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Geographical and temporal scope and current setting

Executive summary

The Mediterranean region covered in this
Expert Analysis comprises the semi-enclosed
Mediterranean Sea and its bordering countries,
which belong to Europe, Asia and Africa. The current
population is estimated between 480 and 520 million.
The region comprises a variety of climate zones.

This Analysis aims to synthesise past and present
observed trends in human mobility and migration,
as well as future projections in all the related
drivers, including changes in climate, environment,
ecosystems, conflicts and security.

Due to its geographical continuity and diverse
cultural, political, and economic settings, the
Mediterranean region exhibits significant socio-
economic disparities between northern and
southern countries. These inequalities increase the
region’s vulnerability to environmental challenges.

All  Mediterranean subregions have warmed
substantially during the last century. Observed
warming now exceeds 1.5°C since the pre-industrial
era. The region is therefore warming significantly
faster than what is being observed globally.

Observed and projected precipitation trends are
less robust than temperature trends. Interannual
climate variability is considered the dominant
driver of rainfall anomalies in the Mediterranean.
The magnitude, direction and significance of trends
vary between Mediterranean locations, except for
consistent evidence of ongoing drying in the eastern
parts of the Basin.

Climate-related extreme events, particularly heat
waves and droughts, are expected to intensify in a
continuously warming Mediterranean region.

Ongoing political instability and conflicts in North
Africa and the Middle East are expected to continue
to affect mobility patterns in the Mediterranean
region. Despite increasing border controls, current
migration flows are expected to increase in the
coming decades.




2.1 Definition of key terms

Environmental changes resulting from anthro-
pogenic activities have affected and influenced
all terrestrial and marine ecosystems of the
Mediterranean Basin in recent decades (MedECC
2020b; Ali et al. 2022). Major manifestations of
these impacts include changes in climate variables,
that is, temperature, precipitation, extreme events,
atmospheric circulation, as well as sea level rise,
and changes in the physical and chemical properties
of the sea. In addition, an ongoing increase in
human population, enhanced terrestrial and marine
pollution, as well as an unsustainable use of land and
sea areas have added stress to environmental and
human systems in the Mediterranean. Livelihoods
are therefore significantly affected by these changes,
for example, the lack of sufficient precipitation for
rain-fed agriculture. Their impacts result in reduced
predictability and higher uncertainties with regard
to the availability of major resources, which may
pose challenges to food security and livelihoods,
and affect social structures and human health of
communities and countries. This may encourage
voluntary as well as involuntary human mobility
and migration. Uncertainties in the magnitude and
spatial distribution of climate change and its impacts
in the individual sub-regions of the Mediterranean
may also lead to tipping points being crossed®.
The consequences of passing tipping points will
challenge community integrity, leadership and
traditional conflict resolution mechanisms.

The following provides definitions of key notions and
terms used and described throughout this Expert
Analysis.

2.1.1 Human mobility and its different forms
Human mobility occurs across three dimensions:

@ the choice of the movement of an individual or
a group of individuals, on a spectrum from fully
voluntary to involuntary (forced) (de Haas 2021);

0 spatial scales, in terms of the distance migrants
travel inside the borders of their own countries
or the borders they cross; and

o the temporal scale and duration of their stay away
from their home location, whether seasonal,
temporary or permanent.

Disaggregating movement along the voluntary to
involuntary continuum is quite complex. It requires
determining the degree to which a person/household
has come under pressure from altered conditions,
as well as the degree of freedom they have in
making a mobility decision. Usually, voluntary
movement entails some element of freedom of choice,
whereas displacement or involuntary relocation
implies constraints on the degree of freedom.
Terms usually associated with environmental

and climate migration therefore include
environmentally-induced involuntary migration,
climate change-induced migration, climate

migrants, ecological or environmental refugees,
climate displacement, distress migration, and
climate refugees. While the latter is a popular
term, it is also considered somewhat problematic,
since ‘refugee’ is used as a legal category,
limited to people fleeing persecution owing to
factors such as their race, ethnicity, or political
beliefs.

Migration can also be split into two major types of
‘spatial scaled’ migration: internal migration and
international/external migration, whose processes,
causes and consequences often differ significantly.
Internal migration refers to a change of residence
within national boundaries, such as between
states, provinces, cities, or municipalities. It
mostly includes a four-way classification: (1) rural-
to-rural migration; (2] rural-to-urban migration;
(3) urban-to-rural migration; and (4) urban-to-
urban migration.

Although it strongly varies among countries, the
prevalent form of internal migration appears to
be rural-to-urban migration (Lucas 2015). Due to
factors such as economic opportunities concentrated
in urban areas and industrialisation, individuals
from rural areas are often attracted by employment
prospects, better livelihoods, education, and other
amenities. As a result, rural-to-urban migration is
the dominant form of internal migration in many
countries undergoing significant economic and
social transformations.

International migration refers to a change of
residence across national borders. International
migrants can be further classified into legal
immigrants who move with the legal permission
of the receiving state, undocumented immigrants

% |n climate science, a tipping point is a critical threshold that, when crossed, leads to large, accelerating and often irreversible changes in the climate

system (Lenton et al. 2019).
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who move without legal permission, and refugees
who cross an international boundary to escape
persecution.

In terms of the duration of stay, migration can be
classified into three types: permanent, temporary,
and  seasonal/circular  migration (although
these three categories might not necessarily be
exhaustive). The migrant’s intention to permanently
change their residence distinguishes permanent
migration from temporary/seasonal migration. In
permanent migration, the usual place of residence
of a migrant changes and the likelihood of returning
home is small. In the case of temporary and
seasonal migration, however, migrants continue to
remain usual members of the household and tend
to move circularly between the places of origin and
destination.

In the context of climate change, the Conference
of the Parties (COP 16) to the United Nations
Framework Convention on Climate Change

(UNFCCC) highlighted three types of human
movement in December 2010: (1) migration;
(2) displacement; and (3) planned relocation

(UNFCCC 2011; Black et al. 2013).

While migration is generally regarded as a
predominantly voluntary movement, displacement
is mostly understood to refer to a predominantly
forced movement. Planned relocation describes
a process in which individuals or groups are
physically relocated from their homes and settled
permanently in a new location; it may be involuntary
or voluntary, depending on the circumstances.
Migration, displacement, and (planned) relocation,
however, are not the only categories that need to be
understood.

In the context of environmental change, increasing
attention has also focused on so-called ‘trapped
populations’ (Black et al. 2011; Adger et al. 2015).
That is, people who, although they would like to
move, are unable to do so because of mobility
constraints. Examples of such constraints include
old age or disability, lack of economic or social
capital, or legal formalities (Carling 2002; Wiegel et
al. 2019; Schewel 2020). In contrast, there are also
‘voluntarily’ immobile people who choose to remain
in place despite the adverse effects of environmental
change. This may result from a close attachment to
the home location or cultural reasons, such as the
ancestral links people have with their land (Adams
2016; Farbotko et al. 2020; Zickgraf 2021).

These complex and different forms of mobility can
be broadly summarised using the definition of the

International Organization for Migration (IOM]:
‘Migration includes the movement of a person or
a group of persons, either across an international
border, or within a State. Itis a population movement,
encompassing any kind of movement of people,
whatever its length, composition and causes; it
includes migration of refugees, displaced persons,
economic migrants, and persons moving for other
purposes, including family reunification’ (IOM 2018).
Accordingly, IOM defines a migrant as ‘any person
who is moving or has moved across an international
border or within a State away from their habitual
place of residence, regardless of (1) the person’s
legal status; (2) whether the movement is voluntary
orinvoluntary; (3) what the causes for the movement
are; or (4] what the length of the stay is".

2.1.2 Other important definitions

Climate adaptation: In human systems, the process
of adjustment to actual or expected climate and
its effects, in order to moderate harm or exploit
beneficial opportunities. In natural systems,
the process of adjustment to actual climate and
its effects; human intervention may facilitate
adjustment to expected climate and its effects (IPCC
2023).

Climate change: The United Nations Framework
Convention on Climate Change defines climate
change as: ‘a change of climate which is attributed
directly or indirectly to human activity that alters
the composition of the global atmosphere, and
which is in addition to natural climate variability
observed over comparable time periods’ (UN
General Assembly 1994, Article 1, para 2). The
UNFCCC thus makes a distinction between climate
change attributable to human activities altering the
atmospheric composition and climate variability
attributable to natural causes (IPCC 2023).

Climate migrants: The term ‘climate migrants’
is often debated in literature and is considered a
misleading label, as it suggests a direct causal
and exclusive relationship between climate and
migration. The literature shows that many key
factors such as governance and socio-economic
vulnerability (unrelated to climate modifications)
drive migration, along with other environmental
factors (e.g. pollution). A dynamic combination of
variables is at play over time, often dictating choices
even when conditions are dire.

Conflict: A conflict is broadly defined in this report
as collective actions of varying levels of intensity
driven by diverging political interests, ranging
from protest to non-lethal riot events, civil conflict




and war. Conflicts can be inter-state (conflicts
between two or more governments], or intra-state,
that is, conflicts between a government and a non-
governmental party, with no interference from other
countries.

Disaster: A serious disruption of the functioning of a
community or society at any scale due to hazardous
events interacting with conditions of exposure,
vulnerability and capacity, leading to one or more
of the following: human, material, economic and
environmental losses and impacts (UNDRR 2017).

Environmental change: ‘Environmental change is a
change or disturbance of the environment through
natural ecological processes’ (Johnson et al. 1997).

Environmental migrants: Based on the three
above-mentioned dimensions, the |IOM defines
environmental migrants as ‘persons or groups of
persons who, for compelling reasons of sudden or
progressive changes in the environment...[including
but not limited to climate]...that adversely affect
their lives or living conditions, are obliged to leave
their habitual homes, or choose to do so, either
temporarily or permanently, and who move either
within their country or abroad’ (IOM 2007, para é).

Exposure: The presence of people; livelihoods;
species or ecosystems; environmental functions,
services, and resources;infrastructure; oreconomic,
social, or cultural assets in places and settings that
could be adversely affected. According to the United
Nations Office for Disaster Risk Reduction (UNDRR),
exposure is ‘the situation of people, infrastructure,
housing, production capacities and other tangible
human assets located in hazard-prone areas’
(UNDRR 2017).

Hazard: A process, phenomenon or human activity
that may cause loss of life, injury or other health
impacts, property damage, social and economic
disruption or environmental degradation. Hazards
may be natural, anthropogenic or socio-natural
in origin. Natural hazards are predominantly
associated with natural processes and phenomena.
Anthropogenic hazards, or human-induced hazards,
are induced entirely or predominantly by human
activities and choices. Several hazards are socio-
natural, as they are associated with a combination
of natural and anthropogenic factors, including
environmental degradation and climate change
(UNDRR 2017).

Human rights: Human rights are rights inherent
to all human beings, regardless of race, sex,

nationality, ethnicity, language, religion, or any other
status (e.g UN General Assembly 1948; UN General
Assembly 1989). Human rights include the right to
life and liberty, freedom from slavery and torture,
freedom of opinion and expression, the right to work
and education, freedom of movement and residence,
right to seek and enjoy asylum from persecution in
other countries, and many more. Everyone is entitled
to these rights, without discrimination.

Livelihood: The resources used, and the activities
undertaken in order for people to live. The
entitlements and assets to which people have access
usually determine livelihoods. Such assets can be
categorised as human, social, natural, physical or
financial.

Resilience: The capacity of interconnected social,
economic and ecological systems to cope with a
hazardous event, trend or disturbance, responding
or reorganising in ways that maintain their essential
function, identity and structure. Resilience is a
positive attribute when it maintains capacity for
adaptation, learning and/or transformation (IPCC
2023).

Risk: The potential for adverse consequences for
human or ecological systems, recognising the
diversity of values and objectives associated with
such systems. In the context of environmental
change, risks can arise from potential impacts
of climate change as well as human responses
to environmental change. Relevant adverse
consequences include those on lives, livelihoods,
health and well-being, economic, social and cultural
assets and investments, infrastructure, services
(including ecosystem services), ecosystems and
species (IPCC 2023).

Vulnerability: The propensity or predisposition to
be adversely affected. Vulnerability encompasses a
variety of concepts and elementsincluding sensitivity
or susceptibility to harm and lack of capacity to cope
and adapt. See also Exposure and Risk. (IPCC 2023).
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2.2 Spatio-temporal scopes of the report
2.2.1 Geographical scopes

2.2.1.1 The Mediterranean Basin and migration
routes

While the Mediterranean Sea is a well-defined
water body bounded by the Strait of Gibraltar, the
Dardanelles Strait, and the Suez Canal (Figure 2.1),
several definitions are used to describe the land
boundaries of the Mediterranean Basin. It comprises
the semi-enclosed Mediterranean Sea with
bordering countries, which belong to Africa, Asia,
and Europe, at the crossroads of three continents.
The Mediterranean region is known for its great
environmental and socio-cultural richness and is
characterised by unique ecological and physiographic

The Mediterranean region
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features, as well as its historical and cultural heritage
(Abulafia 2011).

Due to human activities, the Mediterranean Basin
has undergone continuous modifications of its
environment and socio-economic conditions over
several millennia. For instance, only 23.7% of the
Mediterranean population lived in southern countries
in 1950, while this proportion was 46.3% in 2020
(MedECC 2020a).

In political terms, the United Nations Environment
Programme Mediterranean Action Plan (UNEP/
MAP) covers 21 countries, which are Contracting
Parties (CPs) to the Barcelona Convention. This
excludes Jordan and Portugal, which do not border
the Mediterranean, as well as Gibraltar (United
Kingdom) and Palestine, which hold observer

Elevation
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Figure 2.1 | Topography, bathymetry, major urban areas, container ports, and regional boundaries of the
Mediterranean region. Map showing topography and bathymetry (colour bar in metres), main urban areas
(population in thousands for 2020, from www.naturalearthdata.com), container ports (millions of TEU [twenty-
foot container equivalent units] for 2017, from International Association of Ports and Harbours), and the
borders of the Mediterranean region used in WGl AR6 Chapter 10 (Doblas-Reyes et al. 2021). Source: Figure
CCP4.1in Ali et al. (2022).
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status. The population of the Mediterranean region,
as defined here, totals approximately 480 million
inhabitants (EEA 2019). However, taking a larger
geographical area into account and considering
the above-mentioned countries [i.e. Jordan,
Palestine, Gibraltar/UK, and Portugall, the population
of the Mediterranean Basin is estimated at about
540 million people (UN DESA 2019).

Approximately one third of the Mediterranean
population is concentrated in its coastal zones, and
about 250 million people are in coastal hydrological
basins. Moreover, a large proportion of the industrial
infrastructure and urban settlements are located
near the sea. This includes extensive harbour,
shipbuilding and dockyard facilities, since the
Mediterranean Sea represents one of the busiest
shipping routes globally. Since the Mediterranean
region is also the world's leading tourist destination,
a significant number of international tourists have
visited Mediterranean countries in recent years.
In the future, the Mediterranean population could
increase to 657 million by 2050 and 694 million by
2100, with 55.5% and 64.6% of the population living
in southern countries in 2050 and 2100, respectively
(UN DESA 2019).

Following the earlier physical assessment by MedECC
(MedECC 2020a), the geographical scope of this
report comprises a regular latitude-longitude box
(29°N to 47.5°N and 10°W to 39°E). This box includes
regions with non-Mediterranean climates, including
the Alps, the Eastern Balkans, and part of the Sahara.
This definition of the Mediterranean region is slightly
larger than the MED zone adopted in IPCC-AR5 (IPCC
2013) and quite similar to the MED zone adopted in
the cross-chapter on the Mediterranean in IPCC-AR6
(Ali et al. 2022) (Figure 2.1].

Migration through the Mediterranean involves
individuals from various countries in Africa, the
Middle East, and parts of Asia (Pace and Monnet
2016). Data on refugees travelling through the
Mediterranean are collected by the European Union
Agency for Asylum (EUAAJ¥, and data on migration
flows are collected by the International Organization

3 https://euaa.europa.eu/asylum-knowledge/data-analysis-and-research

40 https://gmdac.iom.int/data-and-resources

41" https://www.consilium.europa.eu/en/policies/eu-migration-policy/#routes

for Migration (IOM)“. Corresponding migration
fluxes are usually described and classified as
‘migration routes’.

The Western African and Western Mediterranean
route corresponds to migrations via the
Mediterranean Sea to mainland Spain and by land to
the Spanish enclaves of Melilla and Ceuta in North
Africa (European Council: Council of the European
Union 2023). Migrants mostly depart from Morocco,
Mauritania, Senegal and Gambia, and then sail
along the West African coast to reach the Canary
Islands. Migrants and asylum seekers also use the
Central Mediterranean route to enter the EU. They
embark on journeys from North Africa, and Turkiye,
crossing the Mediterranean Sea to reach ltaly and
Malta. Countries of origin using this migration route
include mainly Bangladesh, Coéte d’lvoire, Egypt,
Guinea, and Pakistan. The Eastern Mediterranean
and the Balkans route mostly refers to migrations
through Bulgaria, Cyprus, and Greece. Large
numbers of refugees seeking shelter originate
mostly from Afghanistan, Iraqg, Pakistan, Palestine,
Somalia, Syria, and Turkiye.

Specific countries of origin of migrants vary over
time due to political, economic, and social factors. As
an example, migration by sea in the Mediterranean
region was characterised by a massive increase in
the number of refugees seeking shelter from the
Syrian civil war in 2015, but these fluxes were 98%
lower in 2020 due to EU measures to tackle migrant
smugglers.”

Most individuals follow the previously described
migration routes to seek refuge, economic
opportunities, or better living conditions. Major
corresponding destination countries in the
Mediterranean region thus include many European
countries including, but not limited to: Italy (Sicily,
southern mainland coast), Spain (Andalusia, the
Canary Islands), Greece and the Cyclades, Malta,
Cyprus, and France (e.g. Crawley et al. 2016; IOM
2018, 2019, 2021).

Many states in North Africa also play important and
varying roles in Mediterranean migration dynamics,


https://euaa.europa.eu/asylum-knowledge/data-analysis-and-research
https://gmdac.iom.int/data-and-resources
https://www.consilium.europa.eu/en/policies/eu-migration-policy/#routes

Geographical and temporal scope and current setting

including serving as departure points, transit
countries, and in some cases, destinations for
migrants (ICMPD 2017; IOM 2021). These countries
include Libya (despite its own internal conflicts
and challenges], Tunisia, and Algeria (although the
Algerian government has implemented measures
to curb irregular migration). However, due to the
nature of migration patterns and geopolitical
factors, European countries remain the primary
destinations for many migrants crossing the
Mediterranean (Crawley et al. 2016; Hanson and
Mclntosh 2016).

2.2.2 Temporal scale and temporal scope of
this report

In this section, we refer mainly to scales and scopes
associated with past and present climate conditions,
and to future projections of climate variables.

In climate sciences, different periods and time
frames are used to assess climate modifications
throughout Earth’s history, mostly depending on
data availability (IPCC 2007, 2013, 2021). For
instance, instrumental observations of tem-
perature can be found from the second half of
the 18th century, but only in some European

countries. Precipitation monitoring is also lar-
gely heterogeneous in both temporal and spa-
tial scales within the Mediterranean region.
This is the result of insufficient data stemming
from old networks in early recordings in some
countries, or from incoherent observations over a
short period (Morbidelli et al. 2020). Palaeoclimate
proxy information provides the basis for recons-
tructing climates before the instrumental period.
Past climate information for the Mediterranean is
preserved in natural archives, such as marine and
lacustrine sediments, corals, tree rings, loesses,
and cave deposits (speleothems), as well as various
sources of documentary evidence (Zittis et al. 2022).

Projected future changes are typically described
relative to a recent period, which serves as a
baseline reference. This is typically a recent 20
to 30-year long period that covers the end of the
20th and/or the beginning of the 21st century.
Current and upcoming decades are very important
transitional periods for prioritising and taking action
to mitigate and/or adapt to environmental changes.
In this Expert Analysis, the proposed future climate
projections follow the IPCC-ARé scenario approach
and consider various possible climate policy and
socio-economic pathways.




2.3 Socio-economic and demographic
trends: past, present, and future

The Mediterranean region comprises complex socio-
political settings. For millennia, the Mediterranean
has been a unique geographical space, but it has
been a politically, economically, and culturally
divided region (except for the time of the Roman
Empire). The modes of government in countries and
regions have been continuously changing, whereas
the geographical scope of the Mediterranean has
remained unchanged over the past 5000 years of
human history (Brauch 2010). These long-standing
divisions are reflected in contemporary socio-
economic and political conditions across the region
[Figure 2.2).

The variety of cultures, policies and governance
approaches, and the diversity of social systems have
also led to very different levels of socio-economic
development between northern and southern
Mediterranean countries (IPCC 2014; Rigaud et al.
2018; MedECC 2020a; Ali et al. 2022; IDMC 2023). Per
capita income levels are three to five times higher
in southern European countries (France, Italy, and
Spain, in particular), compared to countries on the
southern and eastern shores of the Mediterranean
Sea. While significant progress has been made in the
southern and eastern countries over the last twenty
years, instability and significant inequalities persist.
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This socio-economic gradient between northern
and southern Mediterranean countries lies at the
heart of the region’s vulnerability to environmental
and climate change issues, since it exacerbates
imbalances and leads to greater impacts of
environmental changes on less-developed countries
(which have limited capacity to deal with these
impacts and to devise possible adaptation measures).

In the future, Mediterranean regions are expected
to experience decreasing population growth along
with other regions in the world, except for Europe
[Figure 2.3). In Southern Europe, after a slight
reduction during the century, population growth
is set to increase from 2070. Improved healthcare
and declining fertility rates may lead to an ageing
population, which could pose challenges in terms of
healthcare, pension systems, and labour productivity
(UN DESA 2022).

The Mediterranean has been a major route for
migration, and this trend is likely to continue in the
coming years. Factors such as economic disparities,
political instability, authoritarian regimes, conflict
and climate change will contribute to increased
migration flows (including educated and skilled
people, with the consequent brain drain), affecting
both destination countries and migrants themselves.
Managing migration and addressing the root causes
of displacement will remain key challenges.
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Figure 2.2 | Spatial patterns and temporal evolution of economic and political indicators in the Mediter-
ranean since 2002. Spatial distribution within Mediterranean regions and temporal trends of gross domes-
tic product per capita (GDP PC), expressed in constant international dollars adjusted for purchasing power
parities (PPPs]) (left panel], and the Political Stability and Absence of Violence/Terrorism Index (right panel).
Maps show spatial patterns, while time-series plots illustrate country-level trends; each curve in the lower
panels represents one Mediterranean country. Source: World Bank data (https://data.worldbank.org/).
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Future trends mayinvolve a shift towards knowledge-
based industries, technology, renewable energy, and
the digital economy (Randone et al. 2017). Efforts to
attract foreign investment and develop innovative

of megacities and coastal urban centres. This trend
may lead to increased pressure on infrastructure,
public services, and resources. Innovative urban
planning, sustainable development and investment

in smart cities will be crucial to address the
challenges associated with rapid urbanisation.

sectors could drive economic diversification and
create new employment opportunities. Urbanisation
is also expected to rise continuously, with the growth
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Figure 2.3 | Future demographic and socio-educational projections for the Mediterranean region from
2022 to 2100. Future projections for the Mediterranean include median age (top left), life expectancy (top
right), net migration (in thousands, middle left), population growth (middle right], average years of schooling
(bottom left) and educational gender gap (difference between the proportion of females and the proportion of
males by level of educational attainment for the population over 15 years of age, bottom right). Data obtained
through the Wittgenstein Centre Human Capital Data Explorer (https://dataexplorer.wittgensteincentre.org/wc-
de-v2/; European Commission: Joint Research Centre (2018])).
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2.4 Major trends of climate changes in the
Mediterranean: past, present, and future

The broader Mediterranean region includes a variety
of climate zones ranging from temperate [e.g.
northern Mediterranean coast] to semi-arid and arid
(e.g. North Africa and the Middle East] or even colder
regimes in the higher mountain zones, such as the
mountainous areas of the Alps (Beck et al. 2018).
Overall, the region is characterised by temperate, wet

Changes in climate impacts drivers
and present socio-ecological vulnerabilities
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winters and warm to hot, dry summers (Seager et al.
2019).

Following global trends, the region has warmed
substantially during the last century, with higher and
accelerating mean temperature trends over the last
four decades, particularly in the eastern parts of the
Basin (Cramer et al. 2018; MedECC 2020a; Zittis et al.
2022). This regional warming has already reached the
1.5°C level since the pre-industrial era (Cramer et al.

Figure 2.4 | Projected changes in temperature and precipitation across the Mediterranean region by the
end of the 21st century. Spatial distribution of projected changes in extreme temperature and total precipi-
tation by the end of the 21st century with respect to the 1995-2014 period for +1.5°C (left column) and +3°C
(right column] global warming: mean summer (June to August) temperature (°C, a, b), number of days with
maximum temperature above 40°C (days, c, d}, total precipitation during the cold season (October to March]
(%, e, f). Source: Figure CCP4.2 in Ali et al. (2022).
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2018). In addition to mean temperatures, an increase
in the frequency and intensity of heat extremes has
also been observed (Donat et al. 2014; Perkins-
Kirkpatrick and Lewis 2020; Erlat et al. 2021). There
is high confidence in attributing these trends to
human causes (IPCC 2021). The temperature of the
Mediterranean waters has also increased (Darmaraki
et al. 2019; Castellanos et al. 2021), posing additional
challenges to marine ecosystems and facilitating the
intrusion of alien species (MedECC 2020a).

Rainfall trends are less robust, and interannual
climate variability is still among the dominant drivers
of precipitation anomalies in the Mediterranean
(Tanarhte et al. 2012; Caloiero al. 2018a; Zittis
2018; MedECC 2020a). The magnitude, signs, and
significance of trends can vary according to location,
season, and period of focus (Bartolini et al. 2018;
Serrano-Notivoli et al. 2018; Zittis 2018; Scorzini
and Leopardi 2019). Nevertheless, particularly in the
eastern parts of the Mediterranean, there is evidence
of a transition to drier conditions (Cook et al. 2016:
Deitch et al. 2017; Caloiero et al. 2018b; Mathbout et
al. 2018).

Extreme weather events can affect the well-being
of Mediterranean societies by causing casualties,
property loss and substantial impacts on agriculture,
food and water resources. However, extreme weather
can also impact other socio-economic activities
such as labour productivity, transportation, energy
production, and tourism (Waha et al. 2017; Lange
2019; Garcia-Leon et al. 2021; Hochman et al. 2022).
Such disruptive weather events relevant to the region
include heat waves, droughts, extreme precipitation,
and windstorms.

The region is considered a climate change hotspot
because it is warming faster than global rates,
particularly over the last four decades. This regional
acceleration is driven by soil moisture depletion and
declining aerosol trends (Urdiales-Flores et al. 2023).
Inaddition, temperatureand precipitationare changing
and expected to change further in opposite directions
(increasing and declining trends, respectively), a
combination that amplifies the impacts on societies
and ecosystems. In addition, significant changes in
the variability of precipitation and temperature are
also expected in the future (Giorgi 2006; Zittis et
al. 2019). Extreme events, particularly heat waves
and droughts, are expected to intensify in a warmer
world (Almazroui et al. 2021; Coppola et al. 2021;
Hochman et al. 2022). Since parts of the region are
already hot during summers, future heat extremes
of increased severity, frequency and duration will be
one of the major challenges for the Mediterranean.

This is a robust outcome for all scenarios, modelling
approaches and heat wave definitions (Lelieveld et al.
2016; Zittis et al. 2016; Bador et al. 2017; Varela et al.
2020; Zittis et al. 2021b). Regions that are likely to be
affected by extreme heat events also include countries
in Sub-Saharan Africa, western Asia or other origin
countries of migration. (Figure 2.4).

Due to the combined warming and drying effect, the
region is considered to be a global hotspot for future
droughts, even under intermediate forcing scenarios
(Spinoni et al. 2020, 2021). More frequent and
severe events will further challenge several sectors
including food production, energy and water resource
management, and human health. These impacts may
also accumulate in time and space across sectors,
amplifying the adverse climate-related risks for
populations (Byers et al. 2018; Brouillet and Sultan
2023). In the Mediterranean, the combination of
increasing extreme temperatures and sufficiently
high humidity will result in and amplify heat stress
on people (Diffenbaugh et al. 2007; Brouillet and
Joussaume 2019).

As already mentioned, projections of extreme
precipitation are less robust, in contrast to projected
temperature developments, and the inter-model
agreement of future trends is lower than, for example,
extreme heat or droughts. This is partially due to the
short duration and local nature that characterises
such events. However, individual rainfall events
that could occur at any time and location in the
Mediterranean can be of unprecedented magnitude
(Donat et al. 2019; Zittis et al. 2021a). Particularly
for the predominantly arid territories of northern
Africa, such torrential events can account for more
than half of annual precipitation totals, posing
additional challenges to water management,
agriculture, and urban environments.

The physicochemical properties of the waters of the
Mediterranean Sea are also being impacted. There
is increasing evidence that Mediterranean water
masses are becoming warmer, with observed trends
ranging from +0.29 to +0.44°C per decade (Cherif et
al. 2020). The mean sea level in the Mediterranean
is currently rising at a rate of 2.8 + 0.1 mm yr,
which is consistent with a global sea level rise of
3.1 £ 0.4 mm yr'. Ocean acidification is an additional
serious consequence of climate change with
complex organism-to-ecosystem effects (Hassoun
et al. 2015, 2022) and negative impacts related to
ecosystem services such as food provision or carbon
sequestration. These trends will likely continue in the
future, exacerbating impacts on ecosystems, critical
infrastructure and coastal aquifers (Cherif et al. 2020).




2.5 Past and current patterns and trends in
migration and conflict

2.5.1 Diachronic responses to environmental
change

Archaeology, history and paleoenvironmental
sciences can provide a deep-time, cross-cultural
understanding of human-environment relations
as they shed light on short- and long-term human
responses to environmental change (Schug 2020;
Baby-Collin et al. 2021). The impact of climate on the
rise and decline of civilisations, human migration,
and violent conflict throughout history has been the
object of debate between climate (neo)determinists
and sceptics (Brauch and Scheffran 2012). In light
of contemporary concerns about global warming,
reflections on past environmental hazards and
disasters and associated human responses have
gained momentum, and the catastrophic approach
has become increasingly popular (Budja 2015).

Regarding the Mediterranean, ample evidence
supports complex patterns of environmental
variation and change at different temporal and
regional scales from prehistoric times (Lionello
2012). Numerous recent case studies, employing
diverse paleoenvironmental and paleoclimatological
proxies, have shown that past human societies in the
Mediterranean have adapted to climatic variation
and change in different ways. This emphasises their
dynamic character and inventiveness, as well as
the effectiveness of alternative adaptive strategies.
In the central Sahara, human groups adapted to a
climate transition from moist and stable conditions
to an unstable and arid climate during the 4th
millennium BCE. To do so, they increasingly relied
on transhumance®?, an adaptive strategy of limited
effectiveness when the climate turned hyper-
arid in the lowlands. In contrast, an emphasis on
sedentism® in oasis areas and sheep and goat
husbandry in upland areas proved durable under
these circumstances (Clarke et al. 2016).

The impact of the 4th millennium aridification
has been the subject of another study. Roberts
et al. (2011) examined increasing aridification
during the 4th, 3rd, and 2nd millenia BCE, and
its potential association with major transitions in
the eastern Mediterranean archaeological record:

Chalcolithic/Early Bronze Age, Early Bronze Age/
Middle Bronze Age, and Late Bronze Age/Iron Age.
The last two of these transitions were characterised
by population decline and political collapse.
However, the Chalcolithic/Early Bronze Age transition
witnessed the emergence of Dynastic Egypt, the
earliest Mesopotamian city states, and other
major cultural transformations, without a collapse
of pre-existing social structures. Even for the
other two transitions, climate change appears to
have merely acted as an external factor, which
accentuated internal societal tensions, especially
in centralised states. Indeed, highly specialised
societies in certain territories (e.g. northeastern
Syria during the Akkadian Empire] faced major
socio-economic crises, eventually resulting in
societal collapse. In contrast, other territories (e.g.
most of the Middle Euphrates valley) continued
to flourish at the end of the 3rd millennium BCE,
likely because their social structure was less rigid,
enabling them to adapt to changing circumstances,
but also because they resided close to permanent
water resources. The study by Roberts et al. (2011)
therefore illustrates the diverse impact that climatic
phenomena had even in the same regions during
different periods, but also within the same period
across neighbouring sites.

In a more recent context, Preiser-Kapeller (2016)
demonstrated that deterministic models of climatic
impact on political and economic developments
cannot fully capture the complex interplay
between environmental parameters and social
structures in mediaeval Mediterranean history.
The author found that a ‘Collapse’ across the
Eastern Mediterranean and Near East in the
11th century cannot be supported by written,
archaeological and natural scientific evidence.
Instead, this period was characterised by high
regional variation. Even when an economic/
demographic decline and/or political change is
visible (e.g. in parts of Iran or Fatimid Egypt),
climate-induced stress may have played a role,
but these developments were still driven mostly
by context-specific environmental, socio-economic
and political dynamics. Moreover, Byzantium and
Fatimid Egypt are examples of relative resilience’,
as both witnessed severe internal conflict and loss
of territories in the 11th century, but core political
and religious power structures survived.

“2 Transhumance is the action or practice of moving livestock from one grazing ground to another in a seasonal cycle, typically to lowlands in winter and

highlands in summer.

% Sedentism is the practice of living in one place for a long time.
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The above examples represent only a minuscule
part of human-environment research conducted
by historians, archaeologists, and other specialists
in the Mediterranean. However, they demonstrate
the need to avoid oversimplified and deterministic
interpretations of human behaviour, which assume
that deteriorating environmental conditions have
to lead to migration and conflict. Human societies
in diverse environments have shown resilience
to long- and short-term episodes of climate
change. When collapse occurred, it was the result
of multiple stress factors and their interplay —
environmental, but also political, economic and
sociocultural (Knapp and Manning 2016).

2.5.2 Trends in migration and security and
humanitarian challenges

The Mediterranean region continues to witness mixed
migration flows involving refugees, asylum seekers,
economic migrants, and irregular migrants. As
mentioned earlier, countries in North Africa, such
as Algeria, Libya, and Tunisia serve as departure
points for many migrants attempting to reach Europe
through the Mediterranean Sea (IOM 2018).

The so-called ‘Central Mediterranean route’ that
spansfrom North Africato Italyand Maltais considered
one of the most challenging migration routes in the
world (Malakooti and Fall 2020). Migrants commonly
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Figure 2.5 | Share of international migration stock in Mediterranean countries as a percentage of the total
population per country. Source: UN DESA, Population Division (2020).
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undertake perilous journeys on overcrowded and
unseaworthy boats, leading to numerous deaths.
Nevertheless, migration routes can change based on
various factors, including weather conditions, political
developments, border controls, and the activities of
smuggling networks (UNODC 2018). For instance,
a decrease in the number of migrants taking the
Eastern Mediterranean route (from Tirkiye to Greece)
has been observed due to the EU-Tirkiye agreement
and increased border security measures.

Due to the above factors, the influx of migrants
results in significant security and humanitarian
challenges within (and around] Mediterranean
countries (Del Guercio 2019). Countries like Cyprus,
Greece, Italy, Malta, and Spain have faced the strain
of accommodating and processing large numbers
of migrants (Figures 2.5 and 2.6), often resulting
in strained resources and overcrowded reception
centres.
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2.6 Future projected trends in conflicts and
migration

In the context of global warming, resulting impacts and
consequent additive pressure will play a crucial role
in driving future migration patterns. Rising sea levels,
extreme weather events, and resource scarcity may lead
to increased displacement, particularly in vulnerable
regions like North Africa and the Middle East (Waha et
al. 2017; Daoudy et al. 2022). Higher numbers of people
attempting to cross the Mediterranean in search of
safety and better livelihoods are thus expected in the
coming years.

Ongoing conflicts and political instability in the Middle
Eastand North Africa are also likely to continue to affect
migration patterns in the Mediterranean (McKee et al.
2017). The resolution of conflicts, such as the Syrian
civil war and the Libyan crisis, will have a significant
impact on the number of people seeking refuge or
economic opportunities in Europe.

Social and economic factors attract migrants to
European countries, and include employment
opportunities, better shelter, and higher standards of
living (Bouoiyour et al. 2019; Zanabazar et al. 2021).
Host countries also need cheap and young labour
forces to work for ageing societies and fill the gaps
in the workforce. Some synthesis reports state that
immigration could be seen as one of the strategic
instruments to enable the European Union to cope with

ageing and demographic imbalances (Apap 2002; Bijak
et al. 2008).

European countries are also expected to continue
implementing policies to manage migration and protect
their borders. This may involve stricter border controls
and enhanced surveillance, as well as cooperation
with countries of origin and transit to prevent irregular
migration. Such policies may influence the routes taken
by migrants and the methods employed by smuggling
networks (UNODC 2018).

The humanitarian response to migration in the
Mediterranean is likely to evolve, with a possible
focus on ‘burden- and responsibility-sharing’ among
countries (UN 2018; Del Guercio 2019). This concept
refers to a more equitable sharing of the responsibility
and burden of hosting and supporting the world’s
refugees among states (e.g. Suhrke, 1998; Dowd and
McAdam, 2017; Luecke and Schneiderheinze, 2017; UN
2018). It also takes into account existing contributions
and differing capacities and resources among host
countries. Nevertheless, this burden-sharing approach
has not yet been made operational, with only six
associated pledges from three states since 2019.4

Discussions on fair distribution of responsibility,
resettlement programmes, and improved reception
conditions may shape future policies to address the
needs of migrants and alleviate the strain on frontline
countries.

“¢ Dashboard of the Global Refugee Forum consulted on 12 March 2024: https://globalcompactrefugees.org/pledges-contributions
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