spain and Portugal, and which was coherent with the analysis performed for the different
businesses of the company in the United Kingdom and the USA. The pilot
scheme identified those lines with greater potential to be affected by climate change in the coming decades, thus focusing the development of
more detailed studies on specific facilities.
Based on this experience, the Basque Government, in conjunction with
the Basque Business Confederation (CONFEBASK), has developed tools
and methodologies to allow companies to establish climate change
adaptation strategies in keeping with the IPCC guidelines to analyse climate risk, in order to support the Basque business fabric to improve its
resilience and reduce the impact of climate change on its activities.

Corporate climate change adaptation strategies

A methodology has therefore been developed to conduct a strategic diagnostic, which is the first phase to define the climate change adaptation
strategy and adapt the guidelines of the IPCC Quinto Fifth Assessment
Report.

Strategic diagnostic of adaptation to climate change
Starting from concepts such as exposure to climate change, sensitivity,
adaptation capacity and vulnerability, it provides a guide to determine the
climate risk that the organisation may be facing, by business line and
geographical location. This first diagnosis step allows solutions to be focused on reducing the level of the future risk.
The stages established in the methodology are as follows:
1. Defining business lines and geographical locations of the organisation on which to develop the analysis.
2. Knowledge about future climate scenarios.

Climate risk analysis
The results of the climate risk analysis provide information on which geographical areas and which activities of the organisation overall may be
affected by climate risks. This diagnostic information allows the information needs to be identified and focus on objectives and actions that foster
the adaptation to climate change of the organisation.

Taking into account the magnitude of the forecast climate changes, improving climate change adaptation in an organisation is vital. Therefore, action guidelines need to be established, that are based on an initial
diagnostic and which have an associated assessment and monitoring
system.
The process of preparing corporate strategies to adapt to climate change
must include three consecutive phases. First, a baseline and the necessary additional information (diagnostic) need to be established which will
then be the basis for the actions that allow the consequences of climate
change on the organisation to be diminished and the ensuing opportunities to be harnessed (plan of action). Once the road map to be followed
has been determined, the third step is to design an assessment and monitoring system in order to periodically measure the progress made and
its impact on the situation of the company regarding climate change.
The climate change adaptation strategies must be in line with other management systems of the company, such as the environment and quality
integrated systems, and may be backed up by climate change and sustainability indexes and platforms, such as CDP Climate Change, Caring for
Climate and Climate Neutral Now.
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The Basque population demands
ambitious policies from all its
institutions. Over 75% of the
general public support the
Administrations investing in
fighting against climate change.

Citizen perception
of climate change and energy
Climate change is one of the most serious challenges of the 21st
century and the action to address it is one of the fundamental properties of the EU. The Energy-Climate Change duality has been defined as a priority in the Basque Environmental Scenarios 2030, in
the Environmental Framework Programme 2020, in the Klima 2050
strategy and in the Basque Energy Strategy 2030. However, a specific
citizen perception study for Energy and Climate Change in the Basque Country has never been conducted.
This analysis has been the outcome of the partnership between the
Sociological Prospecting Office of the General Secretariat of the Premier's Office of the Basque Government, the Basque Energy Board
(EVE) and Ihobe. The 3 Basque capitals have also been involved,
along with this interdepartmental cooperation.

The doubts about the certainty of climate change,
which generates great concern, have nearly
disappeared
Ninety per cent of the population of the BAC totally (59%) or quite
(31%) agree that climate change is really occurring. It was 76% in
2008 and 69% in 2011.
Fifty-five per cent of the population say that they feel quite concerned in this regard, 23% very concerned and 5% extremely concerned.
Seventeen per cent are slightly or not at all concerned about climate
change. The percentage of those people who feel quite, very or extremely concerned is greater in the Basque Country than in France,
Germany, Norway and the United Kingdom.

Conviction that human activity causes climate change
The population of the BAC mainly believes that climate change is
mainly due to human activity (63%), compared to those who believe
that it is partly due to human activity and partly to natural processes
(32%) or that it is mainly due to natural processes (2%).
Seventy-seven per cent of the population believes that we are already feeling the effects of climate change, a notably higher percentage than in France, Germany, Norway and the United Kingdom. Twenty-four percent of the people surveyed do not know or did not answer
about the type of consequences that they believe that it will have in
the Basque Country. Those who did so said above all that it will be
hotter and there will be more droughts.

Agreement with the need to change habits
Basque society seems to have assumed that our habits will need to
be changed to fight against climate change. Eighty-eight per cent
and 85% totally or quite agree that it will be necessary for us to reduce our energy consumption and that we will have to give up some
amenities, respectively.
There is much agreement about the specific measures to be applied
when they are about further developing renewable energies (95%),
giving impetus to public transport (92%) and subsiding the purchase
of electric vehicles (80%), and less so when the idea is to increase
taxes on certain types of vehicles (59%) and on plane travel (34%) or
raise the price of petrol (25%). Despite the willingness to take measures against climate change, it seems there is certain resistance to
measures that may impact the personal economy.

Committment to renewable energies
Eighty-three per cent of the population believes energy production
and consumption is very or quite related to climate change.
The population of the Basque Country is in favour of fostering renewable energies, even though 21% would not be willing of having an
energy facility nearby and a further 43% said that they would be or
not willing to have it, depending on what type of facility. In any event,
the vast majority (77%) are against nuclear power stations being established in the Basque Country.

Ambitious policies
The Basque population demands ambitious policies from all its institutions. Over 75% of the general public support the Administrations
investing in fighting against climate change.

Contact

Marian Barquín
Ihobe. S.A.
E-mail
klima2050@ihobe.eus
Telephone +34 944 23 07 43
Website
www:ingurumena.eus

BEST PRACTICES
IN ADAPTATION
TO CLIMATE CHANGE

7

REGIONALISED CLIMATE SCENARIOS
IN THE BASQUE COUNTRY
OSATU: HOW TO PREVENT IMPACTS
OF HEAT WAVES ON HEALTH
WATER VULNERABILITY: ADAPTING
TO NEW WATER SCENARIOS
NBS URBAN: MAP OF THE POTENTIAL
NATURE- BASED SOLUTIONS
IN DONOSTIA-SAN SEBASTIÁN

6 INTEGRAL
RESTORATION PROJECT
IN THE URDAIBAI BIOSPHERE RESERVE
8

9
10

ADAPTING THE COASTLINE BY MEANS
OF RESTORING SALT MARSHES AND DUNES
MULTIFUNCTIONAL AND SUSTAINABLE
FORESTRY MANAGEMENT OF THE AMURRIO
PUBLIC WOODLAND
ADAPTATION TO CLIMATE CHANGE THROUGH
PUBLIC SPACES: “FAKTOR BERDE” TOOL
INTEGRATING CLIMATE CHANGE ADAPTATION
IN BUILDING

2016

4
5

USING INNOVATION TO INCREASE
RESILIENCE IN THE BASQUE COUNTRY

INDEX

1
2
3

The KLIMA 2050 Strategy
places adaptation to climate
change as one of its main lines
of action.

Using innovation
to increase resilience
in the Basque Country
Ever since the Climate Change Strategy of the Basque Country-KLIMA 2050 was approved in 2015, the Basque Government
has considered adapting to climate change to be one of its core
points of action. It has therefore implemented different programmes to support climate change adaptation demonstration projects that have led to a total of 7 projects being implemented.
Apart from applying innovative solutions to adapt to climate
change, those projects has included case studies being run to
check the suitability of the proposed solutions in the field and to
establish the extent to which they can be implemented for similar problems in other locations.
The instruments designed to implement climate change adaptation projects in the Basque Country are those detailed below.

Klimatek Projects
KLIMATEK funding lines: R&D, innovation and demonstration
projects to adapt to climate change”, run by the Basque Government’s Ministry of the Environment and Territorial Policy, seeks
to support the implementation of projects that delve further into
the application of knowledge and research scenarios, vulnerability and/or impacts of climate change in the Basque Country, by
means of identifying different tools, mechanisms and interventions aimed at improving the resilience of our territory. Specifically, projects are considered that include the adaptation of climate change in the natural environment, primary sector or other
sectoral areas.
The projects in the 2016 call are from very different areas, including the generation of regionalised scenarios, heat waves and
health, municipal-scale maps of the deployment of nature-based solutions, and water vulnerability. They are all focused on
decision-marking in different policy areas of the administration.

Eco-innovation Projects
Call in the sphere of the Science, Technology and Innovation
Plan 2020. In this context, work is being carried out on the “Nature-based solution for the regeneration and ecosystemic restoration of urban and peri-urban environments: The case of Donostia/San Sebastián”.

Local Innovation Projects
The Berringurumena 2016 Call for Projects that is launched annually by the Basque Network of Municipalities for Sustainability
fosters the development of innovative projects at municipal level in the Basque Country. Two measures that will help to meet
the goals of the Climate Change Strategy of the Basque Country
2050 are being implemented in the framework of this programme.
a. Faktor Berde. Innovation and demonstration project to adapt
urban public spaces to climate change in the municipality of
Durango.
b. MapClimUrb. Urban Climate Map for municipal planning
applied to the city of Vitoria-Gasteiz.
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The regionalised climate
scenario, produced
by Neiker-Tecnalia,
provides reference
information to assess
vulnerability and
define climate change
adaptation measures.

Regionalised climate
scenarios in the Basque
Country
Regional climate scenarios provide cross-cutting and benchmark information to be applied to such diverse sectors as construction, health, agriculture, water management, etc., in order to
be use in the process to assess vulnerability and impacts, and
when defining measures to adapt to climate change.
Up-to-date regional climate scenarios provide the Basque Country with benchmark information for studies to assess climate
change vulnerability and impacts, as well as to define the adaptation measures required.
This climate information is of interest to different Basque sectors given its cross-cutting nature.

12 x 12 km scenarios
NEIKER-Tecnalia, the Basque Institute for Agricultural Research
& Development, in collaboration with the Basque Meteorology
Agency-Euskalmet, has prepared the regionalised climate scenarios for the Basque Autonomous Community, through the KLIMATEK I+B+G call: R&D, Innovation and Demonstration Projects
to adapt to climate change 2016, under the aegis of the Basque
Government.
This project involves updating the climate scenarios using advances in climate simulation models (updating according to the
5th report), Euro-CORDEX (12.5 x 12.5 km) initiative. The new
scenarios apply that methodology for different time periods
(2011-2040, 2041-2070 and 2071-2100) and for the RCP 4.5 and
RCP 8.5 scenarios, described in the latest IPCC AR5 report. This
methodology uses a 0.11º resolution (approximately 12 x 12 km)
to transfer the change to the cartography of the Basque Country
signal at a resolution of 1 x 1 km. The indicators proposed by the
ETCCDI (Expert Team on Climate Change Detection and Indices)
have also been calculated.

New climate change section in GeoEuskadi
Given the interest of the maps and information generated in the
project for future climate change adaptation policies in the Basque Country, all the information will be available to the general
public, private companies and public administration, through the
following channels:
• GeoEuskadi. It is the Spatial Data Infrastructure (SDI) of the
Basque Country, where a new section, specifically on climate
change, will be home to the different spatial data generated
and which are of greatest interest for the general public.
• FTP Download Service for geographical information. Both belong to the Basque Government.
• Open Data Euskadi, where the climate data will be published
under open property licenses.
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Website
E-mail

www.neiker.net
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Telephone +34 944 034 300

The OSATU project, the work of
BC3, is aimed at supporting the
authorities of the Basque Country
in the planning and implementing
of warning and prevention
schemes regarding the health
impacts of heat waves in a climate
change context.

OSATU: How to prevent
impacts of heat waves on health
The Basque Centre for Climate Change (BC3) has conducted the
OSATU project to support the institutions of the Basque Country in the planning and implementing of warning and prevention
schemes regarding the health impacts of heat waves in a climate change context. This work, in collaboration with the Basque
Government’s Ministry of Health and the Emergency Directorate,
has been implemented through the call of KLIMATEK: R&D, Innovation and Demonstration projects to adapt to climate change
2016, under the aegis of the Basque Government.

How can we adapt to a warmer future?
The United Nations Intergovernmental Panel on Climate Change (IPCC) warned in its latest report that heat waves are already
increasing more frequently due to global warming and that an
increase is expected in their frequency, intensity and duration in
the coming decade. In turn, the World Health Organisation (WHO)
has recognised that heat waves represent one of the most dangerous extreme weather events, even though they receive much
less attention than other extreme events such as hurricanes or
flooding. Even in those zones where heat waves have so far not
represented an important risk so far, governments will have to
consider the possibility of their increasing and, consequently, of
defining adaptation plans and policies. In fact, scientific studies
have estimated that the probability of a heat wave such as the
one that occurred in Europe in 2003 has already increased ten
times: those events that occurred twice every 100 years are now
expected to happen twice per decade.

• An integrated framework at the regional scale
Some scientific studies have calculated temperature projections and changes in the frequency and intensity of the heat
waves; others have addressed the impact of heat waves on
health; furthermore, there are studies that have assessed the
costs associated to the operating of current warning plans.
However, in this scientific context, the OSATU project represents a new position that has embraced the three previous
approaches, by applying them at regional and local level.
• The costs of climate change adaptation
In a context of great uncertainty regarding the size and timeline of the impacts of climate change, the OSATU project provides key information to act and deal with those impacts. Specifically, a methodology has been developed to estimate the
costs of adapting the current Prevention Plan progressively to
an increasingly greater risk, according to the evolution of the
temperature, of the critical thresholds and of other measures
of the plan.
• Transferability to other contexts
Analysing and assessing the prevention interventions implemented in OSATU allows their transfer and application to other
regions and cities.

Preventing the impact of and planning measures to be taken regarding heat waves are only possible, by means of an innovative
approach both from the perspective of public planning and of
scientific research.

Science-based decision making
The project has been planned and developed in conjunction with
the Basque Government’s ministries in charge of environmental, health and emergency policies, by adapting its scope to the
needs and reality of public management.

Contact

BC3

Website
E-mail

www.bc3research.org
info@bc3research.org

Telephone +34 944 014 690

The EGHILUR project proposes an
innovative approach to studying
the impact of climate change on
the flows of the Basque Country,
from a river basin perspective.
It specifically studies water
vulnerability and applies it to the
Zadorra system.

Water vulnerability:
Adapting to new water
scenarios
In general, studying the time trends of the series of flows recorded leads to better knowledge of the hydrological behaviour of
the river basins and, therefore, to validating their water vulnerability, i.e., their capacity to guarantee an adequate water amount
and quality to meet the basic needs of the population without
harming the functioning of the ecosystems.
The EGHILUR project has been run by the Environmental-Water
Processes Group at the University of the Basque Country (UPV/
EHU), in conjunction with the Basque Water Agency - URA and it
seeks to develop a new methodology to study water vulnerability and apply it to the Zadorra system, that guarantees the Vitoria-Gasteiz and the Bilbao metropolitan area. The project has
been conducted with the support of funding under KLIMATEK
I+B+G: R&D, Innovation and Demonstration projects to adapt to
climate change, under the aegis of the Basque Government.

Water resilience
The analysis of the trends recorded in recent decades helps to
predict future trends, both in the short- and medium-term. In this
context, it is important to analyse the origin of the trends being
recognised to understand whether they are lined to climate phenomena or to human activities. This will all allow the forecasts of
the evolution of water resilience to be improved, which will help
to achieve good environmental status of bodies of water, pursuant to the Water Framework Directive (WFD). Therefore, work
has been carried out at regional level, by extending the analysis
to a broader setting than the territory of the Basque Country, to
obtain trends for the last 20, 40, 60 and 95 years in the flows of
the rivers, with special emphasis on the low water levels.
In order to attempt to predict the evolution of the flows along
with their uncertainties associated throughout the 21st century,
a water model is going to be applied to different sub-basins of
the Zadorra, in order to obtain specific results that allow the me-

thodology developed to be validated. The different envisaged
climate scenarios are included in the water model as a weather
variable, thus obtaining the future possible trends of the flows.

The River Basin perspective, an innovative
approach to climate change adaptation
An innovative approach to expertise on the impact of climate change on the flows of the Basque Country has been taken
as the basis of the project. Apart from considering changes in
the climate, this approach also considers changes in land use
to include those uses in the adaptation measures. The territory
plays a hydrological function that has to be taken into account
in the adaptation measures, as the use of the land and its changes, both those arising from the very adaptation of vegetation to
changes in climate, and those arising from the decisions made
today regarding spatial planning, play an essential role and the
water amount and quality of the rivers. In other words, a basin
perspective must be adopted in the development of adaptation
measures, in line with the philosophy followed in the water planning of the BAC.

Contact

Ura

Website
E-mail

www.uragentzia.euskadi.eus
ura_komunikazioa@uragentzia.eus

Telephone +34 945 011 700

The NBS URBAN Solutions Based
on Nature project run by Tecnalia
will allow the use of ecosystems to
be strengthened in combination
with the existing infrastructures,
in order to foster adaptation
based on ecosystems.
Market Gardens/greenhouses
Trees
Meadow/Grass
Woodland
Private Garden
Gardens

NBS URBAN: Map
of the potential naturebased solutions
in Donostia-San Sebastián
The map of the potential of nature-based solutions (NBS) of a
municipality allows it to be established which nature-based
adaptation measures are available there, which need to be modified, new zones that could host these solutions, and establish
what its global adaptation potential is given this type of solutions.
TECNALIA Research & Innovation, the leader in climate change
adaptation, and with international alliances, has developed the
NBS methodology to the call of the KLIMA-TEK I+G+B: R&D, Innovation and Demonstration Projects to adapt to climate change
programme 2016, under the aegis of the Basque Government.

The Donostia/San Sebastián NBS Map.
In order to ensure that the project is practical and demonstrative,
the NBS methodology has been developed by applying it to the
municipality of Donostia/San Sebastián. The results of the NBS
mapping of this city will serve as the basis to prepare its Adaptation to Climate Change Plan.

Nature-based solutions, an economic, resilient
and innovative way to adapt to climate change
Adapting to climate change is a proactive policy and, therefore,
seeks to generate future savings, by means of avoiding damage
or cutting spending on response actions. This proactive perspective does not necessarily require increasing current investments, but rather they need to be reconsidered, perhaps not by
greater spending, but rather in a different way. It is important to
act now to save in the future. From an economic perspective, it
has been proven that it is more effective to be proactive and cut
the remedial costs that may be incurred: private (recovery from
physical damage in industries, insurance company costs, etc.)
and public (hospital costs, reconstruction of damaged infrastructures, etc.) investments.
Including the NBS methodology, as adaptation measures in the
Climate Change Adaptation Plans of the municipalities allows
resources to be optimised and the adaptation process to be implemented in a more economic, resilient and innovative way.

It is straightforward, effective, practical and easily replicable by
other municipalities to foster its transferability, and innovative as
it combines expert work with citizen participation.
The project seeks to improve awareness of the territorial potential of the Basque Country to deploy the NBS methodology in the
urban setting and to provide the municipalities with tools that
enable them to perform climate change adaptation actions.

Contact

Tecnalia

Website
E-mail

www.tecnalia.com
energia@tecnalia.com

Telephone +34 902 760 000

Policies to adapt to the
foreseeable rise
in sea level due to
climate change are
being implemented in
the Urdaibai Biosphere
Reserve.

Integral restoration project
in the Urdaibai Biosphere Reserve
The River Oka estuary is located in the centre of the Urdaibai
Biosphere Reserve, a Natura 2000 Network site and under the
RAMSAR Convention. It is a high-value landscape and nature
site that has undergone an ongoing and gradual transformation
over recent centuries due to human action.
The original cane-bed and salt-marsh habitats that occupied
the whole territory were dried out as the result of farming and
stock-raising during the Middle Ages when earth walls were
built. Furthermore, in 1923, a straight channel with breakwaters
as its banks was built in the middle section (Kortezubi). All those
actions reduced the natural functionality of the upper estuary of
the River Oka.
The end to the livestock-farming in the upper estuary at the end
of the 20th century and the gradual naturalization of the area, in
the best of cases, and the ruderalization, together with the proliferation of invasive exotic species in the worst, led to the estuary
coming under different forms of protection

The consequences of climate change
In the current context of climate change, with the sea level quantified as rising for this coastal area at 2 mm/year, the different
estuary ecosystems (open sea-intertidal plain, sandy-intertidal
plain, sandy silt, high, mid and low tide) can be expected to gradually migrate upstream as the sea level rises.

Adaptation measures as part of the integral
restoration plan for the Upper River Oka Estuary
Starting from this baseline and after the Urdaiabai Biosphere Reserve declaration, the goal was embraced to turn that space in a
sustainable development benchmark. Work has therefore been
carried out on producing the integral restoration and revitalising
of the cultural and natural heritage of the Upper River Oka Estuary project. The goals are the partial recovery of its water functionality, the restoration of its river-estuary habitats and awareness-raising and encouraging the enjoyment of and accessibility
in this area of special environmental value.
This work has enabled the recovery of the Barrutibaso setting
and the functionality of the old watercourse of the River Oka

through Forua, by getting rid of the power lines on the right bank
of the estuary, adapting and improving a 14-km network of paths
and connecting both banks by means of a cycle and pedestrian
footbridge.
Different interpretation and dissemination resources have been
created, along with the promotion of environmental tourism, in
order to disseminate the important heritage and the measures
implemented in this sphere. These include the development of a
smartphone app that contains information on the habitats, species and culture of the zone, and it provides a self-guided visit for
each of those areas.
Furthermore, in the sphere of adapting to the consequences of
the rise in sea level generated by climate change, the project includes the following measures:
• Fostering the resilience of the ecosystems to the adverse
effects of climate change (increase in sea level, greater frequency of extreme events, changes in the water cycles…) by
driving the environmental restoration of intertidal ecosystems.
• Eliminating the invasive exotic species to be found in the areas
that have lost the characteristic of the estuary ecosystem by
means of restoring the functionality of the habitat and the variation in the physiochemical conditions of the habitat which
will lead to the elimination of the Baccharis Halimifolia invasive exotic species. Thanks to the “Restoration of habitats of
community interest in estuaries of the Basque Country” LIFE
project, actions have been taken to control this species in all
the affected of the area in the estuary, that spans approximately around 700 Ha.

Contact

Service of Urdaibai
Biosphere Reserve

Website
E-mail

www.euskadi.eus/urdaibai
urdaibai@euskadi.eus

Telephone +34 945 018 000
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The projects to restore
dune systems and salt
marshes help to buffer a
scenario of a rise in the
average sea level and an
increase in the frequency
of strong storms.

Adapting the coastline by
means of restoring
salt marshes and dunes
Dune ranges and spits are the elements that regulate the hydrodynamics of estuaries, salt marshes and coastal lagoons.
As a means of protection in a scenario of an average rise in sea
level and an increase in the frequency of strong storms, it is an
ecosystem that has gained in importance given the challenges
raised by climate change.
The Basque Country has 250 km of coastline, with the amount of
the population living in coastal regions amounting to 1,527,698
people, which accounts for 70% of the population. In this scenario, where the majority of the population would be exposed
to the impact that climate change may have on the coastline,
the public authorities are implementing different climate change adaptation projects. These include the salt-marsh and dune
system restoration projects, as buffers against the rise in sea
level and storms.

Santiago Beach (Zumaia)
The main threats to this dune system at Santiago beach are
pressures from human leisure and recreational activities and the
presence of invasive exotic species. Given the existing pressure,
there is the need to regulate the pedestrian routes that cross the
dune area and to allow a stretch of dune located to the east of
the beach to evolve. The following measures have therefore been
implemented: reorganisation of the pedestrian paths, improving
the conditions of the eastern dune of the beach by means of
treating the drainage of the road that limits the dune and planting dune vegetation.

dismantling and decontamination of the occupied soil, and the
subsequent landscape and environmental recovery of the area of
the natural site made up of dunes, meadows and salt marshes, to
the construction of a network of pedestrian pathways, with the
elimination of part of the car parks existing in the maritime public
domain and to the restructuring of the car parks adjacent to the
meadow. This site is currently designated as a Special Area of
Conservation (SAC).

Gorliz Dunes (Gorliz)
An important intervention has taken place at the Gorliz/Plentzia
beach to renaturalize the beach and dune area.
The restoration work has not only enabled waterfronts and
beach areas to be recovered, but also other important aspects
of biodiversity and to improve their resilience to climate change:
elimination of the road and breakwater wall to recover the original dune system, planting the dunes in order to maintain and
recover the new area gained for the peach, environmental recovery of the degraded spaces and elimination of the forestry operations; environmental improvement of the areas linked to public
uses and environmental recovery of the areas around existing
watercourses.

Barbadún dunes and saltmarshes
(Muskiz and Zierbena)

Contact

The CLH S.A. industrial premises on the River Barbadún estuary,
used for storing hydrocarbons, was built four decades ago on the
salt mashes on the right bank of the watercourse, adjacent to the
dune system. At the end of the land occupancy concession, the

Natural Heritage
and Climate Change
Directorate

Website
E-mail

www.ingurumena.eus
hari-berdea@euskadi.eus

Telephone +34 945 018 000

Forestry management based
on increasing the uniformity
and complexity of the forest
allows the forest’s resistance
and resilience to climate
change to be increased.

Multifunctional and sustainable
forestry management of the
Amurrio public woodland
Amurrio is a municipality located in the north-west of Álava
(Basque Country), has a population of 10,300 inhabitants and a
surface area of 96 km2.
It has a well defined urban centre where 90% of the population
and a highly developed service and industrial sector. It also has 9
rural administrative boards where the municipality’s farming and
livestock-raising is concentrated.
It should be noted that 58.18% of the surface area of the municipality is woodland and 23.65% meadows and grazing land, and
60.6% of the surface area is publicly owned.
Forestry management based on increasing the diversity and
complexity of the forest allows to increase the forest’s resistance and resilience to climate change, thus protecting the resource
so that future generation can continue to receive the social, regulator and production benefits of the Amurrio woodland.

Adaptation to climate change in forestry
management
Amurrio Local council, recognised in 2015 for its climate change commitment thanks to its achieving Compliant status, the
maximum category in the “Compact of Mayors” scheme, has a
management scheme for its public woodland with a surface area
of 754 hectares. The scheme is highly innovative as its main objective is sustainability and adaptation to climate change. It is
based on forestry management from a multifunctional approach,
by improving the production functions of forest, diversifying the
forest cover to reduce market and environmental risks, while at the same time balancing the production functions of the
woodland with maintaining biodiversity, protecting land and watercourses and with the public use. This is all based on mixing
uses: slow growth forestry, pasturing, recreational, educational,
harvesting mushrooms, conservation, and it also has PEFC Certification for its 685 hectares of productive forestry use.

Benchmark project in the forestry management
sector
The implementation of the Management Scheme ends in 2016,
with the following objectives having been achieved. This means
the experience is a benchmark project in the forestry management sector:
• There has been a 19% (116 ha) reduction of the land area forested with conifers and a 160% (94 ha) increase in deciduous
woodland as the result both of the conversion of conifer areas
and non-forestry use land and which in total affects 146 ha.
This also includes the diversification of 25 ha of conifer woodland with mixed and pure planting of other less common conifer species.
• The increase in native vegetation land area, by means of environmental restoration measures, of around 15 ha at different
points in the landscape, helps to connect and consolidate riverbank areas to help to protect water and land resources.
• Recovery of strips of riverside woodlands between 5 and 25 m
wide along the watercourses and planning strips of deciduous
trees as firebreaks on the edges of all the single-crop forest
plantations.

Contact

Amurrio City Council

Website
E-mail

www.amurrio.org
amurrio@amurrio.eus

Telephone +34 945 891 161

Faktor Berde is an innovative
project that has developed a tool
for urban public spaces to adapt
to climate change. The project,
applied in Durango (Bizkaia), is
built on an pedagogical approach
and is integrated in municipal
planning.

Adaptation to climate
change through public spaces:
“Faktor Berde” tool
Duragno is a municipality strategically located in the geography
of the territory of the Basque Autonomous Community. It is currently immersed in reviewing its General Land-Use Plan involving a broad citizen and public participation process, which is
commited to a more socially cohesive and inclusive, more resilient and greener municipality.

• Generating educational mapping to adapt to climate change, of
the public space of the municipality; a set of maps and data
displays that both the stakeholders involved in the decision
making and the general public can understand.

Durango put into practice its clear commitment to strive in the
area of climate change in 2009, by approving a Municipal Byelaw
to Fight Climate Change. As the result of that byelaw, a Municipal
rogramme to Fight Climate Change (2010-2015) was passed. It
in 2015, it achieved “Compliant” status of the Compact of Mayors. Its II Local Agenda 21 Plan (2013-2020) currently contains
a specific strategic line entitled “Progressing in Improving environmental quality and fighting climate change”. In addition,
its goals include: maintaining the percentage of land used for
artificial purposes in the municipality, cutting water loses, increasingly renewable energies and encouraging non-motorised
mobility.

• Developing future scenarios that showcase the consequences
of the application of different degrees of the “FAKTOR BERDE”.

• Developing a tool that fosters the implementation of urban
adaption solutions in the public space.

• Developing specific solutions to adapt to climate change
through the public space for Durango, including a planting
plan indicating species to be used for the scope of the “Green
Factor”, defined according to the desired future scenario.

Innovative tool to adapt to climate change in public
spaces
The main objective of the “FAKTOR BERDE” project is to develop
a climate change adaptation tool applicable to the planning, design and implementation of the urban public spaces of Durango,
and integrated in municipal planning, by means of:
• Defining a replicable methodology that allows decision-making in the planning, design and execution of the public spaces
as a key urban aspect in the adaptation to climate change.
• Applying the methodology in Durango, thus contributing to the
resilience of the municipality to climate change through the
public space.

Contact

Durango City Council

Website
E-mail

www.durango.eus
durango@durango.eus

Telephone +34 946 030 011

Building and urban planning
using climate change criteria
are key to reduce the
vulnerability of the cities to
changes in climate variables.
The Basque Country is
among the regions of
the Spanish State with
most LEED and BREEAM
certificates in relation to its
population.

Edificio IDOM (Bilbao, Bizkaia)

Tejado del Palacio de Europa (Vitoria-Gasteiz, Alava-Araba)

Integrating climate change
adaptation in building
In 2050, 70% of the world population will be living in cities. This
implies the quantitative and qualitative need to ensure appropriate mitigation and adaptation to Climate Change in urban
areas. Building and urban planning using climate change criteria
are fundamental to make cities less vulnerable to changes in climate variables.
They are essential as a series of measures to achieve better
adaptation to climate change, which also improves the quality
of life of the general public. The adaptation guidelines begin in
the planning and urban development stage and continue to the
building phases, where adaptation criteria should be integrated
in the design of the buildings in order to increase their resilience.
Thus, adaptation measures in line with each climate risk should
be established. For example, high construction solutions, green
roofs, and specific engineering defences should be studied to
address river flooding; or to reduce the impact associated to the
rise in average temperature and the greater frequency of heat
waves, bio-architecture principles, such as the orientation of the
building, can be considered.
In the Basque Country, there is a clear commitment to sustainable building. The Basque Country is among the regions of
the Spanish State with the highest LEED and BREEAM certificates (18) in terms of population and has a publically acclaimed
ground-breaking system of excellence in building, known as Cases of Excellence in Sustainable Building and Refurbishment.

IDOM building: Adaptation to climate change
integrated in the design phase
Open at the end of September 2011, Bilbao’s Idom-ACXT headquarters is an example of sustainable building. The new building
has a surface area of 13,800 m2 and is located on the right bank
of the Deusto Channel, where a former port warehouse has been
refurbished. Innovative climate change measures have been
enshrined, including both mitigation (it is a building with a Gold
LEED sustainability certificate and Class A energy certification),
and adaptation.

From the adaptation perspective, during the design phase of the
building, Idom conducted a climate change risk study.
The study included an initial risk screening associated to climate
change, along with a detailed analysis of the river flooding risk,
which is identified as the greatest risk. The study offered some
no-regret type adaptation measures which, as it was the design
phase, could be included in the design with low implementation
costs. Some examples were to raise the location of the sockets
in the underground garage, oversizing the ventilation grid of the
transformer and a green roof.

Green façade on the Europe Conference Centre in
response to heat islands
The Europa Conference Centre is at the very heart of Vitoria-Gasteiz. The building that dates back to 1989 can be considered to
be one of the first that integrated social, congress and sport purposes in a single building and was the beginnings of the current
network of Civic Centres. In order to improve the conference and
exhibition facilities of the city to host the main acts when it was
European Green Capital 2012, different refurbishing work was
carried out under strict sustainability and environmental criteria.
The green area outside the building has been expanded, using
native plants and therefore adapted to the climate conditions.
Furthermore, the green façade and green roof features help both
to mitigate the micro-climate around the Europa Conference
Centre in spring and summer, by bettering the response to heat
islands and to improve the building itself thermally and acoustically, while likewise functioning as a means of dissemination,
and achieving a new public use natural space in the city.

Contact

Vitoria-Gasteiz City Council

Website
E-mail

www.vitoria-gasteiz.org
informacion@vitoria-gasteiz.org

Telephone +34 945 161 616
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Contact

Natural Heritage and Climate
Change Directorate
Website
www.ingurumena.eus
E-mail
hari-berdea@euskadi.eus
Telephone +34 945 018 000
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Contact

Energy, Mines and Industrial
Administration Directorate
of the Basque Government
Website
www.eve.es
E-mail
comunicacion@eve.eus
Telephone +34 944 035 600
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Irizar
www.irizar.com
irizar@irizar.com
+34 943 809 100
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E-mail
Telephone
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Metro Bilbao
www.metrobilbao.eus
info@metrobilbao.eus
+34 944 254 000
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Contact
Website
E-mail
Telephone

Euskotren
www.euskotren.eus
comunicaciones@euskotren.eus
+34 944 019 900
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Contact
Website
E-mail
Telephone

Ihobe
www.ihobe.eus
info@ihobe.eus
+34 944 230 743
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Contact
Website
E-mail
Telephone

Bimep
www.bimep.com
bimep@bimep.com
+34 946 879 835
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BC3
www.bc3research.org
info@bc3research.org
+34 944 014 690
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Contact
Website
E-mail
Telephone

Bilbao City Council
www.bilbao.eus
infobilbao@bilbao.eus
+34 944 204 200
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Ihobe Practicas ING IMPRENTA.indd 25

Donostia City Council
www.donostia.eus
iudala_argibide@donostia.org
+34 943 481 000
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Contact
Website
E-mail
Telephone

Vitoria-Gasteiz City Council
www.vitoria-gasteiz.org
informacion@vitoria-gasteiz.org
+34 945 161 616
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Contact

Natural Heritage and Climate
Change Directorate
Website
www.ingurumena.eus
E-mail
hari-berdea@euskadi.eus
Telephone +34 945 018 000
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