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1 INTRODUCTION

1.1  Scope and structure of the report

The present report, submitted as an Information Document to the MAP Focal Points Meeting in Athens

(13-16 October 2015 LV D EDFNJURXQG GRFXPHQReghraFRRPEGOChahdge) WKH (
Adaptation Famework for the Mediterranean Marine and Coastal Areas, W ZDV SUHSDUHG L
context of the GEF-funded 3ntegration of climate variability and change into national strategies for

the implementation of the ICZM Protocol in the Mediterranean& O L P 9IDZM) project which

supported the finalization of the draft Framework.
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human health and increasing inequality. Developing countries are particularly vulnerable because they
are predominately poor, less resilient and lacking the capacity to manage disasters effectively.

The IPCC
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- Actions to ensure that effective institutions, strategies, and choices for risk management will be
identified, implemented, and sustained as an integrated part of achieving sustainable
development.

The international community is increasingly rising up to the interdependent challenges of sustainable
development, tackling climate change and risk management. 2015 is a critical year and a unique
opportunity as it marks the conclusion of three international processes which will set the agenda through
which the above issues are approached and addressed effectively and coherently in the years to come:

- In March 2015, at the Third World Conference on Disaster Risk Reduction in Sendai, Japan,
UN Member States adopted the Sendai Framework for Disaster Risk Reduction (2015-30)
which includes seven global targets and sets out four priority areas for further action. The new
framework will guide countries in their efforts to achieve a substantial reduction of disaster
losses in the future.

- By September 2015, governments will agree on a set of Sustainable Development Goals (SDGS)
building on the outcome of the 2012 Rio+20 Conference and the Millennium Development
Goals (MDGsS). For the first time, these new goals will be designed for universal application.

- In December 2015, a comprehensive global agreement on climate change action is expected to
be reached at the 21st Conference of the Parties to the United Nations Framework Convention
on Climate Change (UNFCCC).

The following Table presents the three SDGs that are more relevant to adaptation to climate change in

the Mediterranean (ie the ones on climate change itself, on the protection of seas and marine resources,

and on the protection of terrestrial ecosystems), including the relevant targets, as they were agreed on 1

$XIXVW LQ WKH ILQDOL]HG WH[W IRU DGRSWLRQ 37UDQVIRL
6XVWDLQDEOH '"HYHORSPHQW’
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Sustainable
Development Goal

Target Target referring to specific means of implementation “

13.a Implement the commitment undertaken by developed-

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

13.2 Integrate climate change measures into national policies, strategies and
planning

13.3 Improve education, awareness-raising and human and institutional capacity on
climate change mitigation, adaptation, impact reduction and early warning

Goal 13. Take urgent
action to combat
climate change and
its impacts
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Goal 15. Protect,
restore and promote
sustainable use of
terrestrial

ecosystems,
sustainably manage
forests, combat

desertification, and
halt and reverse land
degradation and halt
biodiversity loss

14.7 By 2030, increase the economic benefits to Small Island developing States and
least developed countries from the sustainable use of marine resources, including
through sustainable management of fisheries, aquaculture and tourism

15.1 By 2020, ensure the conservation, restoration and sustainable use of terrestrial
and inland freshwater ecosystems and their services, in particular forests, wetlands,
mountains and drylands, in line with obligations under international agreements
15.2 By 2020, promote the implementation of sustainable management of all types
of forests, halt deforestation, restore degraded forests and substantially increase
afforestation and reforestation globally

15.3 By 2020, combat desertification, restore degraded land and soil, including land
affected by desertification, drought and floods, and strive to achieve a land
degradation-neutral world

15.4 By 2030, ensure the conservation of mountain ecosystems, including their
biodiversity, in order to enhance their capacity to provide benefits that are essential
for sustainable development

15.5 Take urgent and significant action to reduce the degradation of natural habitats,
halt the loss of biodiversity and, by 2020, protect and prevent the extinction of
threatened species

15.6 Ensure fair and equitable sharing of the benefits arising from the utilization of
genetic resources and promote appropriate access to such resources

15.7 Take urgent action to end poaching and trafficking of protected species of flora
and fauna and address both \demand and supply of illegal wildlife products
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maxima will increase not only because of an overall rise in mean temperature, but in some areas also
because of increases in temperature variability and daily temperature range.

Precipitation is projected to decrease in all parts and all seasons (the most significant percent change
occurs in summer) except for the northernmost parts in winter. The reduced summer rainfall is quite a
homogeneous feature of the entire basin. During winter, however, the precipitation response appears to
be different in the northern part of the Mediterranean area and over the Alps, where some increase of
rainfall is found, whereas the rest of the domain characterized by a pronounced tendency to reduced
precipitation.

In all of these simulations, the changes in mean seasonal precipitation during northern winter are
characterized by a relative small decrease in the whole Mediterranean basin (in the range of -5%), with
almost no change in the northern part of the basin and a more visible reduction (in the range of -5%-
10%) in the southern part. During summer, all of the climate change projections show marked increase
in the near-surface temperature and decrease in precipitation over the entire region.

Further, their results indicate high inter-model agreement on a significant decrease of soil moisture in
all seasons, with the most significant decrease occurring in summer.

The CIRCE projections for the 21st century, therefore, suggest that remarkable changes in the climate
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It is important to note that the steric contribution is only one of the components that might influence the
sea level change in the Mediterranean Sea. There are other components that might determine the sea
level trends in the basin, such as the melting of the continental ice sheets (Greenland and Antarctica)
that, especially on the long term (centennial time scales), might become dominant.

It should also be noted that in the case of SLR in the Mediterranean, scientific uncertainty is particularly
high, as making multi-decadal regional projections for relatively small isolated and semi-isolated basins
such as the Mediterranean is more complex than for the global ocean (EEA, 2014). Nevertheless, the
effect of SLR is considerable in most low-lying coasts of the Mediterranean basin where communities
and infrastructure are typically located. In addition to the seawater expansion due to steric effect, coastal
subsidence and global ocean level increase induced by continental glaciers melting (in Greenland and
West Antartica) have to be considered as SLR components for the Mediterranean.

The following graphs are extracted from Annex | (Atlas of Global and Regional Climate Projections) of
the Report of WGII in the IPCC AR5, which presents a series of figures showing for the
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Figure 2: Time series for land and sea average temperature in the Mediterranean, under IPCC's

Representative Concentration Pathway (RCP) scenarios. Source: IPCC, 2013: Annex I: Atlas of
Global and Regional Climate Projections
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The following table includes information on observed and projected regional changes in temperature
and precipitation extremes, including dryness for the Mediterranean, extracted from Tables 3-2 and 3-3
of the SREX report. Projections are for the end of the 21st century versus the end of the 20th century
and for the A2/A1B emissions scenarios.

Trends in Trends in
maximum
temperatures
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3 OVERVIEW OF RISKS AND VULNERABILITIES

While determining tendencies and changes in the climatic system is quite delicate due to the multitude
of factors that must be taken into account, the complexity of trying to identify the possible impacts of
climate change is even greater, especially when considering uncertainties on regional and sub-regional
trends. Indeed, these impacts are the result of confrontation between the major trends of climatic
parameters and the specific conditions of the affected area, in other words the natural and manmade
characteristics of the Mediterranean zone.

$V WKH ,3&& $5Inc&AsiMg/ madhitutles of warming increase the likelihood of severe,
SHUYDVLYH DQG LUUHYHUVLEOH LPSDFWV >«@ *OREDO FOLPDW
mean temperature increase of 4°C or more above preindustrial levels in all reasons fo
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The changes of climate patterns will result in various physical impacts on water resources, since water
is involved in all components of the climate system, and affects different aspects of human well-being
from agricultural productivity and irrigation supply to flood and drought control, municipal and
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3.1.3 Coastal systems and low-lying areas

Coastal zones, arguably the most appealing assets of the Mediterranean, are already exposed to
significant pressures from land-based and marine pollution, urban development, fishing, aquaculture,
tourism, damming, extraction of materials, and marine biological invasions. Climate change, and
especially the major driver of sea level rise, is expected to significantly increase these pressures. In
particular, many coastal systems will experience increased inundations and storm flooding, accelerated
coastal erosion, seawater contamination of fresh groundwater, displacement of coastal lowlands and
wetlands, encroachment of tidal waters into estuaries and river systems, possible loss of nesting beaches.
More frequent and severe weather and climatic events will further enhance these phenomena, while in
the longer term, changes in wind and wave patterns could interfere with sediment transport leading to
greater erosion or accretion.

Coastal erosion will lead over time to the inland migration of the beaches of the Mediterranean with soft
sedimentary coasts being more vulnerable than harder, rocky coastlines. River deltas, due to their
particular topography, are particularly vulnerable to the impacts of erosion and inundation. Damming
of rivers upstream no longer allows the normal circulation of sediment, which cannot reach the delta to
consolidate it.

At the local scale, possible impacts from sea level rise are also determined by other non-climatic factors
such as the subsidence of coastal land, subsurface resource extraction, and tectonic movements.

The JRC PESETA Il Project 3&OLPDWH ,PSDFWV LQ (XURSH °Clcehavic RO WHYV WK
average annual costs from sea floods damage in Southern Europe will increase from 163 to 903 million
in the 2080s.

3.1.4  Ocean systems

The Mediterranean Sea is among the richest in biodiversity of global importance, rich with endemism
and autochthonous species. At the same time, it has unique marine features that make this region
particularly vulnerable to climate change. The overall extent of water exchange is restricted due to the
narrow connections with the Atlantic Ocean, the Red Sea and the Black Sea. In addition, due to the
relatively small size of the basin, seawater in the Mediterranean can more easily heat up and evaporate,
combined with hot, dry summers and low inflow from rivers.

Increases in sea temperatures will alter distribution of species and foster the spread of warm water
species into the Mediterranean, thus promoting the displacement of ecotypes and shifts in ecosystem
functioning and ultimately lead to loss of species. The IPCC AR5 identified the Mediterranean Sea as
one of the semi-enclosed seas with projected high rates of local extinction because land boundaries will
make it difficult for species to move laterally to escape waters that may be too warm. Additionally,
periods of extreme seawater temperature during heatwaves will contribute to mortality events that
affect many invertebrate species as well as Posidonia meadows.

Another emerging climate-related threat to Mediterranean marine ecosystems, is ocean acidification, the
phenomenon of shifting the chemical balance of seawater to a more acidic state (lower pH) due to
increased CO2 concentrations in the sea as a result of increased CO2 concentrations in the atmosphere.
Acidification is currently occurring at a geologically unprecedented rate, subjecting marine organisms
to additional environmental stresses. According to
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Mediterranean seawater has increased by 10% since 1995 and if current CO2 emission rates continue,
it will increase another 30% by 2050 and 150% by 2100. Several planktonic organisms are affected by
acidification with possible negative impacts on fish populations. Moreover, acidification also threatens
iconic and invaluable Mediterranean ecosystem-building species (such as sea grass meadows,
Coralligene reefs and Vermetid snail reefs) which create rich key habitats and homes to thousands of
species, and also protect shores from erosion as well as offer a source of food and natural products to
society.

More specifically, the following Mediterranean ecosystem types will be affected by climate change:
[source: MedPAN 2012]

Coralligenous formationsSea warming and exposure to high temperatures may affect coralligenous
formations both directly, by causing harmful metabolic changes and physiological stress, and indirectly
by reducing their resistance to pathogens. Heatwave events involving a 3 # °C increase in seawater
temperature can induce mass-mortality events in some gorgonian or sponge communities. Coralligenous
species with calcareous skeletons can be affected by increased seawater acidification, which both
reduces skeletal growth and tends to dissolve their skeletons. As most of these species are characterized
by high longevity and slow growth, a dramatic increase in mortality could have severe consequences in
terms of population viability, and consequently could affect the structure and function of coralligenous
formations as habitat-forming assemblages in the marine ecosystem.

Coastal fish populationsClimate change is expected to force fish species distributions toward the
northern areas of the Mediterranean, especially for coastal fishes. Species typical of the southern parts
of the Mediterranean, are now spreading northward into the coldest parts of the Mediterranean as a result
of rapid warming. Other thermophilic fishes have increased in abundance with the rise in water
temperature. Conversely, cold-water species are contracting their distribution ranges as a consequence
of warming and, in the worst-case scenario they could eventually face extinction. The warming of the
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3.15
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3.2  Human Settlements, Industry, and Infrastructure

3.2.1 Urban areas

More than a third of the population of Mediterranean countries live in coastal zones. This is more evident
in Northern African and Middle Eastern countries where coastal cities have traditionally been
particularly important due to the aridity of inland regions.

As coastal populations and assets in coastal areas continue to grow, exposure to climate change-related
hazards #and especially those associated with sea-level rise- is also increasing. What is especially
worrying is the rapid growth of highly vulnerable urban communities living in informal settlements,
many of which are on land at high risk from extreme weather and often lack essential infrastructure and
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increase in the influx of tourists to the coast in the months when the air and water temperature will not
be too hot, thus shifting from the hot summer months to the spring and autumn months.

However, there is considerable uncertainty about how tourists will respond to the effects of climate
change and therefore overall vulnerability of coastal tourism is hard to assess.

Transportation

Port infrastructure, but also coastal roads, railways, and airports, are expected to be at risk mainly due
to temporary and permanent flooding arising from sea-level rise, high winds and storm surges. Negative
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in mortality is high: total deaths from natural causes increased by 14%, deaths from cardiovascular
problems by 22% and respiratory problems by 32% during heatwaves events. According to recent
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The application of the CRI-MED methodology to the eleven Mediterranean countries selected for the
project ClimVar & ICZM led to a ranking of the relative risk of each coastal region in relation to
potential coastal hazards (coastal erosion, coastal flooding and saltwater intrusion).

The distribution of coastal segments to the 5 risk classes is shown in the following table and map:

% of the
total

Number of
cells

H Risk class ‘ CRI Score
Extremely High 0,55 -
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change-related issues in planning for sustainable adaptation and ICZM strategies on their national
coastal territory.






UNEP(DEPI)/MED WG.421/Inf.19
Page 27

I 1996 | 2001 | 2005 | 2007 | 2010 | 2015 |
Observing
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Egypt is also a member of the Nile Basin Initiative, a partnership among states along the Nile Rivers

established to encourage sustainable socioeconomic development through the equitable division of the

1LOH %DVLQTV ZD WHitldtiie kbd/tiRgdrté- dddress Tliitdte change within this regional
IUDPHZRUN DQG LQ ODXQFKHG WKH SURMHFW 3$GDSWLQJ WR
1LOH 5LYHU %DVLQ" ZLWK DVVLVWDQFH IURP 81(3 DQG WKH 62ZH
(SIDA).

4.2.7 France

In France, a National Adaptation Strategy was adopted in 2006. Regional impact, vulnerability and
adaptation studies were carried out to implement subnational adaptation planning policies (Regional
Climate, Air and Energy Schemes process).

A national adaptation plan (NAP) was adopted in 2011, with a five-year implementation period. A
review of actions on NAP implementation took place in June 2013. The NAP has prioritised 240
concrete measures covering the 20 thematic areas of the plan: Cross-cutting actions, Health including
"Plan Canicule", Water, Biodiversity, Natural hazards, Agriculture, Forests, Fisheries and aquaculture,
Energy and industry, Transport infrastructures, Urban planning and the built environment, Tourism,
Information, Education and training, Research, Funding and insurance, Coastlines, Mountains,
European and international actions, Governance.

4.2.8 Greece
Adaptation policy progress in Greece is still in the agenda-setting stage.

The Ministry of Reconstruction of Production, Environment and Energy, the Athens Academy and the
Bank of Greece signed a memorandum of cooperation in the implementation of a "National Strategy for
Adapting to Climate Change". The aim of their cooperation is to create a mechanism to monitor
implementation of the national strategy and incorporate adaptation policies in all areas. The National
Strategy for Adapting to Climate Change is being developed and it will be completed by the end of
2015.

In March 2009, on the initiative of the Bank of Greece, a Committee of scientists was set up in order to
produce a study of the environmental, economic and social impacts of climate change in Greece. The
Committee finalised the first phase of the project and in June 2011 published a comprehensive study of
the impacts of climate change in Greece, addressing in particular the cost of climate change for the
Greek economy, the cost of implementing adaptation measures, and the cost of moving to a low-
emissions economy in the context of EU climate change mitigation policies. In the current second phase
of the project, the Committee is working on a new study to contribute to the formulation of a national
adaptation strategy on climate change.

429 lsrael

In 2011, the Ministry of Environmental Protection set up the Israeli Climate Change Information Center,
which aims to develop the scientific knowledge base and policy documents that will feed into the
national adaptation plan. The Centre has since submitted three reports +the first, in 2012, reviewed
existing knowledge on the issue, and identified and prioritised knowledge gaps. The second, also in
2012, provided policy recommendations and an international marketing programme for ICCIC
deliverables, while the third, in 2013, reviewed adaptation to climate change in local authorities.
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4.2.15 Morocco

Morocco has developed a National Plan against Global Warming (PNRC) that was presented at the COP
15 held in Copenhagen in 2009. The Plan provides for reducing greenhouse gas emissions through the
development and diversification of clean energy sources and the implementation of adaptation measures
that rely mainly on the water strategy and Green Morocco Plan for Agriculture, also launched in 20009.

$ ZLGH UDQJH RI DGDSWDWLRQ WRROV KDYH EHHQ LQFRUSRUDW
such as in the Water Sector, Agriculture, Forestry, biodiversity and combating desertification, Housing,
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Environment on 2012. The Framework aims at enhancing thH $UDE &RXQWULHVY FDSDFI
appropriate measures for addressing climate change issues while achieving sustainable development
targets and MDGs in the Arab Region. It includes mitigation and adaptation objectives. UNEP ROWA

and UN ESCWA provided technical assistance for its elaboration.
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Technology Transfer and Climate Change Action (REGATTA) in Latin America and the Caribbean, the
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5.2.2 The International DRR Framework

On the 3rd United Nations World Conference on Disaster Risk Reduction (WCDRR) in Sendai, Japan
(14-18 March 2015), more than 5,000 government officials, ministers and leaders from over 160
countries agreed a new global framework to guide decision makers towards a more disaster-resilient
future, known as the Sendai Framework.

The agreed text places a strong emphasis on tackling the underlying drivers of risk, including: poverty,
climate change, ecosystem decline, bad urban planning, land use and risk governance. It includes seven
global targets (most of which are not quantifiable) and sets out four priority areas for further action,
presented below:
Targets

- Substantially reduce global disaster mortality

- Substantially reduce the number of affected people globally

- Reduce direct disaster economic loss in relation to global GDP

- Substantially reduce disaster damage to critical infrastructure and disruption of basic services

- Substantially increase the number of countries with national and local disaster risk reduction

strategies
- Substantially enhance international cooperation to developing countries
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These guidelines propose three types of indicators:
1.
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However, it is crucial to avoid negative trade-offs between adaptation and mitigation, or between
economic goals and environmental goals.

In some cases, for example, adaptation measures may increase greenhouse gas emissions. Such
examples include the increase in the consumption for fossil fuels for air conditioning in response to
higher temperatures or desalination and increased water pumping. Similarly, some mitigation measures
may impede adaptation, such as the construction of dams for hydropower which contribute to the
reduction of sediment input into the sea and therefore aggravate coastal erosion, or the production of
biofules which may increase competition for limited land and water resources.
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The Adaptation Fund was established under the Kyoto Protocol and has been financed primarily through

a 2% levy on proceeds from the Clean Development Mechanism (CDM), supplemented by voluntary

contributions. It supports concrete adaptation projects and programs in developing countries that are

particularly vulnerable to the adverse effects of climate change. The fund is operated by the Adaptation

Fund Board, which has dedicated $265 million to increase climate resilience in 45 countries. However,

with demand and prices for CDM credits currently at very low levels, Annex | parties and international
RUJDQL]DWLRQV KDYH EHHQ HQFRXUDJHG WR VFDOH XS IXQGLC
fundraising goals of $80 million per year in 2014 and 2015.

6.1.3 Green Climate Fund (GCF)

The Green Climate Fund, established under the COP 16 Cancun Agreements in 2010, is expected to
become the main instrument to finance adaptation measures in much of the developing world. With the
initial resource mobilization process of the Fund being completed at the end of 2014 with pledges of
10.2 million dollars, the GCF is scheduled to start programing resources in the second half of 2015. The
GCF Board has decided that 50% of its portfolio should be allocated to adaptation and, in turn, that 50%
should go to particularly vulnerable developing countries including Least Developed Countries (LDCs),



UNEP(DEPI)/MED WG.421/Inf.19
Page 46

- the Western Balkan Investment Framework and
- the Islamic Development Bank.

In addition to these major multilateral funds, many developed countries also finance adaptation in self-
selected developing countries through their respective bilateral development assistance agencies. Key
bilateral donors in the agenda include France, Finland, Germany, Italy, Netherlands, Spain, Sweden as
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the focus is on flooding which is established as a natural phenomenon exacerbated by climate change.
The project consists of three phases, the first of which *a report on how to build disaster-resilient
communities +was launched in June 2014. The second phase comprises the building of global and
country natural disaster risk maps to identify partic
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Responsible and effective property and agriculture insurance companies should fully integrate natural
disaster exposure zones in their practices.

At the regional level, the options for establishing a Mediterranean Catastrophe Risk Insurance Facility
could be explored, taking into account the experience of the relevant Facility for the Caribbean. Regional
risk management institutions and platforms could be established to foster collaborative action to
coordinate the management of weather-related risks and build risk prevention and management
capabilities.

6.4.4 Public sector role to create
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ESCWA, 2011. Assessing the



UNEP(DEPI)/MED WG.421/Inf.19
Page






UNEP(DEPI)/MED WG.421/Inf.19
Page 54

List of Abbreviations

CAF
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SREX , 3 & &%pecial Report on Managing the Risks of Extreme Events and Disasters to Advance
Climate Change Adaptation

SST Sea Surface Temperature

UfM  Union for the Mediterranean

UN ESCWA  United Nations Economic and Social Commission for Western Asia

UNCLOS United Nations Convention on the Law of the Sea

UNEP United Nations Environment Programme
UNEP ROWA UNEP Regional Office for West Asia
UNFCCC United Nations Framework Convention on Climate Change

WCRP World Climate Research Programme
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Glossary of Terms

Adapted from: IPCC, 2014. Climate Change 2014: Impacts, Adaptation, and Vulnerability.
Contribution of Working Group Il tthe Fifth Assessment Report of the Intergovernmental Panel on
Climate Change.

ICZM definition from the Protocol on Integrated Coastal Zone Management in the Mediterranean.

Adaptation: The process of adjustment to actual or expected climate and its effects. In
human systems, adaptation seeks to moderate or avoid harm or exploit
beneficial opportunities. In some natural systems, human intervention may
facilitate adjustment to expected climate and its effects.

Climate change Climate change refers to a change in the state of the climate that can be
identified (e.g., by using statistical tests) by changes in the mean and/or the
variability of its properties, and that persists for an extended period,
typically decades or longer. Climate change may be due to natural internal
processes or external forcings such as modulations of the solar cycles,
volcanic eruptions, and persistent anthropogenic changes in the
composition of the atmosphere or in land use.

Climate-resilient A continuing process for managing changes in the climate and other driving

pathway for

development
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interactions, the maritime orientation of certain activities and uses and their
impact on both the marine and land parts.
Impacts:
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