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vulnerability in Europe 2016

— Key findings

Key observed and projected climate change and impacts for the main biogeographical regions in Europe:

Atlantic region

Increase in heavy precipitation events
Increase in river flow

Increasing risk of river and coastal
flooding

Increasing damage risk from winter
storms

Decrease in energy demand for heating
Increase in multiple climatic hazards

Coastal zones and regional seas

Sea level rise

Increase in sea surface temperatures
Increase in ocean acidity

Northward migration of marine species
Risks and some opportunities for fisheries
Changes in phytoplankton communities
Increasing number of marine dead zones
Increasing risk of water-borne diseases
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Arctic region

Temperature rise much larger than
global average

Decrease in Arctic sea ice coverage
Decrease in Greenland ice sheet
Decrease in permafrost areas
Increasing risk of biodiversity loss

Some new opportunities for the
exploitation of natural resources and for
sea transportation

Risks to the livelihoods of indigenous
peoples

Mediterranean region

Large increase in heat extremes
Decrease in precipitation and river flow
Increasing risk of droughts

Increasing risk of biodiversity loss
Increasing risk of forest fires

Increased competition between different
water users

Increasing water demand for agriculture
Decrease in crop yields
Increasing risks for livestock production

Boreal region

Increase in heavy precipitation events
Decrease in snow, lake and river ice cover
Increase in precipitation and river flows
Increasing potential for forest growth

and increasing risk of forest pests
Increasing damage risk from winter storms
Increase in crop yields

Decrease in energy demand for heating
Increase in hydropower potential

Increase in summer tourism

Continental region

Increase in heat extremes

Decrease in summer precipitation
Increasing risk of river floods
Increasing risk of forest fires

Decrease in economic value of forests
Increase in energy demand for cooling

Mountain regions

Temperature rise larger than European
average

Decrease in glacier extent and volume
Upward shift of plant and animal species
High risk of species extinctions

Increasing risk of forest pests

Increasing risk from rock falls and landslides
Changes in hydropower potential

Decrease in ski tourism

Increase in mortality from heat waves

Expansion of habitats for southern disease
vectors

Decreasing potential for energy production
Increase in energy demand for cooling

Decrease in summer tourism and potential
increase in other seasons

Increase in multiple climatic hazards
Most economic sectors negatively affected

High vulnerability to spillover effects of climate
change from outside Europe
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Humans have significantly changed the climate and increased the magnitude of many extreme weather events

* Climate change is continuing globally and in Europe. Land and sea temperatures are increasing;
precipitation patterns are changing, generally making wet regions in Europe wetter, particularly in winter,
and dry regions drier, particularly in summer; sea ice extent, glacier volume and snow cover are decreasing;
sea levels are rising; and climate-related extremes such as heat waves, heavy precipitation and droughts are
increasing in frequency and intensity in many regions.

* New record levels of some climatic variables have been established in recent years, notably global and
European temperature in 2014 and again in 2015, global sea level in 2015 and winter Arctic sea ice extent in
2016. Some climatic changes have accelerated in recent decades, such as global sea level rise and the decline
of the polar ice sheets.

* Global climate change has substantially increased the probability of various recent extreme weather
and climate events in Europe. The reliability of this finding has been strengthened by recent progress in
extreme weather attribution techniques.

¢ Climate change will continue for many decades to come. Improved climate projections provide
further evidence that future climate change will increase climate-related extremes (e.g. heat waves, heavy
precipitation, droughts, top wind speeds and storm surges) in many European regions.

Climate change has wide-ranging impacts on ecosystems, economic sectors and human health

* The observed changes in climate are already having wide-ranging impacts on ecosystems, economic
sectors and human health and well-being in Europe. Recent studies show that various observed changes in
the environment and society, such as changes in forest species, the establishment of invasive alien species and
disease outbreaks, have been caused or enhanced by global climate change.

* Ecosystems and protected areas are under pressure from climate change and other stressors, such
as land use change. The observed impacts of climate change are a threat to biodiversity in Europe, but they
also affect forestry, fishery, agriculture and human health. In response to climate change, many land-based
animal and plant species are changing their life cycles and are migrating northwards and to higher altitudes;
regional extinctions have been observed; various invasive alien species have established themselves or have
expanded their range; and various marine species, including commercially important fish stocks, are migrating
northwards.

Different regions and sectors in Europe are affected differently by climate change

* Most impacts of climate change across Europe have been adverse, although some impacts have been
beneficial. The rise in sea level has increased flood risks and contributed to erosion along European coasts.
The observed increase in heat waves has had significant effects on human health, in particular in cities. Heat
waves are also increasing the risk of electricity blackouts and forest fires. Transport and tourism have also
been affected by climate change, with large regional differences. Examples of beneficial impacts of climate
change include a decrease in heating demand and some benefits to agriculture in northern Europe.

¢ Climate change is affecting all regions in Europe, but the impacts are not uniform. South-eastern and
southern Europe are projected to be hotspot regions, having the highest numbers of severely affected sectors
and domains. Coastal areas and floodplains in the western parts of Europe are also multi-sectoral hotspots.
The Alps and the Iberian Peninsula are additional hotspots for ecosystems and their services. Ecosystems and
human activities in the Arctic will be strongly affected owing to the particularly fast increase in air and sea
temperatures and the associated melting of land and sea ice.

* Economic costs can potentially be high, even for modest levels of climate change, and these costs rise
significantly for scenarios of greater levels of warming. The projected damage costs from climate change
are highest in southern Europe. However, estimates of the projected economic impacts of climate change in
Europe consider only some sectors and show considerable uncertainty.

Climate change, impacts and vulnerability in Europe 2016



Climate change impacts interact with other developments inside and outside Europe

Future climate change will interact with other socio-economic developments, including the ageing of
the population and increasing urbanisation across Europe, projected decreases in population size in eastern
Europe, and a narrowing economic gap between eastern and western parts of Europe. The water sector,
agriculture, forestry and biodiversity show strong interdependencies, and are also related to changing land-
use patterns and population change.

Europe is vulnerable to climate change impacts outside Europe through six major pathways: the trade of
agricultural commodities, the trade of non-agricultural commodities, infrastructure and transport, geopolitics
and security risks, human mobility related to migration and finance. The strongest evidence for Europe’s
vulnerability to cross--border impacts are the economic effects seen as a result of climate-related global price
volatilities and disruptions to transportation networks. The Mediterranean area is most vulnerable to shocks
in the flow of agricultural commodities, while small, open and highly developed European economies are
particularly vulnerable to shocks in the flow of non-agricultural commodities. European vulnerability to cross-
border effects is expected to increase in the coming decades, but quantitative projections are not available.

Mitigation of climate change is required to limit the long-term risks from climate change

The magnitude of future climate change and its impacts from the middle of the century onwards
depend on the effectiveness of global climate mitigation efforts. The magnitude of climate change and its
impacts can be substantially reduced by an ambitious global mitigation policy compatible with the mitigation
goal of the 2015 Paris Agreement under the United Nations Framework Convention on Climate Change
(UNFCCC) of keeping the increase in global average temperature to well below 2 °C above pre-industrial levels.

Adaptation to climate change is necessary to reduce short- and long-term risks from climate change

Climate change adaptation strategies, policies and actions, including the mainstreaming of them into
other policies, are progressing at all governance levels (European Union (EU), transnational, national

and local levels). Further actions could include enhancing policy coherence across EU environmental and
sectoral policies; effective and efficient action across all levels of governance, through multi-level governance
and transnational cooperation platforms; enhancing flexible ‘adaptive management’ approaches; combining
technological solutions, ecosystem-based approaches and ‘soft’ measures; involving the private sector; and
more emphasis on ‘transformational’ adaptation actions as a complement to ‘incremental’ adaptation.

Better monitoring, research and information exchange can improve the knowledge base for adaptation

The knowledge base regarding climate change impacts, vulnerability, risk and adaptation assessments
in Europe could be enhanced, e.g. through improved monitoring and reporting of climate-related extremes
and the associated damage, enhanced national and sectoral assessments and their reporting, and further
monitoring, reporting and evaluation of adaptation actions at the national level. More knowledge would also
be useful on the costs and benefits of adaptation options and on interdependencies, synergies and trade-offs
between adaptation policies and other policies and actions. EU-funded and national research can address
adaptation knowledge gaps and stimulate innovation.

The use of European, transnational and national climate change and adaptation services by
stakeholders could be further improved. The European Commission’s ‘adaptation preparedness
scoreboard’, which assesses the progress of Member States using process-based indicators could be
complemented by quantitative information. The indicators of the Sendai Framework for Disaster Risk
Reduction for weather- and climate-related hazards are expected to be relevant for climate change adaptation.
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About the report

‘Climate change, impacts and vulnerability in Europe 2016’ presents a primarily indicator-based assessment of
past and projected climate change and its impacts in Europe, consisting of six main parts: (1) Policy context; (2)
Changes in the climate system; (3) Climate change impacts on environmental systems; (4) Climate change impacts
on society; (5) Multi-sectoral vulnerability and risks; and (6) Strengthening the knowledge base.

The report has been developed by the European Environment Agency in collaboration with the Joint Research
Centre, European Centre for Disease Prevention and Control, World Health Organisation Regional Office for
Europe and three European Topic Centres (ETC-CCA, ETC-BD, ETC-ICM). The work has been guided by an external
advisory group and the content of the report has been reviewed by independent experts.
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Climate change, impacts and vulnerability in Europe 2016 Climate-ADAPT: The European Climate Adaptation platform
eea.europa.eu/publications/climate-change-impacts-and-vulnerability-2016 climate-adapt.eea.europa.eu

Other EEA products on climate change adaptation:
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Urban adaptation to climate change in Europe 2016  National monitoring, reporting and evaluation EEA Signals 2015
— Transforming cities in a changing climate of climate change adaptation in Europe — Living in a changing climate
eea.europa.eu/publications/urban-adaptation-2016 eea.europa.eu/publications/national-monitoring- eea.europa.eu/publications/signals-2015

reporting-and-evaluation

Overview of climate change adaptation Adaptation of transport to climate National adaptation policy processes

platforms in Europe change in Europe in European countries — 2014
eea.europa.eu/publications/overview-of-climate- eea.europa.eu/publications/adaptation-of-transport- eea.europa.eu/publications/national-adaptation-policy-
change-adaptation to-climate processes

The European Environment Agency (EEA) is an agency of the European Union. Our task is to provide sound,
independent information on the environment. We are a major information source for those involved
in developing, adopting, implementing and evaluating environmental policy, and also the general public.

eea.europa.eu
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