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Executive Summary

T

he “Introducing Climate Change in the Environmental Strategy of the Protection
for the Black Sea” (CLIMBIZ) project is being implemented through UNDP
and is funded by the Austrian Development Cooperation and the BSEC Project
Development Fund. The Expected Outcome of the project is that “Regional Multilateral
Organizations of the Black Sea have improved understanding of and capacities to integrate
climate change into development planning, while private sector agents in the region are better
equipped to contribute to low-carbon and climate change resilient development”.
This report contributes to one of the first of three Expected Outputs of the CLIMBIZ
project: regional climate change vulnerability and impact assessment for key sectors prepared
and capacities of relevant stakeholders strengthened to integrate climate change into regional
policy development. The Black Sea region is defined in this report as the 12 Member States
of the Black Sea Economic Cooperation (BSEC): Albania, Armenia, Azerbaijan, Bulgaria,
Georgia, Greece, Moldova, Romania, Russia, Serbia, Turkey and Ukraine.
This report aims to produce a synthesis and sound knowledge-base on the impact and
vulnerabilities associated with climate change in order to facilitate advances in the Black Sea
region in establishing an effective response through adaptation and development of the green
economy.
The analysis in the report is structure around a DPIVR framework, which is a modification
of the widely used DPSIR framework. The DPIVR stands for: Drivers (D) – major driving
forces which characterise the target area; Pressures (P) – the pressures on the system caused
by climate change; Impacts (I) – the effect of climate change on the different dimensions of
the region; Vulnerability (V) – the degree to which systems affected by climate change are
susceptible and unable to cope with climate impacts; Response (R) – management responses to
climate change vulnerabilities. Within each of the stages of the DPIVR analysis the economic,
social and natural dimensions are considered under a number of sub-divisions.
The Driver stage of the DPIVR characterises the dynamics of several of the key elements of
the system as they exist at the present. The economic Drivers show a wide range of economic
sectors in the Black Sea region; each of which has its own particularities. Similarly, the high
degree of demographic and social diversity between the countries means that social dimensions
are varied; although literacy and education are relatively high. The range of climatic zones
means that the nature dimension is also varied and there are substantial biodiversity resources
although pollution, development pressures (such as coastal tourism) and overfishing have led
to degradation.
The Pressures are related to the changes caused by climate change. Meteorological projections
to 2090 from regional models generally show a warming of average air temperature (+1 to
5oC), a decrease in precipitation (30 – 45%), increase in sea surface temperature (+1.5 to
2.6oC) and an average sea level rise of 0.37 to 0.58m. In addition, it is likely that there will
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be more severe and frequent droughts and heat-waves, an increase in winter river flows, a
decrease in summer river flows and more intense rainfall events. There is variation in the
meteorological projections at the national level between the 12 countries. National projections
are presented in the report as well as projected shorter term effects over the next few decades.
Other exogenous Pressures related to the climate change response which are likely to affect
the countries are also described.
The Impact of these identified climate change Pressures suggests that the manifestations of
climate change will be apparent in all of the economic sectors and will have a profound effect
on some of the more natural resource-based activities and affect economic viability in some
activities at some locations. The Impact on the social dimension is likely to be centred on
specific parts of the society, especially the rural poor and economic migrants, and not equally
dispersed across society. The natural systems are already stressed or partly degraded, and thus
climate change impacts are an additional burden, or further exasperate already stressed systems.
It is likely that climate change will significantly affect many ecosystems however downscaling
of the Impacts to particular ecosystems at particular locations is challenging.
Vulnerability was assessed using the IPCC (Intergovernmental Panel on Climate Change)
criteria (magnitude, timing, persistence and reversibility, likelihood and confidence, potential
for adaptation and geographical distribution). High Vulnerabilities were found in economic
(Agriculture, Forestry, Water Resources), social (Poverty) and nature (Terrestrial and Coastal)
dimensions. Medium Vulnerability was also found in economic (Energy, Tourism, Transport),
social (Human Health, and Governance Systems) and nature (Marine) dimensions.
The Responses are presented as (i) adaptations to build resilience to the identified
Vulnerabilities which are no-regret or low-regret options and (ii) as opportunities and cobenefits predominately in terms of economic opportunities that could change the trajectory
of economic development of the Region more towards a green and sustainable economy. It
is apparent that both adaptation and co-benefits can be aligned to the economic, social and
nature dimensions. There are also inter-linkages between the dimensions as it is apparent that
moving towards a green economic development path is likely to accrue welfare improvements
across society.
A review was made of progress made in other regional approaches to climate change adaptation
in the Mediterranean (UNEP - Mediterranean Action Plan) and Baltic areas (Baltadpat
project). From this review a number of elements of good practise were identified which could
be utilised in the Black Sea region:
•  The support and promotion of a climate adaptation response by a mandated regional
organisation.
•  
Collation of knowledge and information to provide a common documented
perspective of climate change at regional scale.
•  The sharing and exchange of data and information in a centralised hub is an
important preparatory action to future climate response.
•  
A multilevel organisational architecture which has stakeholder dialogue and
involvement at each level.
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•  Leverage of external funding helps regional development but requires organised and
mobilised partners.
From a review of past and ongoing projects in the Black Sea region a number of research gaps
and priorities which would help formulation and implementation of a regional climate change
strategy were identified:
•  
Climate futures: Increased recording of hydrometeorological parameters and
improved regional capacity in climate modelling to help improve confidence in
regional, national models and provincial climate projections.
•  Natural and social interactions: Improved understanding of the interplay between
the natural and anthropogenic impacts of climate change, ecosystems, and the
wellbeing of people.
•  Economic impacts of climate change: Systematic research on the economic effects
of climate change on key economic sectors within the Black Sea region.
•  Adaptation scenarios: Develop reliable scenario models that will serve as a basis for
designing appropriate adaptation and management strategies and decision making
processes towards sustainable use of ecosystem goods and services in the Black Sea
region.
A number of strategic elements of a regional climate change adaptation strategy for the Black
Sea region were identified from the above analyses which represent priority actions over the
forthcoming 3 to 5 years.
Promotion of regional cooperation. Promotion, uptake and agreement for an effective
institutional response to climate change in key international and national organisations.
Collation of knowledge and information to provide a common documented perspective of
climate change at regional scale and centralized data hub.
Catalyse additional funding. Ensure / raise strict fiduciary standards and project oversight
processes and mechanism in key international and national organisations to permit access
to international climate finance. Leadership and motivation from key individuals in key
organisations to mobilise a wide-range of committed partners to formulate and submit climate
response projects.
Galvanise and raise awareness in multi-stakeholder networks and civil society. Develop
regional climate response networks, involving multi-stakeholders and vulnerable components
of civil-society, through partnership and information to add voice to regional dialogues.
Communicate and raising awareness to climate change in a variety of ways across the Region
and to disseminate demonstrative examples of best practice in response to climate change.
Champion the development of institutional and individual capabilities. Targeted
investments to fill knowledge gaps in regional climate, climate impacts and vulnerability and
effectiveness of response at the individual and the institutional level. Promote information and
capacity exchange and sharing of best practice to deliver trans-regional up-skilling in climate
resilience.
Target research to key priorities: Improve the parameterisation and modelling of climate
futures and formulate management-relevant scenario models of climate impacts and adaptation
responses. In high or medium vulnerable sectors improve the understanding of the interlinkages between natural and social interaction and the economics of climate change.
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1 I ntroduction
and approach

1.1 The CLIMBIZ climate change initiative
The “Introducing Climate Change in the Environmental Strategy of the
Protection for the Black Sea” (CLIMBIZ) project is being implemented
through UNDP and is funded by the Austrian Development Cooperation and
the BSEC Project Development Fund. The Expected Outcome of the project
is that “Regional Multilateral Organizations of the Black Sea have improved
understanding of and capacities to integrate climate change into development
planning, while private sector agents in the region are better equipped to
contribute to low-carbon and climate change resilient development”.
The CLIMBIZ project has three Expected Outputs:
1. Regional climate change vulnerability and impact assessment for key sectors
prepared and capacities of relevant stakeholders strengthened to integrate
climate change into regional policy development.
2. Green trade and investment programs for business opportunities arising
from climate change developed and skills of relevant stakeholders improved
in the BSEC region.
3. A regional forum for climate change and green economy established in order
to connect stakeholders, enforce networks and promote a green marketplace
in the BSEC region
This report is the core product of the first Expected Output. The report is
developed to help support advances in the Black Sea region in establishing an
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effective response to climate change. It is important that a solid knowledge base on the impact
and consequences of climate change is developed in a shared perspective and that adaptation
is integrated in key policy areas of various regional organisations.

1.2 The approach: the DPSIR framework
Climate change involves consideration of many different aspects including meteorological,
hydrological, environmental, societal, economic, institutional and policy. Looking on a
regional scale like the Black Sea, these aspects of climate change are not uniform across the
region. This may be due to differing vulnerabilities in the system, meteorological predictions
across the region, potential and resources for response, national plans and policies. As such the
information needed to determine a regional assessment of vulnerability is multifaceted and
needs to be structured in some way which permits a robust analysis, which can be updated
as new information becomes apparent and which can be used to help communicate the main
findings of the work.
There are a quite a number of approaches to climate change assessment. For example, the
UNDP has already taken proactive steps to support practical initiatives in climate change
adaptation through a sequential model for the design of climate change adaptation initiatives
for practitioners1. This model outlines six steps, from problem definition to a review of
outcomes.
The third of six stages of the UNDP model requires identifying and articulating the normative
response – support for this stage involves a) results of climate change assessments; b) findings
from technical assessments, including those from
applied research; c) technical expertise (local,
sub-national, national, and international (where
relevant); and d) situational considerations need
to be brought to bear to formulate the normative
response. As such this report provides inputs into
stages 1 to 5 but with a focus on the analytical aspects
of stage 3, with stage 6 being undertaken in the
process of stakeholder consultation, institutional
uptake and mainstreaming.
One approach which has been widely used for
analytical, multi-sectoral and geographical scale
assessments has been the DPSIR model (the
Figure1.1:	a conceptual model outlining the main stages of
DPSIR stands for Drivers, Pressures, State, Impact
the development of adaptation initiatives (from
UNDP, 2010).
2
and Response). Originated in 1979 , the DPSIR
model was put forward by OECD as the P-S-I model which evolved into DPSIR as an
interdisciplinary tool to provide and communicate knowledge on the state and causal factors
regarding environmental issues across the world. It is now used, for example by the European
Environment Agency to help determine the interplay between the environment and the socio1 UNDP (2010) Designing climate change adaptation initiatives: a UNDP toolkit for practitioners. UNDP, Bureau for Dev. Practitioners.
2	Rapport, D., and A. Friend (1979) Towards a comprehensive framework for environmental statistics: a stress-response approach. Report No.
11–510. Ottawa, Ont.: Statistics Canada, 1979
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economic system and to define indicators3. The DPSIR lends itself to diagrammatic summary,
for example an assessment of the coastal wetland changes in Xiamen in China4.
Drivers

Human population growth
Economic development

Pressures

Resource exploration
Urbanization
Industrialization
Aquaculture development
Physical changes
Chemical changes
Biological changes

State

Ecological impacts
Socio-economic impacts

Impacts

Conservation
Sustainable use

Response

Fig1.2. A summary flow chart showing the main DPSIR elements from coastal wetlands in
Xiamen, China (Lin et al., 2007).

Another example includes the assessment of the impacts over the last 100 years in the Inner
Thermaikos Gulf (Greece)5.
DRIVERS
Political reasons
Floods
Human health
Population growth
Economic development
Transport
Port siltation
Year

Refugees rehabilitation
Draining
Axios R. diversion
Arable land
Drinking water demand
Damming
Construction materials
Aquaculture
Year

1900

1950

2000

1950

2000

PRESSURES

1900

Fig1.3. A summary flow chart showing the main Driver and Pressure elements over the last
100 years for the Thermaikos Gulf, Greece (Karageorgis, et al. 2006).
3 http://ia2dec.ew.eea.europa.eu/knowledge_base/Frameworks/doc101182/
4	Lin, T., Xue, X-Z & Lu, C-Y (2007) Analysis of coastal wetland changes using the “DPSIR” model; a case study in Xiamen, China. Coastal Management, 35, 289-303.
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The DPSIR has more recently been used as a framework for vulnerability assessment including
climate change effects for example by UNEP6.

HUMAN SOCIETY
DRIVERS

PRESSURES
Direct influence
through human
interventions
Urbanization,
shifting to cash
crops, increasing
costs of health
care, increases
levels of GHGs
Soil infiltration,
stability, structure
Evapotranspiration
cycles
Natural processes

Indirect influence through
human development
Population growth, industrial
processes, energy
demands
Step

IMPACTS
Human well- being
Crop losses, less water
for people, irrigation and
livestock, increased
Step
number of stick and
morality of people and
livestock, famine, malnutrition

1

2

RESPONSES

Step 3
Mitigation and
adaptation
Adapting by building dykes,
increasing irrigation, changing
planted species and mitigating
climate change by reducing
GHGs, increasing renewable
energy, energy efficiency

Economic and social
goods and services
Wild products wood
availability, floot
protection capacity

Ecosystem services
Changes in
vegetation, fish and
migratory bird
populations, pest
outbreaks

STATE and TRENDS

Step 1

Water, land, atmosphere, biodiversity
Increased occurrence of cyclones,
drought, floods, changes in precipitation
patterns, increase occurrence of pests

Step 1

ENVIROMENT
Understanding the vulnerability includes identifying to what extent the system is sensitive to identified impacts in the context of
available adaptive capacities. The following questions could be used to investigate the available capacities and strategies:
• How often do the identified impacts, including disasters, hit the cummunity? Is the incidence growing?
• Based on the trends, drivers and pressures, what are the main causes of vulnerability?
• What coping strategies exist for each identified impact? How effective are these coping strategies? What are the capacities that
are lacking to adress the identified impacts?
• Which organizations/institutions, if any, support existing coping strategies or promote new strategies?
Source: Baas et al (2008), modified

Fig1.4. A summary flow chart showing the main DPSIR elements for vulnerability analysis (UNEP, 2009).

To prepare a climate change vulnerability and impact assessment for the Black Sea region, the
application of the DPSIR tool in the work presented here is modified in a number of ways in
order to provide an appropriate analytical framework:
•  The scope of this work is focussed on climate change and adaptation to the impacts
of climate change. Therefore, the Pressure element is used to exclusively consider the
Pressures originating from climate change. More widely, DPSIR is used for a whole
range of pressures that are apparent in the environment; however, the outcome of
6 UNEP (2009) IEA training manual – II: Vulnerability and Impacts Assessment for Adaptation to Climate Change (VIA module). UNEP-IISD-UNITAR.
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such analyses in terms of Response becomes a general development plan and not
an adaptation plan. The focus of Pressures being related directly to climate change
as presented in the analysis ensures the focus on climate change adaptation and not
just general development of the Black Sea region.
•  The State element, which refers to the State of the environment, has been removed.
The State element is positioned in the DPSIR model on the explicit assumption
that all Pressures affect the environment (as reflected in the State dimension) and
then this change in State of the environment causes a change in the socio-economic
dimension, which in DPSIR is among the Impacts. This enviro-centric view of
causal chains is appropriate for environmentally focussed analyses for which it was
developed, such as those undertaken by the European Environment Agency. In this
climate change analysis case it is apparent that not all Pressures are mediated through
the environment (State) before affecting people and their resources (Impact); for
example, the Pressure from increased projected air temperature causes a direct effect
on the use and cost of energy to cool buildings (Impact). Additionally, this work is
more focussed on economic and green economy aspects of the Black Sea region,
rather than a sectoral-environmental analysis. As such, the environment is more
equitably included in the Impact section along with the socio-economic sectors.
•  The traditional DPSIR model does not explicitly include vulnerability. In climate
change work, vulnerability has become a key aspect to consider as it includes not just
the sensitivity and exposure elements (as traditionally used by hazard and physical
environmental scientists) but also adaptive capacity. Vulnerability in climate change
thus already includes the possible response, or response potential, of people to the
Impacts. Thus, maintaining compatibility with climate change approaches, it is
useful to explicitly consider not just Impact of the Pressures, but also the Vulnerability
that arises from those Impacts. As a consequence, an additional Vulnerability (V)
dimension is added after the Impact.
As such, to maintain the focus and scope of this analysis the DPSIR model has been modified
to DPIVR (Driver, Pressure, Impact, Vulnerability and Response). The dimensions of the
model are defined as follows:
Drivers (D) - provide a multi-dimensional situational analysis which identify and assess the
major driving forces affecting and characterising the Black Sea region. The Drivers reflect the
“needs” or demands of various sectors of society in terms of what the region should provide
which could be, for example, in terms of secure and reliable energy supply, or healthily low
level of atmospheric pollution; all areas exist under a multitude of demands.
Pressures (P) - these are the Pressures that are placed on the system caused by climate change.
Compared to other DPSIR analyses, a more holistic view of climate change Pressures is
taken. This means that Pressures are both the Pressures caused directly by projected changes
in meteorological conditions in the future (e.g. decreased summer rainfall) as well as the
contextual Pressures associated with the global / regional response to climate change (e.g. the
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responsibilities of Member States as a consequence of being signatories to the United Nations
Framework Convention on Climate Change (UNFCCC) and Kyoto Protocol.
Impact (I) - this is the effect of climate change on the socio-economic and environmental
dimensions of the Black Sea region. In more formal DPSIR models the Impact is affected by
the State of the environment which is determined / affected by the Pressures. With the climate
change focus here it is also possible that Pressures can directly affect the socio-economic
dimensions as well. The Impact element is the main element in which societal and economic
effects of climate change are felt and thus of high importance in management of the future.
Vulnerability (V) - this is the vulnerability of the socio-economic and environmental dimensions
to climate change. This can be more formally defined as “the degree to which systems affected by
climate change are susceptible to and unable to cope with adverse impacts7”. With respect to
climate change work, vulnerability tends to include the sensitivity of the system, the exposure
of the system to climate change and the adaptive capacity of the human system to adapt to
the changes.
Response (R) - the final stage is an evaluation of management responses which can be taken in
the Black Sea region. Reponses can be targeted at reducing the Pressures, ameliorating effects
on the State of the environment, or reducing Impact through building resilience in the socioeconomic system so as to cope with climate change.

As a final point of caution, it should be noted that DPIVR is a way of structuring
information, promoting understanding of the interplays in the complex system and supporting
communication of key emergent results, it does not however necessarily provide “the” answer.
The generic DPSIR approach has been criticised in that it does not produce “neutral”
understanding or knowledge, but is under subjective influence by the operator (i.e. it reflects
their own discursive position) and unable to accommodate multiple viewpoints8.
In the case presented here, this criticism is less important as the DPIVR will not be a finished
product, but a starting point for discussion and for future modification and revision by
stakeholders involved in the response to climate change in the Black Sea region. This workingmodel perspective is especially relevant when new or improved information becomes available
which affects or mediates some of the framework outcomes. New information often becomes
available which can further inform the analysis, for example, the expected fifth climate change
assessment report (AR5) of the United Nations Intergovernmental Panel on Climate Change
(IPCC) is planned for late 2013. The updating and gradual institutionalisation of the DPIVR
model / outcomes will most likely reflect the gathering momentum of a climate changes
response in the region

7 http://climatechange.worldbank.org/content/adaptation-guidance-notes-key-words-and-definitions
8 Svarstad, H., Petersen, L. F., Rothman, D., Siepel, H. & Watzold, F. (2008) Discursive biases of the environmental research framework DPSIR. Land
Use Policy, 25, 116 – 125
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1.3 The structure of the report
The structure of the DPIVR analytical framework used in the report is as follows:

Economy

2. DRIVERS
Society

Nature



3. PRESSURES

Meteorological climate change

Contextual climate change


Economy

4. IMPACTS
Society

Nature


Economy

5. VULNERABILITY
Society

Nature


Economy

6. RESPONSE
Society

Nature

It is also apparent from the diagram above that the Drivers, Impacts and Vulnerability are
divided into three main categories: Economic, Social and Nature. These categories are the
major pillars of Sustainable Development, it is however accepted that they are not mutually
exclusive and that there is some degree of overlap in them. Within each of the three categories
of Economic, Social and Nature there are a number of sub categories used which are systematic
through this report, for example under Economic there are the sub-categories, for example,  
of Energy and Transport. The structuring of information within the DPIVR model and then
within systematic categories and sub-categroies is used to help structure the information and
ease accessibility and understanding
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T

his chapter commences the DPIVR sequence through a consideration of
the Drivers. The Drivers are considered in terms of three main components
through this analysis: Economic, Society and Nature. These sectors are a useful
way to structure the information through the DPIVR analysis; however, it is clear that
they are not entirely independent. For example, forestry as an economic activity also has
consequences on the rural community and on nature, for example through felling of
natural tree stands. Within each of the main categories (economic, social and nature) a
number of sub-categories are used. These sub-categories have been selected to represent
the main aspects which are relevant to Climate Change and associated vulnerabilities.
Just like the three main categories, these sub-categories can be found at each stage of
the DPIVR analysis presented below.
The Drivers covered in this chapter reflect the “needs” or demands of the various sectors
in terms of what the region should provide which could be, for example, in terms of
secure and reliable energy supply, or healthily low level of atmospheric pollution; all
areas exist under a multitude of demands. Thus the questions which the Drivers section
tries to answer are: What defines and distinguishes the Black Sea region from other
regions around the world and what defines the demands which are placed on it? What
is the special character or aspects of the Black Sea regional situation? How will those
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changes and trends which are occurring in the region affect the economic, social and natural
resources in the region?

2.1 Drivers in the Black Sea Region
The Driver stage of the DPIVR characterises the dynamics of several of the key elements of
the system as they exist at the present. Within the system, the Black Sea region in this case,
there are various “needs” and demands which are placed on the system. When considering a
regional scale, these can be quite prolific and can vary from sectoral issues such as the need
for high productive arable farming in the agricultural sector to beachside land availability or
expansion of tourism, to political aspects such as international trade agreements or international
institutional arrangements such as between the EU Member States.
Identification of all the roles and uses of a region is an extensive study; however, the DPIVR
narrows them down to aspects which are really forming or shaping the system which are
relevant to the geographical Black Sea area in terms of Climate Change and associated
vulnerabilities.  Even so, there are a number of levels at which Drivers can be considered, for
example, emerging common Drivers from within the 12 countries in the Black Sea region,
overriding and strategic aspects shared between all involved countries or specific Drivers for
a number of identified sectors. In this regional analysis, the Drivers which are included are
those which are common across most of the involved countries. This does not preclude the
existence of country-specific, or location specific Drivers which are of importance, however,
these would tend to be dealt with on a local / national basis and not necessarily be included in
a regional climate change response. It should be noted that although this DPIVR is pitched at
a regional level, there are distinct possibilities for subsequent downscaling to a national level,
or a geographic area, such as the Black Sea coastal zone.

2.2 Drivers - economy
The economic Drivers identify the main economic sectors which are active and important
to the region’s economy as it is today and help frame the type and focus of development
that may happen in the future. What is clear from the economic Drivers, listed below is
that there is a wide range of economic sectors in the Black Sea region and that each has its
own particularities. For example, the significance of energy may be high from a geopolitical
and from pure economic perspective, but forestry is important in terms of maintenance of
landscape-scale environmental quality and as a source of income for rural and often vulnerable
rural livelihoods.
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COMPONENT
Energy

DESCRIPTION
The geographical and political position of the Black Sea as an East-West corridor
connecting Central Asia and the Caspian with Continental Europe is a fundamental
consideration for the Black Sea region. Energy is the sector in the Black Sea region
where the geo-strategic implications are most visible and urgent. About half of
Europe´s energy imports are expected to cross the region in the coming years.
Supply to the European market would ideally be through multiple supply routes,
which is promoted by the Energy Charter Treaty9. Although EU energy relations
with its neighbours have primarily a bilateral nature, a regional approach has been
subtly fostered over the past decade. The Interstate Oil and Gas Transportation
to Europe (INOGATE) has provided an institutional umbrella agreement for 21
countries which has been in operation since 2001. There are a number of pipelines in
discussion or development which would further cement the important producing /
transporting role of the region.
The region has also been developing and implementing renewable energy through a
green growth agenda. BSEC has set a Green Energy Task Force within the BSEC
Working Group on Energy and the BSEC Working Group on SMEs adopted a
green entrepreneurship and sustainability plan. The region has extensive but varying
potential for renewable energy production, from solar and wind through to hydropower
and wave power. In EU Member States in the Black Sea region, Directive2009/28/
EC sets mandatory national targets for integration of renewable energy. However,
in other countries the extent of the roll-out of renewable energy will be largely
determined by prioritising the renewable agenda, promulgating national policies and
the use of financial instruments (such as Feed In Tariffs).
In some countries renewable energy production already dominates. For example, in
Albania more than 95% of electrical energy in Albania is produced from hydro sources,
primarily in the hydropower cascade of the Drini River. However, hydropower is
sensitive to the effects of climate change on water supply and some projections suggest
reduced or increasingly erratic water supply; for example surface water resources are
projected to decline by 23% between 2021 and 2050 in Azerbaijan. Balancing future
energy supply needs, a practical and functional national renewable energy plan and
cost-effective financial instruments will be a growing challenge.

Transport

Transport infrastructures span from motorways (in Albania) to civil and military
airports (in all countries) and from railways – including suburban railways and
Metro systems that are going under continuous development and connecting or/
and operating in the main urban national centers – to waterways systems. Greece
has many seaports, 12 of which are international - the port of Piraeus is one of the
busiest in Europe - and the total navigable routes in general use by the Russian River
Fleet amount to 101,000 km. Greece owns one of the largest infrastructure projects
in Europe, the Egnatia Highway, whereas the PATHE highway system has also
been substantially upgraded and connects the southern port of Patras, Athens, and

9 Celikpala, M., 2010: Security in the Black Sea Region, Policy Report II presented by the Commission on the Black Sea, 2010.
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Thessaloniki and continues north to the border with the former Yugoslav Republic
of Macedonia, and the new Attica Highway Ring Road in the greater area of Athens
has substantially changed road transport in the capital region and is an important
logistics route, connecting the airport with logistics centers, sea ports, and rail stations.
After 1990, airports have started to get used from private companies (e.g. from Ada
Air in Albania), whereas railways are often run from State companies. International
collaborations are currently under way even with Asian partners such as China. In
November 2008, China’s Cosco signed an agreement to run a part of the Port of
Piraeus in a 35-year, 4.5 billion-Euro deal that is slated to significantly increase the
port’s cargo capacity and efficiency. In addition, the agreement will position Piraeus
as a leading point of entry for goods from Asia destined for the European market.

Water
resources

Rapid growth of population in the Black Sea region plus an increase in the standard of
living and accompanying industrialization have raised the water demand considerably
and are stressing the quantity and quality aspects of the Regions water resources. In
the Region there are a number of signs of pressure on water supply such as obsolete
and out of date supply systems, inadequate water storage and tanks to permit urban
expansion and to feed agriculture (especially in drought periods). Whilst water
remains a big challenge in the Black Sea region it is probably not such a “dramatic”
situation as in some central Asia countries10 .
Russia as a whole has massive water resources; almost equal to one fourth of the global
water resources. However, they are unequally distributed across the country. For a
long time, no real measures were taken to change the situation with water in Russia.
In the last 20 years, the situation in the utilities sector deteriorated significantly, and
now potable water and international quality standards achievement are extremely
acute issues.
Turkey is a country with considerable water resources in a region where scarcity of
water makes it a strategic item. In the second half of the 20th century important
efforts have been made in the planning and development of these resources. However,
less than one-half of the potential has so far been developed. The rapid growth of
population and the expansion of irrigated agriculture and industry are stressing the
water resources both quantitatively and qualitatively. Turkey has been constructing
dams, hydropower plants and irrigation projects throughout the country. Irrigation
projects provide water for about 50% of the economically irrigable land.
Variability in water resources is already a problem in some areas. On average, Greece
has quite abundant water resources of 58 billion cubic meters per year (1977–2001),
of which the country uses only 12 percent. Of that, 87 percent is used by agriculture,
3 percent by industry and only 10% (or 1.2 percent of total water resources) for
municipal water supply11. However, the average masks substantial variations between
years, seasons and regions. Water resources are especially scarce on the Greek islands,
some of which are supplied by tanker ships or have turned to seawater desalination.
Droughts are a recurrent phenomenon throughout Greece, including a drought in
1993 that was considered the worst in at least 50 years and another drought in 2007.
The EU supported the construction of numerous wastewater treatment plants since
the 1990s in order to achieve EU environmental standards. While the wastewater
discharge of the biggest cities is now in compliance with these standards, some

10 World Bank (2009) Adapting to Climate Change in Europe and Central Asia. World Bank.
11 World Resources Institute: Water Resources and Freshwater Ecosystems: Greece, 2003
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smaller towns still lag behind.

Tourism

In the years following the end of the Cold War, the popularity of the Black Sea as
a tourist destination steadily increased. Tourism at Black Sea resorts became one
of the Region‘s growth industries and valued economic sector. Recently, Black Sea
ecotourism has seen increasing promotion and sales12. From 2008 to 2009 tourist
facilities in Bulgaria and Romania increased by 1.1%, however this average masks
a trend towards-hotel type facilities which were up 3.7% (and away from other
accommodation types, down 7%) as well as national (Bulgaria down, Romania up)
and provincial differences including some provincial declines13. The continual growth
of this sector is open to a number of vagaries such as a decline in availability of
new development sites and associated financing, increasingly discerning tourists and
increasing competition and increases in the duty and cost of flights.
One area which is growing, and has continued to grow through the economic crisis, is
the cruise sector. A majority of port visits are to Mediterranean ports, but Black Sea
docking is growing but is still low (~0.6% of passenger movement and 2% cruise calls
in within wider Mediterranean and Adriatic region in 2010). Riverine tourism on the
Danube (e.g. in Serbia) is also growing. The infrastructure for cruise based tourism
is largely supplied on the cruise vessel and thus the land-based infrastructure is very
different to more traditional land-based tourism (resorts and hotels).

Agriculture

Because of its climate the Black Sea region is a productive farming area, where many
varieties of plant crops are grown. For those countries having only a part of their
territory included in the Basin, the national sub-basins (with a total catchment area
of 1,257,969 km2) represent important components of their respective national
agricultural production balance sheets.
Whilst the sector may be productive this has been in decline but indications suggest
that a regional decline in the agricultural sector appears to have ‘bottomed-out’.
Although the sector is relatively weak, and in some places precarious state, this can
be improved through strengthening of agricultural policies (and legislation enforced)
and improved pollutant / emissions management14.
There are concerns in some areas for the expansion of agriculture into land with high
biodiversity value. For example, the attractive warm and damp coastline in Turkey is
attractive for agriculture and it has supplanted existing coastal wetlands, this is also
the case in the Danube delta where reed beds and ponds have been lost. Large areas of
expanded irrigation have led to soil salinisation and degraded and unproductive land,
for example salinisation has affected about 200,000ha in Romania which represents
6% of the irrigated agricultural areas15. Land use conflicts for expansion of agriculture,
or migration to new and non-degraded land, are likely to increase in the region.

Fisheries
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Total fish landings are now about half of what they were in the second- half of the
1980s. Commercially important marine living resources have been greatly affected by

UNCTAD, Green Markets and the Black Sea Region Regional Opportunities and Concerns from a Trade and Investment Perspective
Collet, I (2011) The Mediterranean and Black sea basins. EuroStat – statistics in focus, 14/2011.
BSERP, UNOPS, UNDP, GEF, 2007. Black Sea Transboundary Diagnostic Analysis
European Environment Agency (undated) Biogeograhic regions in Eureop: the Black Sea region – shores and deltas. EEA.
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alien species introductions, eutrophication, over-fishing and habitats change/damage.
Fisheries management presents serious challenges for all countries, but perhaps the
greatest challenge will be for Turkey, which has the largest fishing fleet and greatest
number of nationals employed in this industry. The Fishery sector poses a number of
issues in the Black Sea region:
1. Unsustainable fishing practices are still in relatively common use. The seafood
industry is a major coastal employer in Turkey so care must be taken to ensure that
long-term employment prospects are not damaged by overfishing.
2. There is at present no bilateral fishery agreement among Black Sea states and no
comprehensive assessment of the Black Sea fishery stocks (except for sprat and
turbot).
3. Aquaculture is not strongly developed across the Region and there is scope for this
to be expanded, providing environmental considerations are taken into account.
4. The economically critical fishing industry is already threatened by overfishing
and pollution, and will be further stressed by the projected increase in water
temperatures.
There is the potential for country-specific or regional fisheries sector strengthening
but historically this progression has been lacking. Future developments may be
forthcoming.

Infrastructure

In some countries of the Black Sea region, infrastructures are well developed (e.g. in
Greece), or emerging (e.g. in Albania), or considerable stronger in urban areas (e.g. in
Russia), or targeted as a main pole of investment (e.g. in Turkey).
Insufficient investment in maintenance and capital improvement, rugged terrain
and territorial expanses are sometimes the reasons for transport infrastructure
deterioration. For example in Russia, roads that only serve specific industries or farms
and are not maintained by governmental highway maintenance departments and only
a minority of those roads are paved.
Energy systems are also quite expanded in some countries of the Black Sea region,
and especially in Russia, where the extensive oil and gas pipeline system reaches some
48,000 km of pipelines for crude petroleum, 15,000 km are designed for shipment
of refined petroleum products, and 140,000 km are designed for shipment of natural
gas16. Renewable energy infrastructure is present –but limited- in countries such
as Greece. Still, energy infrastructures are lacking behind on funding settlements
(for example payable fees by users) while transport tariffs have not kept pace with
inflation.
In some countries (such as Turkey), the national and local authorities have recently
been implementing numerous infrastructure projects through Public and Private
Partnership (PPP), as they realize that infrastructure opportunities are huge and
several areas of infrastructure need to be partly privatized. For example, considering
Turkey’s growing demand for energy which will require more than USD 100 billion
worth of investment in the next decade, there are numerous investment opportunities
for energy companies17. Greece´s existing capacity to handle increased petroleum
and natural gas transportation is transforming the country into an energy hub in

16 http://www.nationsencyclopedia.com/economies/Europe/Russia-INFRASTRUCTURE-POWER-AND-COMMUNICATIONS.html
17 Source: Central Bank of the Republic of Turkey (CBRT
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Southeast Europe.
Telecommunications systems are well developed for some countries (such as Greece)
- cellular phone penetration in Greece is one of the highest in the EU and new
technologies  -such as nationwide fibre optic network- is being promoted, whereas
the increase of broadband penetration during the first semester of 2011 was among
the highest of the EU Member States, and is significantly higher than the European
average (0.6 lines per 100 residents)- and in the midst of the global telecommunications
revolution for some other countries (such as Russia). This is due to the fact that the
countries’ phone systems have been state monopolies up to recently18.
The continuing economic crisis in some countries like Greece for example, has
inevitably reduced available resources for the enhancement and maintenance of
infrastructures. However, through private investor participation, there are efforts that
the flow of goods, services, and information is carried out efficiently, promptly, and
cost effectively.

Forestry

Forests have expanded in many countries of the Black Sea region and in all altitudes.
Over a third of the territory of Albania is forested; similarly 26% of the whole area of
Turkey and 28% of the whole area of Greece is forested. Russia contains the world’s
largest forest reserves19. Forests of the Black Sea region demonstrate a high variety
(black pines, beech and fir in Albania, coniferous species in Russia, pines in Greece
and Turkey, oaks in Greece) and from xerophytic Mediterranean ecosystems, alpine
forests, to subalpine and high mountain alpine meadows. Forests make a great shelter
for local fauna and flora and especially animals under extinction (In Greece, the Red
Deer, the Brown Bear, the Golden Jackal, the Grey Wolf, the Boar and the Badger
and lynx, wildcats, pine martens and polecats in Albania)20.
For many countries (such as Russia), lumbering, pulp, paper, and woodworking
industries are particularly important and give jobs to people. The forestry industry
in Russia in particular employs some one million people21 and contributes to Russia’s
export income22. The timber industry alone is a significant contributor to the economy
of Russia, worth around 20 billion dollars per year. Total trade in forestry products in
2000 amounted to $619.9 million imports and $71.3 million in exports in Greece23.
However the considerable potential of forests is underutilized24 25. Some countries of
the Black Sea region (such as Turkey) prefer not to consider forestry as their main
source of income. Inadequate management and infrequent cutting also contribute to
poor condition and overmaturity of forests, leading to low rates of exploitation (e.g. in
Turkey)26. Another problem (e.g. in Greece) is wildfires and encroachment as a result
of urban expansion. Unfortunately, Greek forests are gradually replaced by urban,
suburban and tourist areas. The other problem is the illegal logging and overgrazing.
The lack of alternative fuel supplies makes it impossible to stop illegal wood harvests
in state forests.
Although the absence of a coherent and efficient national forest policy is observed
in almost all countries, in some monitoring has been stronger and legislation has
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FAO. 2012. Russian Federation Forest Sector Outlook Study to 2030. Rome, Italy
FAO. 2012. Russian Federation Forest Sector Outlook Study to 2030. Rome, Italy (Russian)
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been implemented in the late 1990s to moderate further deforestation (e.g. in
Russia). In other countries the state had taken over all forest areas from private
owners. Compensation was largely in the form of access to fuel wood at low prices.
Governments also proceed with reforestation programs (e.g. in Greece).Nevertheless,
logging continued to endanger the last intact forest landscapes27.

2.3 Drivers – society
The Drivers for society, listed below, have a high degree of diversity between the countries
with some countries being quite different to others in many demographic and social aspects.
This means that the regional picture is somewhat varied and is challenging to distil into a few
dimensions. What is clear is that across the region there are wide issues of poverty and allied
aspects, such as access to healthcare, education and justice. However, there are also relatively
high levels of literacy (to GDP or GNI) suggesting positively that judicious development
could have a profound effect on the more vulnerable people in the region.

COMPONENT
Demography

DESCRIPTION
The Black Sea presents a mixed picture of the demographic processes: Russia, the
Ukraine, Georgia, Moldova and Armenia represent extreme cases of depopulation
due to lower birth rate, higher mortality rates and high emigration. At the same
time, Turkey and Azerbaijan are experiencing high population growth and relatively
low emigration28, 29. In the majority of the Black Sea countries the living standard of
the population is increasing30.
Population’s density varies among countries and it is denser close to European
borders. Russia‘s population density is 8.4 people per square kilometer (22 per square
mile), making it one of the most sparsely populated countries in the world. The
population is most dense in the European part of the country, centering around
Moscow and Saint Petersburg. 74% of the population is urban31.
There are reasons in the Region that increase the death rate, even if birth rate is
comparable to that of other developed countries. For example, in Russia, its death
rate is much higher, especially among working-age males due to a comparatively
high rate of fatalities caused by heart disease and other external causes such as
accidents32. Other factors contributing to the decline, along with the economic
problems, include the dying off of a relatively large cohort of people born between
1925 and 1940 (between the Russian Civil War and World War II), when Russian
birth rates were very high.
The Region demonstrates extremities when it comes to demographics: The disparity
in the average lifespan between genders in countries like Russia is one of the largest
in the world. Women live 9-12 years longer than men, while the difference in
lifespan is typically only five years in other parts of the world.
The proportion of national populations living within Black Sea coastal administrative
areas varies widely: 0.6% in Russia, 4.5% in Romania, 10.5% in Turkey (excluding
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Istanbul), 14.4% in Ukraine, 26.5% in Bulgaria, 37.1% in Turkey (including Istanbul)
and 38.6% in Georgia. A coastal population of some 7 million inhabitants is connected
to sewerage systems discharging directly into the Sea.
Migration is a big problem that depopulates some countries of the Black Sea region:
Romania’s population showed a slight decrease of about 1% between 2003 and 200733.
A major cause for population decrease is economic migration. The estimated number
of Romanians that are working abroad is between 900,000 and 1.8 million (between
5 and 10 % of the adult population). About 12% of Romanian families have at least
one member that is working in a foreign country34. This influences the development
of economic activity in Romania itself as most part of the persons leaving abroad
for a job are young and active persons35. For many countries (such as Georgia), large
diasporas sprung up in the late 1990s and early 2000s in the United States of America,
Russia, Turkey, Greece, Germany, and many other countries36.
Migration and illegal migration can cause major challenges: In Russia, as of 2011,
there were 7 million immigrants working in the country. Half of these were from the
Ukraine, while the remainder was mostly from Central Asia. Only 3 million or less
than half of all the immigrants are legal. Illegal immigrants number 4 million, mostly
from Tajikistan, Uzbekistan and Moldova37.
Several ethnic groups live within the Black Sea region’s countries and their borders
(approximately 160 different ethnic groups and indigenous peoples live within the
Russian Federation‘s borders38).

Poverty

Some Black Sea’s country´s economies declined following the dissolution from
the USSR. In Moldova, for example, Gross Domestic Product (GDP) levels were
decreasing continuously during the period from 1990 to 1999 inclusively, when it
fell down to as little as 34% of the 1990 level. The only exception was year 1997,
when a slight increase by 1.6% versus the previous year was registered due to the
excellent agricultural yields as result of the very favorable weather. The reasons for
the economic collapse were multiple. First, Moldova had been integrated completely
in the USSR economic system, and the independence resulted, among other things,
in the termination of any subsidies or cash transfers from the centralized government.
Second, the end of the Soviet Era with its well established commercial links has
resulted in the emergence of multiple obstacles for free circulation of products, and in
access restrictions introduced by the emerging markets. Third, the lack of domestic
energy resources and raw materials in Moldova has contributed considerably to
the nation’s strong dependence on other former Soviet Republics. Certain internal
reasons should be mentioned as well, such as: transit to the market economy from
the centralized economy; loss of the industries located in Transnistria; or frequent
droughts39.
On the contrary, the number of Russians living in poverty has decreased by 50%
since the economic crisis following the disintegration of the Soviet Union, and the
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improving economy had a positive impact on the country‘s low birth rate40. Still,
the Russian labor force is undergoing tremendous changes. Although well-educated
and skilled, it is largely mismatched to the rapidly changing needs of the Russian
economy. The unemployment rate in Russia was 8.1% as of 2009. Unemployment is
highest among women and young people. Following the breakup of the Soviet Union
and the economic dislocation it engendered, the standard of living fell dramatically.
However, since recovering from the 1998 economic crisis, the standard of living has
been on the rise41, 42, 43, 44.
Poverty usually strikes rural areas. This happens for example in Romania, where
almost half (44%) of the population lives. In 2003 the UNDP Human Development
report estimated that 38% of rural people were living in poverty, compared with 14%
of people in urban areas. Rural people are particularly vulnerable to the hardships
brought by the painful economic and social transition after the collapse of the socialist
regime. The restructuring of the farm sector led rural people and displaced industrial
workers to revert to subsistence farming on privatized land. Productivity and incomes
are low because poor subsistence farmers and livestock producers have limited inputs
and resources. They use outdated farming methods, and they have little or no access
to capital and markets44. In Turkey also, poverty increased in 2009 compared to the
previous year, according to a recent report by the Turkish Statistics Institute, or
TurkStat. In fact, the percentage of Turkey’s people living below the poverty line
increased to 18.08% of society, or 12.75 million people, from 2008’s 17.79%. The
proportion of people living under the poverty line had been declining gradually since
2003. Yet, the percentage of poor people in rural Turkey increased from 34.62 to
38.69% in 2008. The figure decreased from 9.38 to 8.86% in urban areas45.

40 Russian policies ignite unprecedented birth rate in 2007 The Economic Times 21 March 2008
40 Indexmundi Poverty Rates Retrieved on 16 March 2008Crisis
41 Российская газета. Неравномерности роста – Между регионами остаются серьёзные различия. (Rossiyskaya Gazeta, Unevenness of the
growth – Significant discrepancies remain between the regions), 19 September 2007
42 „Putin’s Economy—Eight Years On“. russiaprofile.org
43 Ministry of Environment and Forests, 2010. Romania’s Fifth National Communication on Climate Change under The United Nations Framework
Convention on Climate Change
44 http://www.ruralpovertyportal.org/country/home/tags/romania
45 http://www.hurriyetdailynews.com/default.aspx?pageid=438&n=number-of-poor-people-increases-in-turkey-2011-01-06
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Health

In most countries of the Black Sea region, life expectancy is high (e.g. 77.6 years in
Albania)46 and mortality rates are low (e.g. 6.49 deaths per 1,000 in 2000 in Albania).
This is with the exception of Russia, where as of 2009, the average life expectancy
in Russia was 62.8 years for males and 74.7 years for females47. The biggest factor
contributing to this relatively low life expectancy for males is a high mortality rate
among working-age males from preventable causes (e.g., alcohol poisoning, stress,
smoking, traffic accidents, violent crimes)48.
In some countries health care has been in a steep decline after the collapse of socialism
in the country, but a process of modernization has been taking place since 2000.
As of the 2000s (decade), there were 51 hospitals in Albania, including a military
hospital and specialist facilities49. In other countries (such as Russia), there are more
physicians, hospitals, and health care workers than almost any other country in the
world on a per capita basis50,51,52.
Pre-1990s Soviet Russia had an exclusively socialist model of health care through a
centralized and hierarchically organised system with the government providing free
health care to all citizens in the past. All health personnel were state employees.
Control of communicable diseases had priority over non-communicable ones. On
the whole, the Soviet system tended to primary care, and placed much emphasis on
specialist and hospital care.
In other countries of the region health care tends to be provided through national
health insurance, although private health care is also an option. According to the
2011 budget, the Greek healthcare system was allocated 6.1 billion euro, or 2.8%
of GDP. In a 2000 report by the World Health Organization, the Greek healthcare
system was ranked 14th worldwide in the overall assessment. A trend currently
reversed by the economic crisis.
Pharmaceutical manufacturing is a big business in some countries of the Black Sea
region. According to the Pharmaceutical Manufacturers Association of Turkey
(IEIS), the Turkish pharmaceutical market was around USD 9.2 billion in 2010,
up from USD 4 billion in 2003, growing by 12.6 percent of Compound Annual
Growth Rate. There are 49 manufacturers in the industry, and 13 of them are foreign
investors. The industry employs approximately 25,000 people53.
Common weaknesses of the national health systems observed in the area, are a) the
low per capita healthcare (spending of USD 817 in 2010 putting Turkey in a position
behind many European countries54), b) domestic patent laws and intellectual property
management remaining below international standards, c) High dependence on the
import of hi-tech drugs.
Common strengths that can be observed in the area are a) falling morbidity and
mortality rates, b) the growing population and improving demographic indicators, c)
improving healthcare awareness, d) availability of a skilled workforce and e) growing
healthcare investments, including growing foreign investment in recent years, f )
market regulations increasingly in line with EU.
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Drivers – a situational analysis

Education &
research

The educational level is comparably positive in the Black Sea region when compared
with neighboring regions. In Moldova, at the beginning of the 2007/2008 school year
there were 1534 operating primary and secondary general educational establishments,
75 secondary professional educational establishments, 49 secondary vocational
education establishments (colleges), and 31 higher education establishments; post
graduate studies for a doctoral degree being provided in 44 scientific research institutes
and higher education establishments. The expenditures for education accounted for
circa 10.3% of the State Budget for 200755.
In some countries (for example, Russia), education is provided predominantly
by the state and is regulated by the Ministry of Education and Science. In 2004
state spending for education amounted to 3.6% of GDP, or 13% of consolidated
state budget. In 2011, the spending on education amounted to $ 20 billion. Private
institutions account for 1% of pre-school enrollment, 0.5% of elementary school
enrollment and 17% of university-level students56.
The literacy rate is high in Black Sea countries. Especially in Russia, according to the
2002 census, the literacy rate was as much as 99.4% (99.7% men, 99.2% women)57.
According to a 2008 World Bank statistic 54% of the Russian labor force has attained
a tertiary (college) education, giving Russia the highest rate of college-level education
attainment in the world58.
The picture on reforms of educative systems varies. In Russia for example remains
traditional and Postgraduate diploma structure so far retains its unique Soviet pattern
established in 1934. In Romania and Bulgaria, since the downfall of the socialist
regime, the educational system has been through several reforms59.
Tuition-free and egalitarian systems are common in the area: In Romanian for
example, access to free education is guaranteed by Article 32 in the Constitution
of Romania. As of August 2010, there were approximately 4,700 open schools in
Romania. As of 2011, over3 million students were enrolled in the educational system.
Romania also has a private system of higher education, with private universities
operating in the bigger cities.
Some countries demonstrate a high number of international attractions and research
collaborations: Romanian universities, for example, have historically been classified
among the best in Eastern Europe and have attracted international students, especially
in the fields of medicine and technology. However, its system of higher education has
suffered both from a lack of qualified professors and from no government initiative
to support and expand the network of universities although many have world-wide
reputations. To fill-in this gap, the professors have been trying to adapt curricula
to that of their counterparts from North America or Western Europe. After 1990,
Romania has started many projects supervised by countries from the European
Union and also in collaboration with the US, obtaining some projects and bursaries.
The main goal of the country has been to adapt to the European Higher Education
System. Especially notable has been the effort for having their academic diplomas
recognised by other European countries and for developing international programs
such as: Tempus, CEEPUS, Socrates/Erasmus, Copernicus, Monet, and eLearn.
With the US, Fulbright programs have been developed.
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Governance
systems

Moving from the people themselves and their cultural assets, to the structures and
institutions that have been constructed to govern the society, it is clear that the
Region’s countries have a wide diversity of political and institutional structures.
Political structures range from mature democracies to still evolving democratic
processes; sometimes marked by challenges to rule of law and a public cynicism
toward institutions combined with growing executive power. Increasing inequality
and unresolved conflicts undermine pro-democratic reforms as well60. However, even
with inadequacies and room-for-improvement in the governmental sector, the civil
sector in many states has not been sufficiently active, assessed governmental decision
and/ or advocated for accountability and transparency.
Regional rivalries and limited institutional capacities have undermined local
organizations’ success. However, several social groups have served as useful forums
for foreign-policy dialogue, and signs of progress have recently emerged. Informal
networks implying regional interdependencies also exist, but are not well
understood61. Some impetus has been provided by the Eastern Partnership (EaP)
- Civil Society Forum (CSF) which has active NGO involvement, though at
present linking to the EC as opposed to national or regional institutional actors.
Ethnic minority issues and a persistent brain drain remain problematic, but a new
technocratic generation offers the promise of change.
As stated by ICBSS62 “The Black Sea area is characterised by unitary states with long
tradition in hierarchical governmental systems and most importantly with different
trajectories – mainly based on whether they are EU member states (Bulgaria,
Greece, and Romania) or non-EU members or whether they are negotiating their
accession to the EU (Turkey) – and influenced by the dominant driving forces
of Europeanisation, globalisation and neo-liberal policies. Different historical
dependencies and governmental cultures lead to different orientations that create
numerous discrepancies among the states. The transition “from government to
governance” and the public administrative reforms are relatively new notions for the
majority of these countries and certainly a major challenge for the region.” However,
the enhancement of the government systems has the potential to be improved “Apart
from the European aid, the Black Sea area can rely on existing institutions, such as the
BSEC. The Organisation needs to be strengthened and in some cases adapted, with
a view to enhancing cooperation among counties and better address the challenges
of environmental governance and sustainability in the Black Sea area”. For the postcrisis era, improving governance structures and processes but maintaining national
identify and aspiration is a key challenge.

60 Altmann, F.L., Deimel, J., Garcia Schmidt, A., (2010). Democracy and Good Governance in the Black Sea Region – Policy Report IV
61 Manoli, P., 2010. Reinvigorating Black Sea Cooperation: A Policy Discussion, Policy Report III presented by the Commission on the Black Sea.
62 Dimadama, Z & Timotheou, A. (2010) Greening the Black Sea; overcoming inefficiency and fragmentation through environmental governance.
ICBSS Policy Brief no. 21
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2.4 Drivers - nature
Nature within the Black Sea region is substantial as a resource, in terms of natural resources
for sustainable exploitation, in genetic resources and in conservation value. However, there are
also a wide range of effects and stresses on the natural system through many exploitative and
degrading anthropogenic activities. In general, management and planning of natural resources
is weak in the region and has led to much degradation of certain systems, for example, swathes
of the Black Sea coastline through tourist development and declining fish stocks in the Black
Sea through overfishing and pollution. Much as significant natural and biodiversity assets
remain, there are still on-going threats and a need for more effective and in some cases,
regional, planning and management.
The main Drivers for the nature sector are shown below:

COMPONENT
Terrestrial
Ecosystems /
Biodiversity

DESCRIPTION
The 12 countries forming the BSEC are positioned in a critical place between a
number of climatic zones and thus display a range of different terrestrial ecosystems.
Within the slightly wider European and Central Asia region, the countries represent a
significant part of the world’s biodiversity. This includes the world’s largest contiguous
steppe and intact forest ecosystems along with 21 mountain chains 9 of 15 major
biomes, and nearly 100 different eco regions (map 4.3). Much of this biodiversity is
already threatened. Indeed ECA is also home to 26 of the World Wildlife Fund for
Nature (WWF) global 200 priority areas, and three hotspot regions: Mediterranean
basin, the Caucasus, and the Mountains of Central Asia63.
Within the Black Sea region there are substantial biodiversity resources. For example,
there are significant mountain and forest ecosystem of the Caucasus and Central Asia.
The forest ecosystem has a high amount of endemism and genetic resources for major
agricultural species (ach as Caucasian pear and Oriental apple). However, the forest
ecosystem is under significant threat such that in Turkey, Azerbaijan and Armenia
it covers only 12% whereas in Georgia it covers 43%64. The need for household fuel
plus other demands for wood products threatened the remaining areas. Most of the
major biomes have similar type anthropogenic stressors and are under threat from
total destruction (for example, for building or turning to agriculture) or degradation
(e.g. pollution, selective felling). One relatively common but growing issue is water
resources and ground water reserves which can be affected by direct exploitation (e.g.
from agriculture) or form environmental degradation (e.g. clear felling of forests)
which lead to an increase in drought as well as flooding and higher incidences of soil
erosion.

Coastal
Ecosystems /
Biodiversity

Good habitat status is critical to maintaining high levels of biodiversity within the
Black Sea marginal zones. All of the main habitats within the coastal margin are
considered to be in a critical status in at least one country; both types of benthic
pelagic habitat (neritic and open sea) are considered critical in at least one country;

63 World Bank (2009) Adapting to Climate Change in Europe and Central Asia. World Bank.
64 World Bank (2003) Biodiversity Strategy for the Europe and Central Asia Region: discussion draft. World Bank.
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and types of benthic habitat are considered to be critical in at least one country.
Those most at risk include neritic water column, coastal lagoon, estuaries/delta and
coastal wetlands / saltmarsh habitats. Many organisations call for the designation of
Marine Protected Areas in order to protect these habitats65.
Coastal areas are under pressure from a variety of sources. The need for coastal-located
land has always been high, for tourism, industry and other significant economic
sectors; this changed the coastline and hinterland significantly in the last 40 years.
Planning of some coastal developments has failed to take into account some of the
natural dynamics of the natural system, such as beach dynamics (erosion / accretion)
or estuarine flooding which lead to problems such as infrastructure threatened by
eroding shoreline or flooding in the coastal areas (due to, for example, high riverine
flow and high tide conditions).
The development and industrialization of the Black Sea region has also led to
other changes in the coastal areas which impacts biodiversity, such as sewage and
other forms of pollution, development of transport links (e.g. port facilities, coastal
roads), access and trampling issues for recreational access. The continuing trend for
economic development in the Black Sea region is likely and there are likely to be a
range of negative connotations for the coastal areas which will continue to stress the
environmental and ecological system into the future.

Marine
Ecosystems /
Biodiversity

The Black Sea is almost cut off from the rest of the world’s oceans, is over 2200 m
deep and receives the drainage from a 1.9 million km2 basin covering about one third
of the area of continental Europe. Every year, about 350 km3 of river water enters the
Black Sea from an area covering almost a third of continental Europe and including
significant areas of seventeen countries: Austria, Belarus, Bosnia and Herzegovina,
Bulgaria, Croatia, Czech Republic, Georgia, Germany, Hungary, Moldova, Serbia,
Slovakia, Slovenia, Romania, Russia, Turkey and Ukraine. Europe’s second, third and
fourth largest rivers (the Danube, Dnipro and Don) all flow to the Black Sea66. The
Black Sea has a positive water balance; that is, a net outflow of water through the
Bosphorus and the Dardanelles into the Aegean Sea.
The communal nature of the Black Sea water traversing country boundaries creates a
need for a regional approach to environmental quality and preservation of biodiversity.
In the EU countries this “regionalisation” of marine health and biodiversity
preservation is well underway: through the Water Framework Directive (WFD)
and Marine strategy Framework Directive for coastal and marine environmental
quality and the Natura2000 network (under the Habitats and Birds Directives).
There is growing international realisation that for migration or wide ranging species,
international co-operation is vital and for sedentary species / location specific habitats
(e.g. intertidal wetlands) strategic networks are more effective than isolated piecemeal
site protection. International disposition is very much supportive of regional or
international agreement for conservation.
There is a high risk of pollution from shipping and offshore oil/gas installations.
A huge increase in the volume of oil being transported across the Black Sea and
oil/gas extraction from beneath the Sea itself have greatly increased the risk of oil
pollution. Already, relatively high contamination levels of some pesticides, heavy
metals and Polychlorinated Biphenyls (PCBs) are present at specific sites in the

65 BSERP, UNOPS, UNDP, GEF, 2007. Black Sea Transboundary Diagnostic Analysis
66 Schoen, G., 2012. Background Analysis – Climate Change Adaptation and the Black Sea Region
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Black Sea, with illegal dumping/discharges (particularly of agrochemicals) being
recognised as a particular problem. This makes improvement of maintenance of
marine environmental quality a high priority.
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C

limate change in a general sense is perceived as the predicted changes in
meteorological parameters such as temperature and / or rainfall. Across
the world, the further refinement of predictions and response planning to
these future meteorological conditions form the basis of local, national and regional
responses. Thus, these “best guess” estimates of future meteorological conditions are
important in defining the degree, nature and extent of the response; as such they form
a vital component of adaptation planning. Within the DPIR model, these projected
meteorological changes form the basis of the Pressures linked to climate change.
However, the influence of climate change is not just apparent in present-day or modeloutcomes of future projected meteorological conditions. Climate change has changed
various aspects of the remits of institutions (or created new institutions such as EU
DG-CLIMA), ways of working of government servant and scientists. The need for
transboundary and multinational responses to climate change, the need for international
leadership and agreements for climate change and the need for a fundamental response
which is not just “business as usual” have led to a revision and re-formulation of many
aspects of governance. Thus, climate change has operated as an agent of change in
governance structures at the local, national and international level; and created
pressures or demands for various institutions to reform their architecture and formulate
responses. This mediation of governance structures created by climate change can also
be considered a Pressure.
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As a consequence, in this work we identify the Pressures associated with changes in
meteorological parameters and the projected future scenarios; these we call “meteorological
climate change Pressures”. However, we additionally recognise the Pressures elicited from
the, often internationally-led, momentum created by climate change; these we call “contextual
climate change Pressures”. The following sections describe the meteorological and the
contextual climate change pressures.

3.1 Meteorological climate change Pressures
Changes in climate are expressed as changes in various parameters which create the
meteorological regime which we see a glimpse of as the weather each day. Whilst modelling
future climates is highly complex, consolidated attempts have been made to predict the future
global climate under a range of possible future scenarios which are linked to various future
greenhouse gas (GHG) emissions. The latest reporting of these consolidated future modelling
attempts was in the 4th Assessment Report (AR4) published by the IPCC in 2007. (The full
5th Assessment Report (AR5) will be released in October 2014.)
Relevant predictions from AR4 have been collated together to provide a future projection
for the Black Sea region. The future projections are described in comparison to the “climate
normal” baseline 1961-1990 level. The AR4 information provides indicative trends of change
over the next ~80 years; for example “warmer winters”. In addition, AR4 also provides model
outcomes for the years 2070-2099 for specific meteorological parameters. It does not provide
shorter term projections, however, interpolation of these trends to shorter time periods (e.g.
2030, or 2050) maybe provide an indicative outcome, particularly for average temperatures
(see guide to interpretation in last row of table).
Observational data taken after the end of the “climate normal” period (i.e. after 1990 and
before present) have tended to confirm the trajectory of change identified in AR4. However, it
should be stressed that the information presented is an indicative long-term projection rather
than future certainty. A revised IPCC report (AR5) will be produced in late 2013 which will
update the AR4 projections; the information presented below is structured in the reporting
categories for AR5 to permit easy revision in the future with latest projections.
Table3.1. Future meteorological projections for the Black Sea region extracted from IPCC-AR4 (2007); the table is divided into terrestrial and coastal & marine parameters and
figures presented for the period up to 2090 (see text at bottom of table for further guide to interpretation).

CLIMATIC PROCESSES

PROJECTED CLIMATE CHANGES*
Terrestrial

Changes in surface temperature and soil
temperature

Increase in air temperature on average +1 to 5oC
Warmer winters
Yearly maximum air temperature to increase (hotter
hottest summer days)
Yearly minimum air temperature to increase
(warmer coldest winter days)
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CLIMATIC PROCESSES

PROJECTED CLIMATE CHANGES*

Changes in hydrology, runoff, precipitation
and drought

Decrease in precipitation (up to 30 – 45% but low
confidence)
Decrease in runoff (6-36%)
Increased winter flows into rivers but decreased (up
to 80%) summer river flow
Ground water recharge reduced
Greater risk drought (100yr drought becomes 50yr
drought)
River basin discharge probably more variable
Greater risk of floods (probably minimal)

Changes in atmospheric circulation, including
wind

Decrease of average wind, but of minimal extent

Spatial and temporal patterns of climate
variability

More heat-waves

Changes in extreme events, including tropical
and extra-tropical storms

Increase in high intensity rainfall events

More droughts
Maybe more extreme wind events

Coastal & Marine
Changes in ocean temperature and heat
content

Sea surface temperature (SST) increase +1.5 to
2.6oC
Increased stratification of water column

Ocean salinity change and freshwater fluxes

On a regional / local scale - altered flood risk in
coastal lowlands; altered water quality/salinity;
altered fluvial sediment supply; altered circulation
and nutrient supply.

Sea level change, ocean waves and storm
surges

Sea level rise (SLR) of 1.7mm over 20th century,
now 2.4 times compared to increases in 20th
Century.
Expected Sea level rise of 0.37 – 0.58m – up to 50%
more in some areas of EU during the 21st Century.
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Ocean biogeochemical changes, including
ocean acidification

Reduction pH 0.1 (more acidic) since year 1750.
Expect further reduction by pH 0.1 to 0.3. (pH
from 8.0 to 7.8, i.e. more acidic)

Changes in ocean surface processes

On a regional / local scale - altered wave conditions,
including swell; altered patterns of erosion and
accretion; re-orientation of beach plan form.

Changes in ocean circulation

Changes circulation likely – but no clear indication
of what changes.
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CLIMATIC PROCESSES
Spatial and temporal patterns of ocean
variability

PROJECTED CLIMATE CHANGES*
Increase storm intensity
Increased extreme water levels and wave heights

* Interpretation of expected changes – the text provides a description of the projected climate changes
for a range of meteorological aspects. When descriptive text is used this means that from the present the
situation is expected to change in the direction indicated up to the longest period of the climate projections
(usually 2090). When particular figures are provided they are indicative figures from modeling results
and are for 2070 – 2099 compared to 1961-1990 period (known as climate normal baseline) – this is
the only time period provided in AR4 (section 12.3). In many cases it is not unreasonable to assume
as a “rule of thumb” that the meteorological parameters will change in a linear way between climate
normal and the 2070-90 period – thus allowing interim and more short term changes to be estimated.
However, this is only indicative and may be somewhat erroneous for some parameters especially related
to precipitation.

The AR4 results provide a broad based view of the Black Sea region. Probably the most
significant projected changes by 2080 are in relation to the increase in air temperature and
the shift / reduction in precipitation. The projections for air temperatures are likely to lead
to warmer summers, and in places which are already hot during this period, this will lead to
uncomfortable heat stress. This average temperature increase is likely to be compounded by
more frequent / intense heat-wave periods in which it will be extremely hot and uncomfortable.
During the winter period the average temperature is also likely to rise, this will mean that
snow precipitation and snow cover duration is likely to reduce, annual snow fields will be
pushed to higher altitudes up mountains or disappear and snow melt will occur earlier in the
spring. The 2080 picture for precipitation is less clear from the models, however, precipitation
is likely to reduce overall. This decline in precipitation is likely to be dominated by a summer
decrease, whereas winter precipitation is likely to be similar to present but maybe with more
intense storm periods. A summary for the expected future 2080 climate for the average dweller
in the Black Sea region would be “generally warmer and drier with more intense rainstorms,
drought and heat-waves”.
However, within this region it is not likely that the projected changes are systematic or uniform
across the region, for example some areas may experience the upper end of the projection,
whereas other regions the lower end of projections. A number of National Communications
on Climate Change have been produced which downscale projections to a more local (national
or sub-national) spatial scale. The following table reports on these downscaled models in
order to provide a national picture based on the 2025 – 2070 and the 2070-2099 time period
in comparison with “climate normal”. It is notable that, although there are some national
variations in comparison with AR4, the national modelling is generally compatible with
regional AR4 projections.
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Table 3.2 Future meteorological projections for countries of the Black Sea region extracted from National Climate Change Communications. Figures
presented are short to medium projections (2025 – 2070) and for longer-term changes for (2070-2099); all changes are in comparison with the
1961-1990 “climate normal” baseline.

COUNTRY –
COMMUNICATION NUMBER
(PUBLICATION DATE)

Albania
2nd (2009)

Armenia
2nd (2010)

Azerbaijan
2nd (2010)

Bulgaria
5th (2011)

INSTITUTIONAL LEAD

Ministry of
Environment, Forestry
& Water Admin.

Ministry of Nature
Protection

Ministry of Ecology &
Natural Resources

-

MODEL USED FOR
PROJECTIONS

Unclear

PRECIS

HasCM3

SHORT TO MEDIUMTERM TEMPERATURE
& PRECIPITATION
PARAMETERS
(2025 – 2070)

Mean annual
temperature +0.8 –
1.1o C by 2025 and
+1.7 – 2.3o C by
2050.
Annual precipitation
-3.4 to -2.6% by
2025, -6.9 to -5.3%
by 2050.

MAGICC/SCENGEN
PRECIS
Mean annual
temperature +1.0 –
2.1o C by 2030, +2.9
– 3.4o C by 2070.
Precipitation -2 to -6%
by 2030, -3 to -17%
by 2070.

Mean annual
temperature +1.5 –
1.6o C in 2021 – 2050.
Precipitation +1020% in 2021 – 2050
(modeling is “the cause
of some doubt”)

Spatially averaged
temperature +1.5 –
2.8o C by 2021-2050
Spatially averaged
precipitation unclear
presentation of results
but small negative.

Mean annual
temperature +3-6o C
LONGER-TERM
TEMPERATURE &
PERCIPITATION
PARAMETERS
(2070 – 2099)

Mean annual;
temperature +2.9 –
5.3o C

Mean annual
temperature +4-5o C
by 2100

Annual precipitation
-9 to -16% (most
summer -30- 54%).

Precipitation -8
to -27%, most in
summer

More precipitation as
rain and not snow.
OTHER LONGERTEMPARAMETER AND
CHANGE
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More heat-waves.
More hazardous
intense precipitation
(3-5days per year).

Precipitation increase
20 – 80% West to
East. Only increase
in Nakhchivan AR is
projected to fall –
modelling questionable
boundary conditions.
Other models 15-20%
decrease.

Mean annual
temperature +3-4o C
Precipitation -5 to
-20% (more in west
compared to east)

Soil moisture decrease
spring and possible
summer.
Relative air humidity
reduced, except
autumn.
River flow reduced by
24%.
Reduction of snow
in precipitation by
20-40%.

Milder winters, less ice
days.
Water resources -10%.

30% more hot days
(over 25o C)
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COUNTRY –
COMMUNICATION NUMBER
(PUBLICATION DATE)

Georgia
2nd (2009)

Greece
5th (2010)

Moldova
2nd (2009)

Romania
5th (2010)

INSTITUTIONAL LEAD

Ministry of
Environment
Protection & Natural
Resources

Ministry of
Environment Energy &
Climate Change

Ministry of
Environment & Natural
Resources

Ministry of
Environment & Forests

MAGICC/SCENGEN

Unclear -undertaken
by National
Observatory Greece

ECHAM4, HadCM2,
CSIRO-Mk2

ENSEMBLES GCM

No information

Temperature &
precipitation use IPCCAR4 at Mediterranean
scale

MODEL USED FOR
PROJECTIONS

SHORT TO MEDIUMTERM TEMPERATURE
& PRECIPITATION
PARAMETERS
(2025 – 2070)

LONGER-TERM
TEMPERATURE &
PERCIPITATION
PARAMETERS
(2070 – 2099)

OTHER LONGERTEMPARAMETER AND
CHANGE
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PRECIS

1-2o C coastal and 2-3o
C inland in 2031-2060
(based on AR4)
Mean annual temp
+3.5o C by 2100
(West Georgia)
Precipitation -6%
(or -70mm) by 2100
(West Georgia).

Temperature &
precipitation use IPCCAR4 at Mediterranean
scale

Temperature +1.7 to
1.9o C by 2039
Precipitation – high
variation between
models.

Mean annual
temperature 4-5o C
Precipitation –
variation between
models – but all
decrease summer and
autumn.
Summer 25 – 53 days
longer.
Aridisation process
across country.

Temperature +0.5 to
1.5o C by 2020-2029.
Other modelling +0.7
to 1.1o C by 2001-2030.
Variable results for
precipitation
Seasonal mean
temperature +2.4 to
3.8o C
Decrease winter and
increase some summer
/ autumn months.
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COUNTRY –
COMMUNICATION NUMBER
(PUBLICATION DATE)

Russian
Federation
5th (2010)

Serbia
1st (2011)

Turkey
1st (2007)

Ukraine
3rd, 4th and 5th (5th in 2011)

INSTITUTIONAL LEAD

Ministry of Natural
Resources and
Ecology

Ministry of
Environment & Spatial
planning

Ministry of
Environment &
Forestry

Ministry of
Environmental
protection

MODEL USED FOR
PROJECTIONS

-

EBU-POM

RegCM3

SHORT TO MEDIUMTERM TEMPERATURE
& PRECIPITATION
PARAMETERS
(2025 – 2070)

LONGER-TERM
TEMPERATURE &
PERCIPITATION
PARAMETERS

Temperature 0.8 to
1.1o C by 2001 – 2030.
No information
presented

Temperature 2.4 to
3.8o C by 2071 – 2100.
No information
presented

(2070 – 2099)

OTHER LONGERTEMPARAMETER AND
CHANGE

Precipitation -5 to
-10% by 2001 - 2030

Water resources
expected to increase
8-10% and seasonal
distribution will be
more uniform.
Expected decline
in glacial runoff
although general
trends on river flow
are positive.

Precipitation 0 to
-15% by 2071- 2100.

No information
presented

CGCM3.1
UKMO-HadGEM1
Temperature +0.1 to
0.3o C by 2010-2019
and +0.2 to 2.1o C by
2010-2050.
Variable results for
precipitation

Seasonal mean
temperature increase
1.5 to 4.5o C on Black
Sea coast (most in
summer & autumn).
Small precipitation
increase Black Sea
coast (especially
winter)

Reduction snow up
to 200mm in eastern
Black Sea mountains
– reduce river flow,

Mean annual temp +0.3
to 3o C by 2100
Precipitation -0.3 to
+2.3% by 2100

A shift in climate zones
and unstable weather
– large amplitude of
temperatures for short
periods of time.
Other natural risks are
the flooding of large
areas, desertification
and lack of drinking
water for the eastern
and southern regions of
Ukraine.

The above table using information in the National Communications on Climate Change
shows a good degree of consistency with the AR4 projections. There is a universal prediction
for increased average temperatures and there is a common trend for reduced precipitation.
The seasonal variability in the reduced precipitation is generally going to go up, which means
that precipitation will be more focused on the winter period and much reduced in the summer
period. It should be noted that the compounding of both reduced annual precipitation and
increased seasonal variability creates much greater Pressure than just the reduced precipitation
on its own. This is instructive to interpretation of climate change projections in which it is not
just the average of the meteorological parameter which must be considered, but the variability
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in that parameter as well.
As the spatial scale decreases the modelling becomes more problematic due to less long time
period meteorological data (from weather stations) and in many cases in the NCCC the number
of model variants used is less than in AR4 which may well mean a reduction in the confidence
of the results. The downscaled models also start to pick up the within-country variation –
maybe with higher precipitation on coastal areas and increased aridity on inland areas – and
then reporting these at a country level requires taking an spatial average of these areas (or in
GIS terms pixels). The inter-country comparisons are also complicated by the use of different
models for the climate projections by different countries and also the use of different spatial
scale (pixels) in the model outputs. Whilst the climate trends at the wider Black Sea region
and areas within the region would seem to have a reasonable degree of confidence, those for
individual countries, especially those that are not aligned with large scale model predictions
(e.g. precipitation in Moldova and Romania), have less associated confidence and their results
need to be treated with care.

3.2 Exogenous climate change Pressures
Besides the projected meteorological change described in the previous section we also recognise
additional Pressures elicited from the global momentum created by climate change. These are
different to the internal and endogenous climate pressures which have been elaborated above
which are caused by changes in the meteorological conditions in the Black Sea countries. We
term these pressures from outside the region as exogenous climate change pressures as they are
largely created by initiatives and institutional structures outside the region but manifest their
Pressure on the region in its climate response
Need to meet international agreements
In most Black Sea countries, institutional arrangements and the legislative framework to
address climate change issues were established in accordance with the UNFCCC and its
Kyoto Protocol. In some cases the mandate that this compliance created was too narrowly
focused and thus it was weak in encompassing /enforcing many of the key areas that are critical
to addressing climate change issues. The structures were set up to assess and monitor the
binding emissions targets, but other governance aspects related to emissions and also wider
climate change aspects e.g. “clean” production, green economy, resilience and adaptation, were
not inculcated. For example, the Ukraine established the appropriate legislative framework
and institutional arrangements required by UNFCCC and its Kyoto Protocol. In practice
these arrangements were only effective for the initiation of carbon markets. The arrangements
did not take into account the strong capacity needs and frameworks required in areas such as
adaptation/mitigation, technology transfer, scientific research or public awareness. There are
further difficulties in the implementation of the market mechanisms of the Kyoto Protocol
such as for Ukraine the Joint Implementation ( JI) mechanisms. However, the net effect of
the international agreements has been to pressure relevant institutions to deliver specific, preagreed emissions targets.
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Promotion of International initiatives and resources
There has been a suite of advancements outside the region which could help facilitate advancements
within the region. These create pressures which require response from within the region and thus
initiate various rolling project cycles towards various levels of climate response. These developing
areas include:

1. A
 ctive Engagement to tackle Climate Change Transboundary Threats: There is a growing
interest from intergovernmental organizations and regional initiatives around the world
to take up the topic of climate change and to use regional governance spaces for fighting
transboundary related climate change threats, to incentivize transnational technology transfer
or to harmonize UNFCCC negotiation positions72. For example, the EU embarked to develop
a regional adaptation framework and UNEP/MAP is on the way to integrate climate change
into the sustainable development policy framework of the Barcelona Convention.
2. Active Engagement of UN: The UNDP has already taken proactive steps to support practical
initiatives in climate change adaptation. In 2010, the UNDP collated this information to
produce a toolkit for the design of climate change adaptation initiatives for practitioners.
Further, UN Agencies are actively engaged in linking actors and supporting national greener
production, Global Compact Networks and sustainable business development programmes.
3. Existence of EU Legislation on Climate Change, Energy and Environment: The EU climate
change, energy and environmental legislation provides a positive framework for accelerating
climate change mitigation and adaptation in the Region through directives on issues such as
promotion of renewable energy, establishment of the EU ETS, reducing GHG emission from
transport fuels, end-use energy efficiency, environmental impact assessment, environmental
liability, chemical waste management, integrated pollution prevention and control and
integrated watershed management.
4. Establishment of an EU strategic Framework for Climate Change Adaptation: The EU
embarked to establish a strategic framework for adaptation to reduce EU’s vulnerability to
the impact of climate change, including the development of many useful tools, guidelines
and assessments concerning climate change. These efforts can provide valuable input for
other regional inter-governmental initiatives. The White Paper builds on the wide-ranging
consultation launched in 2007 by the Green Paper on Adapting to Climate Change in Europe
and further research efforts that identified action to be taken in the short-term. The white
paper is accompanied by three sectoral papers on agriculture, health and water, coasts and
marine issues.
5. Existence of the EC Biodiversity Action Plan: One of the 10 objectives of the EC Biodiversity
Action Plan is to support biodiversity adaptation to climate change. Studies were carried out
to provide an overview of the likely impact of climate change on biodiversity in the European
Union and give recommendations for policy and research as well as on assessing the potential
of ecosystem-based approaches to climate change adaptation and mitigation in Europe.

72 Schoen, G., 2012. Background Analysis – Climate Change Adaptation and the Black Sea Region
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6. P
 romotion of Best Practices from EU on How to Protect Infrastructure from Climate Change:
The EU has an important role in promoting best practice, via support for infrastructure
development and also in developing standards for construction. Improving the resilience of
existing transport infrastructure and energy networks requires a common and coordinated
approach for assessing the vulnerability of critical infrastructure to extreme weather events.
This provides a basis for strategic choices regarding networks, back-ups and energy security,
and for maintaining stable transport networks and services. Infrastructure projects which
receive EU funding should take climate-proofing into account based on methodologies
to be developed. Commission will work with Member States and stakeholders setting
guidelines and exchanging good practice, to ensure that account is taken of climate change
impacts when implementing the Environmental Impact Assessment (EIA) and Strategic
Environmental Assessment (SEA) Directives and spatial planning policies.
7. EU Initiatives on Research on Climate Change: Climate change will be an important issue
for the recently inaugurated European Institute of Innovation and Technology which is
setting up a Knowledge and Innovation Community on climate change and adaptation.
Climate change has or is already a component of a numbers of EU FP6 and FP7 projects,
though the main thrust to date has been on aspects of environmental management and
quality (e.g. PEGASO, PERSEUS, COCONET, MEECE).
8. Climate Screening of Policies and Frameworks from International Organisations: Those
screenings have analysed the extent to which climate change has been mainstreamed into
projects and programmes, often supported by bi- and multilateral development assistance.
For example, the OECD made a declaration on Integrating Climate Change Adaptation
into Development Cooperation, for which a global stocktake of progress was done. The
World Bank and other regional development banks have also screened their project
portfolios for investment risk relating to climate.
Increasing institutional awareness of climate change
The increasing awareness of climate change in institutional roles and remits can be tracked over
time, as climate change becomes recognised as globally significant. A number of instruments
have solidified climate change in national and regional remits.

The Black Sea Transboundary Diagnostic Analysis (TDA) (200767 ) reconfirmed four priority
transboundary problems expressed in the Black Sea Strategic Action Plan of 1996 (amended
2002). These are: eutrophication/nutrient enrichment; changes in marine living resources;
chemical pollution (including oil); and biodiversity/habitat changes, including alien species
introduction. Climate change was only addressed in the margins at this stage but it made
a presence. However, climate change was addressed in the revised Strategic Action Plan in
2009, which was prepared based on the TDA of 2007 and adopted in April 2009 by the Black
Sea coastal states.
The signature to UNFCCC by all BSEC Member States created the multilateral environmental
agreement (MEA) with the most potential for building climate change into many economic
sectors. Many BSEC Member States also followed the call of the UN to prepare and
enforce national sustainable development strategies (Rio, 1992). As part of the National
67 http://www.blacksea-commission.org/_publications-GEF.asp
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Communications on Climate Change prepared under the umbrella of the UNFCCC, countries
are required to develop vulnerability assessments and adaptation plans for key sectors. Over
time this has increasingly contributed to establishing climate change as a topic of governmental
concern and also by promoting awareness and concern regarding projected climate change effects
and required responses.
Positive but fragmentary steps to link green economy into climate change
There is a lack of a consolidated strategy and programmatic interrelation in the region. This
is especially the case in the inter-linkages between climate change adaptation, mitigation and
aspects of the green economy. This is a number of reasons associated with regional uptake, which
include:

1. A first set of efforts, more hands-on regional green economy as well as climate change
adaptation and mitigation initiatives are not yet in place in the Region. The strategic and
programmatic interrelation between green economy and climate change in the context of
Rio+20 has not been promoted and fully captured yet. The linkages between the regional
climate change response, mitigation, adaptation and the green economy are not understood in
a common way between major institutional stakeholders.
2.	Institutional infrastructure to tackle climate change is evolving in the Region and often
chronically understaffed. The climate change institutional and operational arrangements in
most countries lack sufficient capacity to coordinate and support adaptation and mitigation
initiatives. Capacity and resource constraints are further compounded by a high staff attrition
rate, which affects institutional memory at the national and local level. Moreover, the crosscutting nature of climate change, which requires coordination across sectors and ministries,
creates a not easily surmountable obstacle68.
3. The Black Sea region already has numerous agreements, alliances, and acronyms. Existing
organisations may have overlapping activities, and their composition reveals the potential for
competition within the Region, with impacts on efforts towards climate change adaptation
and Green Economy.
4. There is little policy-oriented research on the challenges and opportunities for cooperation in
the Black Sea region, so as for the fields of environment, climate change and green economy69.
Climate change entrenches the environmental sectoral view
Decades of environmental mismanagement have diminished the region’s natural resilience.
A World Bank report concludes therefore that vulnerability over the next ten to twenty years
will be dominated by socio‐economic factors and legacy in Eastern Europe and Central Asia70.
The environmental legacy of central planning is particularly dramatic for agriculture, greatly
increasing the sector’s vulnerability to climate change. Vulnerability in the Black Sea region is also
exacerbated by on-going poor coastal management and existing stresses— pollution, overfishing,
construction too close to the coast and the damming of rivers, which prevents sediment flows
from reaching the coast, worsening erosion. The terrestrial situation is also of concern in certain
areas / habitats.

Much as existing anthropogenic pressures have reduced ecosystem-level resilience, the response
68 Schoen, G., 2012. Background Analysis – Climate Change Adaptation and the Black Sea Region
69 Altmann, F.L., Deimel, J., Garcia Schmidt, A., (2010). Democracy and Good Governance in the Black Sea Region – Policy Report IV
70 World Bank Report, 2009. Adapting to climate change in Eastern Europe and Central Asia.
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to climate change is perceived by some as yet again trying to increase this environmental
resilience. Whilst, the environmental dimension of climate change is vital to consider, it should
not negate other aspects of climate change response which could include economic reform,
behavioural change, forward-thinking and long term planning and increasing citizen control.
While national institutional arrangements for climate change have been established in some
countries to assist in coordination and implementation of climate change-related activities,
in many cases, the arrangements are not effective as climate change is perceived to be solely
an “environmental” issue. Many challenges exist with regards to coordinating the planning,
designing and monitoring of climate change initiatives amongst key national institutions and
these are not necessarily focussed on the environmental sector.
“Spill over” effects from active neighbouring area

Comparative analysis, or “looking over the fence” into neighbouring regions, may help to
initiate, energise, structure or even compliment responses of neighbouring areas. For the Black
Sea region this active neighbour could be the Mediterranean Commission on Sustainable
Development. The Mediterranean Commission on Sustainable Development (MCSD) is
an advisory body to the Contracting Parties of the Mediterranean Action Plan (MAP). It
has a unique structure of representatives of the 22 Contracting Parties as well as 15 rotating
representatives from local authorities, business community and NGOs, forming, on equal
footing, a think-tank on policies for promoting sustainable development in the Mediterranean
Basin. The MCSD coordinated the preparation of the Mediterranean Strategy on Sustainable
Development (MSSD), which was adopted by the Contracting Parties in 2005. The MCSD
framework provides guidance for national decision makers to address sustainable development
issues, implement international agreements and initiate partnerships. It is also a benchmark
against which the entire Mediterranean community can monitor and assess its contribution to
a common vision of a sustainable Mediterranean.
During the 16th Meeting of the Contracting Parties to the Barcelona Convention and
its Protocols held in Marrakesh in November 2009, adaptation to climate change in the
Mediterranean coastal and marine environments was identified as a priority issue requiring
attention. Accordingly, climate change adaptation in the coastal zone has been incorporated
into the “Marrakesh Declaration” and the Regional Activity Centres were further tasked to
implement associated climate change activities within the framework of the Mediterranean
Strategy on Sustainable Development.
In 2010, UNEP-MAP produced a position paper on climate change in the coastal zones
of the Mediterranean. This was followed up in 2011 with a publication of a first draft of
“Towards a Regional Adaptation framework for Climate Change in the Mediterranean”; this
document outlines the objectives, priorities and action priorities for adaptation to climate
change71. Regional Activity Centres are also increasingly incorporating climate change within
the respective mandates advancing a number of research initiatives and pilot projects, especially
the Blue Plan Regional Activity Centre and the Cleaner Production Regional Activity Centre
(CP/RAC). This functional and cohesive Mediterranean response and governance architecture
can help provide impetus and increase the tangibility of success in possible responses to climate
change in the Black Sea.
71 UNEP-MAP (2011) Towards a Regional Adaptation framework for Climate Change in the Mediterranean. UNEP (DEPI)/MED WG.358/3.
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T

he previous chapter on Pressures has considered the projected changes in the
future climate and other contextual climate-related changes which have been
created from global and regional responses to climate change. An appreciation
of the Pressures helps to define the expected future. However, in order to identify what
adaptations are required to ensure resilience to these climate Pressures, it is necessary
to determine the effect or Impact of these Pressures. Impacts in the DPIVR framework
are defined as the effect of climate change on the socio-economic and environmental
dimensions of the Black Sea region and are elaborated below under the economy, society
and nature themes.

4.1 Impacts – economy
The following table elaborates the expected Impact of climate change Pressures on
the main economic sectors. The analysis suggests that the manifestations of climate
change will be apparent in all of the economic sectors and will have a profound effect
on some of the more natural resource-based activities. It is likely that the need to resist
or build resilience to the effects of climate change will affect profit margins, especially in
terms of new infrastructure requirements (e.g. strengthening port facilities). This may
threaten the cost-benefit of the activity in some more vulnerable areas and lead to decay
or shift in economic activities72.
72 World Bank (2009) Adapting to Climate Change in Europe and Central Asia. World Bank.

| 47 |

4

Impact – the effects of climate change

COMPONENT
Energy

PROJECTED IMPACT
> Rising temperatures, changes of the amount of precipitation and variation in
humidity, wind patterns, and the number of sunny days per year could affect energy
consumption patterns especially around specific (e.g. river) areas (for example, in
Albania, space heating energy demand for households is likely to reduce by 10.6%,
while cooling energy demand is likely to increase by 11.7% ).
> Localised issues for thermal power production through loss of cooling water due to
seasonal shift for high electricity demand during periods of low water availability.
> Increase in line resistance in grids and other negative technical effects on electricity
supply lines.
> Energy infrastructure at risk from a number of issues such as structural subsidence
and construction difficulties as permafrost thaws earlier and deeper impeding the
construction of new production areas / pipeline routes.
> Increased storminess and erosion might stress oil and gas infrastructure on the
Russian, Ukrainian, and Georgian coasts Climate change and sea levels rise might
affect the transportation of oil cargos. Accidents provoked by climate change
projected increase storm intensity might spread further oil pollution.
> Hydropower potential decline by 20-50% around Mediterranean and West Black
Sea region by 2070. For example, in Albania, a reduction is predicted of 700 GWh
(10–12%) of total hydro generation up to year 2025.
> No change on wind-power potential but an increase in the hours of sunshine can
lead to increase of solar energy use for different energy services.

Transport

> More damage to rail and road surfaces due to higher temperatures and increase in
operational failing.
> Reduced frost and snow increase winter safety and reduce maintenance costs.
> F looding, intense rainfall, high winds can create transport disruption.
> Riverine transport may suffer from reduced flow limiting navigation
> Drying ground may lead to subsidence and disruption of infrastructure.
> Increased use of air conditioning in vehicles increase fuel consumption.
> Transport problems / cost may further marginalize peripheral populations.

Water
Resources

> With the likelihood of many more extreme events—floods and droughts—water
quality could be profoundly affected. This impact will be increased by the poor
condition of infrastructure.
>
Freshwater shortages originating from increasing temperatures and droughts,
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decreasing precipitation, decreasing runt-off and diminishing groundwater levels,
with consequent impacts on fisheries production, human health, tourism and
agriculture
> Erosion, floods, and infiltration of saltwater into aquifers will further affect
vulnerable lowland areas, river deltas, coastal wetlands, port cities, transport and
energy infrastructure. Poor waste management practices, unregulated building of
waste dumps and landfills might worsen the situation. Shore erosion may increase
the amount of pollutants and solid wastes flushed into the sea

Tourism

> Possible lengthening and flattening of tourist season
> As heat will rise, tourism at Black Sea resorts might become one of the Region‘s
growth industries
> Loss of beaches or inward migration of shoreline leads to loss of tourism amenity
and infrastructure. Requirement for heavy capital investment through coastal
protection schemes if coastal lines under progressive erosion to be maintained.
> Loss of skiing areas and days of skiing per season due to warming of winters.

Agriculture

> Reduction in agricultural productivity– effect may be outweighed by improved
cultivation techniques and decreased water demand (autonomous adaptation).
> Lengthened growing season in some localities.
> More loss of crop / production through extreme events likely.
> Southern European crops grown more in northern EU areas.
> Y ield variability increase and reduced average yield.
> Climate change localised effects on other processes especially soil in terms of
organic matter, erosion risk and salinisation.
> Livestock disease likely to be introduced, remain overwinter or spread – more
livestock pathological issues
> Need for static farms turn to new crops and associated infrastructure and practice
as climatic bands shift.

Marine
fisheries and
aquaculture

> Aquaculture – warmer sea will bring increased growing seasons and productivity
but increase stress and incidence of pathogens. Operation costs may be affected by
algal blooms and gelatinous zooplankton and medusa.
> A negative modifications of fish landings which are anyway now about half of what
they were in the second half of the 1980s.
> Commercially important marine living resources have been greatly affected by alien
species introductions, eutrophication, over-fishing and habitats change/damage
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and further changes may be climate induced.
> The economically critical fishing industry will be threatened by overfishing and
pollution, and will be further stressed by the projected increase in water temperature.s

Infrastructures

>
Times of more extreme heat, heavier precipitation, and occasional flooding
carry implications for the planning, design, construction, and maintenance of
infrastructures (e.g. due to the damming and channeling of rivers, along with
ill managed coastal development which might alter the sediment balance and
distribution, resulting in erosion problems or unregulated building, for example in
Russia, Ukraine and Georgia, that is close to the shore and can advance erosion and
increasing sensitivity to climate impacts, or buildings that might being have been
erected on sites exposed to coastal surge and storms).
> Countries with numerous ports and high economic activity (such as Russia) will
be vulnerable to floods and salt water intrusion into the aquifers. Coastal landfills
around the Black Sea, notably in Georgia, have been already identified as pollution
hotspots, and coastal erosion could increase the amount of pollutants flushed to
sea, threatening a fishing industry already struggling with the consequences of
overfishing and pollution73. Ukraine is already experiencing erosion problems that
are prompting a loss of housing, arable land, and industrial and touristic sites74.
The Black Sea coast of Turkey is vulnerable mainly in a few deltaic areas. Storm
surges are already affecting some settlements and worsening conditions may bring
damages to the 23 ports along the Black Sea. Furthermore, storms, erosion and
sustained flooding are predicted to damage the very important east west road
system that runs along the coast very near to the shoreline75.
> Sea level rise is threatening the numerous ports and towns along the Russian,
Ukrainian, and Georgian coasts

Forestry

> Fires to be caused by climate change and increase of temperatures will cause
considerable damage to forests and grasslands. In forests and pastures, fires will be
more frequent and more dangerous.
>
Many pests that might appear and prosper in the warmer conditions would
endanger some forest tree species (Cnethocampa pityocampa, Evetria buoliana,
Limantria dispar etc.).
> Expected changes of flatland forests areas include:  a) the extension of the evergreen
forest area (Lauretum) which is likely to increase, b) the deciduous forest area
(Fagetum) is likely to decrease in some countries such as Albania.
> Meadow ecosystems are mesophyllic and require a high level of humidity and
summer drought is likely to reduce their extent.
> Steppe ecosystems are expected to shift upwards on mountain slope by 250-300m,
as a result of which those areas will shrink to a small extent, and their composition
and structure will undergo significant changes. In addition, it is possible that steppe
expands into previously forested areas (if reforestation work is not done).

73 Schoen, G., 2012. Background Analysis – Climate Change Adaptation and the Black Sea Region
74 Schoen, G., 2012. Background Analysis – Climate Change Adaptation and the Black Sea Region
75 Schoen, G., 2012. Background Analysis – Climate Change Adaptation and the Black Sea Region
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> It is expected that conditions for forest growth will improve at medium altitudes
(from 2300m to 2500-2700m), as a result of which the area of forest ecosystems will
expand upwards on mountain slopes. Common spruce forest (Picetum) is expected
to reduce in extent quite rapidly in some countries while the alpine pasture on the
top of high mountains would be reduced in area.

4.2

Impacts – society

This section focusses on society itself of the Black Sea region and the Impacts on the main
components of that society: the following table has elaborated the social Impacts.
The information in the table shows that whilst the demographics are highly variable across
the countries in the Black Sea region, it seems to be the case that the severe climate change
Impacts will be centred on specific parts of the society and not equally dispersed across society.
The groups which will tend to be linked to more significant climate change effects are likely
to be the rural (as they are based on natural resources and usually have low diversification)
and the poor (who have limited resources or adaptive capacity to respond). Whilst some of
the population may be rural and some may be poor, the most vulnerable groups are likely to
be those that are rural and poor. This is not to say that urban areas will not be affected by
climate change, but that urban areas have more ready and apparent services (such as medical);
although they need to be cohesive enough to cope with peak need (such as extreme events) and
accessible even to the peripheral sectors of society.

COMPONENT
PROJECTED IMPACT
Demography

>
Climate change will aggravate the demographic effects and overexploitation
likely to be experienced due to increasing population. This effect is likely to be
experienced in particular zones (e.g. deltas) or sectors of society (e.g. agricultural
workers). Knock-on consequences are likely to be increased displacement and
forced migration.
> Economic migration more likely in those negatively affected by climate both intranational and international; this is probably likely to lead to increased urbanization
and expansion of cities.
> Likely increase in income inequity due to specific climate effects on particular
sectors. Income is also more likely to be more variable due to for example increased
variability of agricultural production caused by drought or loss of income due to
extreme events for example flooding of beachside tourist hotel.
> Ageing population through 21st Century will bring increased-aged-related
vulnerability in relation to climate change as well as decreasing productive section
of society.
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Poverty

>
Some vulnerable parts of society likely to be more greatly affected. Impacts
potentially affect the rural livelihoods more, such as agriculture, where less viable
and apparent alternatives exist.
> Some loss of housing and associated infrastructure in low-lying areas prone to
flooding (riverine & coastal) will make areas increasingly risky and peripheral.
> Climate challenges likely to increase migration - more economic / survival migration
may be whole families rather than single young persons. Loss of actual rights (such
as land tenure) and limited resources to hand in migrants to create new livelihoods.

Human health

>
Increase in heat related “excess deaths” and exacerbation of existing medical
conditions.
> Increase in deaths and injury due to extreme events – especially in vulnerable groups.
> Some increase in pathogens e.g. visceral leishmaniasis infection incidence increases
/ expands range to more countries.
> Contamination of water supply, in slow-flow summer months or following extreme
events, more likely with water borne diseases and disease vectors.
> Increased health problems as a coastal population of some 7 million inhabitants is
connected to sewerage systems discharging directly into the Sea.
> Direct extreme events related accidents, especially flooding events (e.g. cholera,
dysentery and hepatitis A).
> Vulnerable groups especially sensitive including migrants who are usually exhausted
and have limited access to effective medical resources.

Education and
Research

> Knowledge gaps and research needs necessary to gain a better understanding of
climate change issues.
> Increased need for investing in Education and Professional Training.
> Differentiation or orientation of innovations and set-up of knowledge-led research
/ innovation communities.
> Increase of research projects related to climate change and scientific coordination
between countries.
>
Increased in demand for refined and downscaled models for meteorological
projection requiring technical data-driven experts.
> Demand for interdisciplinary work linking climate change to socio-economic
Impacts (e.g. spatial modelling and GIS) to support policy makers.
> Need to improved fiduciary and project oversight skills to access climate change
resourcing (e.g. Adaptation Fund).
> Skills in monitoring and evaluation needed to permit transparent decision-making
at national and international arenas.
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Governance
systems

>
Increasingly demanding society to ensure sustainable management of natural
resources.
> Increase of domestic stimulus packages, which could include social benefits and
policies aimed at stability and economic recovery.
> Regional economically-driven migration for work and security.
> Increase of vulnerable groups of people who are marginalised and lack access to
support.
> Enhancement of positive relations and co-operation in the fields of environmental
sustainability, climate change and poverty reduction  between the non-for-profit,
business and public sector in order to address more effectively complex social
challenges.
> Increase of international environmental agreements provoked by need for global
climate change response transcending national borders.

4.3 Impacts – nature
As noted previously in the Drivers sections, many natural systems are already stressed or partly
degraded, and thus climate impacts are an additional burden or exasperate already stressed
conditions. It is apparent from the summary tables below that the all the main ecosystems
are likely to be affected by climate change. Some of the changes could be quite profound and
irreversible, for example possible new marine invasive species. The expected trends are based on
IPCC information, however, the situation becomes more complicated when an particular area
or location is considered, for example a mountainous area or a deltaic system. Understating the
precise effects of climate change in a downscaled way on the processes (e.g. nutrient cycling)
and on state variables (e.g. diversity, biomass) becomes extremely complicated. Even if the
particular future climate was well known (and not just derived from ensemble modelling based
on a range of possible emissions scenarios), good ecological data collection, monitoring and
modelling does not necessarily lead to confident predictions of climate change effects on the
ecosystem.
However, with reasonable confidence it is safe to state that all ecosystems will be affected by
climate change and that variability in those ecosystems is likely to increase. Taking a mid-level
mountainous forested area for example, it may be that some of the forest stand experiences
increased productivity and a gradual increase in broad-leafed tree diversity but the areas of
steeper slopes experiences partial loss the forest stand and minimal re-colonisation  though
increase soil erosion caused by intense rainfall. Climate is one of the defining parameters for
the type and function of ecosystems; such changes in climate are bound to create ecosystem
change as they have for millennia prior to today.
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COMPONENT
Terrestrial
Ecosystems /
Biodiversity

PROJECTED IMPACT
>
Systematic ecosystem degradation in particular areas. Change in commercial
conditions of economic activities which are linked to natural resources, such as
declining water for agriculture. Natural resources exploitation pattern and character
likely to be modified in localised areas / specific sectors (e.g. bee keeping).
> Increase of the potential for conflicts (including armed ones) over the natural
resources.
> Change / loss of species of flora and fauna and neutralisation of existing features in
static preservation / protected areas.
> Change in character of some ecosystems due to invasive species and loss or reduction
in ecosystem services.
> Enhancement of the mechanisms of integrated management of the rivers’
ecosystems of international importance.
> Probable re-emphasis on transition from a currently fragmented system to fully
integrated ecosystem management. Long-term Ecosystem Quality Objectives may
well be set down and updated regularly and prioritized.

Coastal
Ecosystems /
Biodiversity

>
Change in commercial conditions of economic activities which are linked to
natural resources, such as increase risk or of port infrastructure / loss of expansion
opportunities.
> The coastlines of the Mediterranean Sea (30% erosion loss), the North Sea (20%)
and the Black Sea (13%) have the most critical erosion hot-spots. According to
the study, erosion is at present the most significant problem for the Bulgarian and
Romanian coasts76, but is also experienced in most coastal countries around the
Black Sea.
> Sea-level rise can have a wide variety of impacts on coastal areas, causing flooding,
land loss, the salinisation of groundwater and the destruction of built property and
infrastructure. Dry periods are projected to increase in length and frequency putting
pressure on freshwater availability even with increasing salinisation.
> Coastal flooding related to sea-level rise could affect large populations. 14-20% of
the world’s coastal wetlands could be lost by 2080 due to sea-level rise. The Baltic,
Mediterranean and Black Sea coasts are most vulnerable to the impact of sea-level
rise on intertidal habitats and eco-systems due to their low tidal range and limited
scope for on-shore migration. In the worst case, intertidal eco-systems could be
largely eliminated in these areas by the 2080’s.
> In areas of coastal subsidence or high tectonic activity, as in the low tidal range
Mediterranean and Black Sea regions, climate-related sea-level rise could
significantly increase potential damage from more frequent storm surges and
exiting tsunami hazard.
> Expansion of towns and cities in coastal areas (maybe invigorated by climate change

76 Economics of Climate Change Adaptation in EU Coastal Areas”, EU, Directorate-General for Maritime Affairs and Fisheries
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migration) will continue to result in increased pressure on the coastal hinterland
and inshore waters.

Marine
Ecosystem

> Increasing social and environmental pressure for more sustainable exploitation of
natural resources and conservation of the marine environment.
> Likely further initiatives to promote sustainable use and ecosystem-level
management of the marine zone.
> Increased risk of a large-scale pollution accident due to increased hazard frequency
/ severity could have devastating consequences for the whole region.
> Change in commercial conditions of fisheries activities which are linked to stock
condition and wider economic conditions. Ecotourism development and other
investment opportunities such a renewable energy may further change this usepattern.
> Increased probability of more alien species introductions in the Black Sea marine
ecosystem.
> The fluvial systems draining Eurasia and Central Europe introduce large volumes
of sediment and dissolved nutrients into the Black Sea, but distribution of these
nutrients is controlled by the degree of physical stratification, which is, in turn,
dictated by seasonal hydrographic cycle. High temperatures might result in a
marked vertical stratification and a warm, shallow mixed layer, and hence affect
nutrient cycling, productivity and thus economic activities from fisheries to coastal
aquaculture.
> Need for Protection of Biodiversity, as there are types of benthic pelagic habitat
(neritic and open sea) which are considered critical. Those most at risk include
neritic water column, coastal lagoons, estuaries/deltas and coastal wetlands/
saltmarsh habitats.
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he previous chapter has considered the Impacts of climate change on the
economic, societal and environmental dimension. However, it is not the
magnitude of the Impact itself which is the problem; it is the way that the
Impact manifests itself in the economic, social and natural dimensions. Adaptation
planning, thus, does not tend to conclude at a consideration of the scale of Impact, but
progresses to a consideration of a broader term called “vulnerability”.
In normal conversation the word ‘vulnerability’ refers to the capacity to be wounded, i.e.,
the degree to which a system is likely to experience harm due to exposure to a hazard.
However, the scientific arena, initiated by geography and hazard research scholars, uses  
‘vulnerability’ as central concept in a variety of research contexts such as natural hazards
and disaster management, ecology, public health, poverty and development, secure
livelihoods and famine, sustainability science, land change, and climate impacts and
adaptation.
The definition of vulnerability is used in a variety of ways depending on the discipline
area of the work. For example, risk and hazard assessors use sensitivity in terms of
exposure to physical threats and sensitivity of the system to those threats whereas more
sociological / livelihoods approach focus more on capacity to cope and respond77. The
important aspect is that the working definition of vulnerability needs to be rational
77 http://weadapt.org/knowledge-base/vulnerability/vulnerability-definitions
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and practical and related to the purpose of the work, in that sense it needs to be a functional
definition.
The definition of “vulnerability” as used by the UNDP and IPCC is based on a rational balance
between the physical climate hazards and effects and the social impacts and ability to respond.
The UNDP state that “climate change vulnerability refers to the state of susceptibility to harm
from exposure to climate hazards, and the ability of the sub-national territory (or other unit
of analysis) to cope with, and recover from, such exposure as well as manage incremental and
long-term change in climate”78. The UNDP recognise three key components of vulnerability:
exposure sensitivity and adaptive capacity79. Similarly, the IPCC, defines vulnerability as the
degree to which a system is susceptible to, or unable to cope with, adverse effects of climate
change, including climate variability and extremes. Thus, the three components of vulnerability,
according to the UNDP and IPCC definitions are: exposure, sensitivity, adaptive capacity.
It is notable in these definitions, that the assessment of vulnerability includes the potential
of the people in the system to adapt. This is termed “adaptive capacity” which is defined by
IPCC as the ability or potential of a system to respond successfully to climate variability and
change. Four general factors may foster adaptive capacity: (1) learning to live with change and
uncertainty; (2) nurturing diversity for resilience; (3) combining different types of knowledge
for learning; and (4) creating opportunity for self-organization toward social–ecological
sustainability80. However, the important aspect at this stage is that the inherent vulnerability of
a system is partly related to the ability of the people in that system to cope. The juxtaposition
of that statement is that making the people, institutions and process in a particular system (like
the Black Sea region) better able to cope, through targeted adaptation interventions, reduces
vulnerability to climate change.
Vulnerability is not equally dispersed over all the economic sectors, all parts of the population
or across all ecosystem types. Thus to help guide the prioritisation and targeting of adaptation
actions, it is necessary to identify the significant or key vulnerabilities in the area. This
identification of the key areas or sectors in which the vulnerabilities lie is important in order
to guide interventions towards the most vulnerably and needy. In the terminology of the
United Nations Framework Convention on Climate Change (UNFCCC) key vulnerabilities
are aligned with hotspots of ‘dangerous anthropogenic interference’ (DAI).
Ultimately, the determination of vulnerability and DAI’s cannot be based on scientific
arguments alone, but involves other judgements informed by the state of scientific knowledge.
The assessment of key vulnerabilities involves substantial scientific uncertainties as well as
value judgements. It requires consideration of the response of physical, biogeochemical and
socio-economic systems to changes in climatic and non-climatic conditions over time (e.g.
changes in population, economy or technology), important non-climatic developments that
affect adaptive capacity, the potential for effective adaptation across regions, sectors and social
groupings, value judgements about the acceptability of potential risks, and potential adaptation
and mitigation measures81.
Scientific analysis can inform policy processes but choices, about which vulnerabilities are
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78 UNDP (2010) Mapping climate change; vulnerability and impact scenarios – a guidebook for sub-national planners. UNDP.85
79 UNDP (2010) Designing climate change adaptation initiatives: a UNDP toolkit for practitioners. UNDP.
80 Folke, C., J. Colding and F. Berkes. 2003. Synthesis: Building Resilience and Adaptive Capacity in Social-Ecological Systems. In: Berkes, F., J.
Colding and C. Folke (eds.). Navigating Social-Ecological Systems: Building Resilience for Complexity and Change. Cambridge University Press,
Cambridge. pp 352-387.
81 IPCC (2007) Climate Change 2007: Impacts, Adaptation and Vulnerability. IPCC
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‘key’, and preferences for policies appropriate for addressing them, necessarily involve value
judgements. No single metric for climate impacts can provide a commonly accepted basis for
climate policy decision-making. Determining which impacts of climate change are potentially
‘key’ and what is ‘dangerous’ is a dynamic process involving, inter alia, combining scientific
knowledge with factual and normative elements such the perception of risk.
The 4th Assessment Report of the IPCC used seven criteria from the literature that may be
used to identify key vulnerabilities (see AR4, chapter 1982 for more detail). Following on from
this IPCC approach, this analysis will also use these seven criteria which are summarised
below:
1. Magnitude: impacts of large magnitude are more likely to be evaluated as ‘key’ than
impacts with more limited effects. The magnitude of an impact is determined by its
scale (e.g., the area or number of people affected) and its intensity (e.g., the degree of
damage caused). Therefore, many studies have associated key vulnerabilities or dangerous
anthropogenic interference primarily with large-scale geophysical changes in the climate
system.
2. Timing: a harmful impact is more likely to be considered ‘key’ if it is expected to happen
soon rather than in the distant future. Another important aspect of timing is the rate at
which impacts occur. In general, adverse impacts occurring suddenly (and surprisingly)
would be perceived as more significant than the same impacts occurring gradually, as
the potential for adaptation for both human and natural systems would be much more
limited in the former case.
3. Persistence and reversibility: a harmful impact is more likely to be considered ‘key’ if it
is persistent or irreversible. Examples of impacts that could become key due to persistence
include the emergence of near-permanent drought conditions and intensified cycles of
extreme flooding that were previously regarded as ‘one-off. Irreversible impacts, over a
number of generations, include extinction of species and the loss of unique cultures.
4. Likelihood and confidence: the likelihood of impacts and our confidence in their
assessment are two properties often used to characterise uncertainty of climate change.
Likelihood is the probability of an outcome having occurred or occurring in the future;
confidence is the subjective assessment that any statement about an outcome will
prove correct. Uncertainty may be characterised by these properties individually or in
combination. An impact characterised by high likelihood is more apt to be seen as ‘key’
than the same impact with a lower likelihood of occurrence.
5. Potential for adaptation: to assess the potential harm caused by climate change, the
ability of individuals, groups, societies and nature to adapt to or ameliorate adverse impacts
must be considered. The lower the availability and feasibility of effective adaptations, the
more likely such impacts would be characterised as ‘key vulnerabilities’. The potential
for adaptation to ameliorate the impacts of climate change differs between and within
countries, regions and sectors. There is often considerable scope for adaptation in highly
82 IPCC (2007) Climate Change 2007: Impacts, Adaptation and Vulnerability. IPCC
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managed sectors as opposed to those which are less managed and thus more directly
affected by climate change. Adaptation assessments need to consider not only the
technical feasibility of certain adaptations but also the availability of required resources,
the costs and side-effects of adaptation, the knowledge about those adaptations, their
timeliness, the (dis-)incentives for adaptation actors to actually implement them, and
their compatibility with individual or cultural preferences.
6. Distribution: the distribution of climate impacts across regions and population groups
raises important equity issues such as income, age and regional, national and sectoral
groupings which may be associated with livelihoods (e.g. artisanal fishing communities).
Impacts and vulnerabilities that are highly heterogeneous or which have significant
distributional consequences are likely to have higher salience, and therefore a greater
chance of being considered as ‘key’.
7. Importance of the vulnerable system: a relevant, though subjective, criterion for
the identification of ‘key vulnerabilities’ is the importance of the vulnerable system or
system property. Various societies and peoples may value the significance of impacts and
vulnerabilities on human and natural systems differently. For example, the transformation
of an existing natural ecosystem may be regarded as important if that ecosystem is the
unique habitat of many endemic species or contains endangered charismatic species. On
the other hand, if the livelihoods of many people depend crucially on the functioning
of a system, this system may be regarded as more important than a similar system in an
isolated area (e.g., a mountain snowpack system with large downstream use of the melt
water versus an equally large snowpack system with only a small population downstream
using the melt water).
The analysis below uses these 7 IPCC criteria of vulnerability. The Pressures of climate
change and the projected Impact as presented previously, helps to assess these vulnerability
components and the overall vulnerability. As stated by IPCC, it should be noted that this type
of assessment is based on a present understanding of the system. The understanding of the
Black Sea system is open to subjective personal bias and prone to revision due to the availability
of new data or information; thus the analysis is not static or fixed. In fact, the value of such
structured approaches is that forms a platform for common discussion and consideration in
terms of action planning; thus, this approach is greatly enhanced through group discussion
and workshops. Moreover, the approach also provides a structure for the transparency and
accountability on the information used within the assessment, which is of value in developing
a collaborative and participative approach. It also has the potential to be used for downscaling
to particular areas (e.g. countries) or geographical types (e.g. coastal zones) or sectors (e.g.
agriculture) or social groups (e.g. poor rural women) thus helping to move the assessment from
strategic to operational.
The following assessment is broken down into the three components used in this work
(economy, society and nature) and the various sub-components identified in the previous
Impacts chapter. The seven criteria for vulnerability are assessed at a 12 country, Black Sea
regional scale. A criterion is scored based on expert judgement if it is present in that particular
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sub-category, and then the overall vulnerability is assessed depending on the number of
different vulnerability criteria that apply to that sub-component. If a sub-component has
more vulnerability criteria which apply to it, then it is considered to be more vulnerable. A
summary overall vulnerability level is indicated as follows: if 0 to 2 vulnerability criteria apply
then it is low vulnerability, 3 to 5 criteria means medium vulnerability and 5 to 7 means high
vulnerability. This overall vulnerability should be treated as an indicative summary and an
instigator of further discussion and more detailed and downscaled analysis and not as an
outcome in its own right.

5.1 Vulnerability - economy
The following table shows each of the seven vulnerability criteria (columns) tracked against
the sub-components (rows) of the economy theme. The crosses indicate the criteria which are
relevant to the sub-component and the final column assesses the overall vulnerability for that
sub-component.
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The results show a range of vulnerabilities for the different economic sub-components, from
low to high. The sectors with the highest vulnerability are water resources, agriculture and
forestry – these are based on natural resources and are directly impacted by the projected
precipitation and temperature changes. The type of change which are associated with high
vulnerability have been reported in the Impacts sections; so for example, the high vulnerability
of agriculture is related to aspects such as declining productivity from summer dry / drought
conditions and northerly-shifting climatic bands for crops. The actual on the ground effect
of this high vulnerability in agriculture is likely to be manifested as a directional change in
aspects such as farming practice, yields and productivity, profitability which will irreversibly
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affect much of the agricultural sector. Such high vulnerability may also have some secondary
negative effects, for example, the security of investment can decline in the sector making
bank loans  / access to credit more difficult to access and thus inhibiting production gains, for
example in the lack of funding for ground-water irrigation. This may be especially important
in the highly vulnerable water resources sector which is very demanding of infrastructure and
thus predicated on a stable and reliable investment environment.
The changes in forestry may be similar with shifting climatic bands and a close reliance of
water resources, especially in the seedling stage of trees. However, forestry is a slower process
(15 – 20 years to harvest) rather an agriculture (usually <1yr), thus agriculture has inherently
more flexibility to change the system to keep in step with metrological trends as they happen.
Forestry thus may have to be more pre-emptive in terms of selecting specific species / cultivars
for planting then agriculture, which need tree crops which will be compatible with the
(uncertain) climate over the decade or two of husbandry. The risk of mal-adaption is high,
for example planting exotic trees in China’s Loess Plateau, succeeded in boosting farmers’
incomes and reducing significant erosion problems but is now recognized as having drawn
down scarce groundwater which threatened the integrity of the system as a whole83.
Fisheries is also very much based on natural resources, however, it is somewhat buffered
and damped compared to the terrestrial systems, and the certainty of future high magnitude
phases changes is low. Also noticeable, is the frequency of the scoring in the persistence and
reversibility criteria, suggesting that climate change effects will be omnipresent and create
directional change. The future Black Sea region economy might still be growing and profitable
through the coming decades but the differential weight of the various sectors and its overall
character may be recognisably different in the future due to climate change effects.

5.2 Vulnerability - society
Similar to the economic sectors, the societal components are assessed against the vulnerability
criteria:
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83 http://ieg.worldbankgroup.org/content/ieg/en/home/reports/climate_change3.html
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The area of the society component with the highest vulnerability is “poverty”. This is maybe
no surprise as detrimental climate change effects will tend to be offset by the non-poor
sections of society but accrue to the poorer. Poverty tends to be in sections of society which
have minimal adaptive capacity or access to resources to undertake alternatives. Whilst the
more upwardly mobile ones may leave as economic migrants (and thus further weakening the
existing society), the poor communities will tend to stay where they are and try to cope with
the situation. If the negative effect is linked to the increasing variability in climate Pressures
then to stay and cope may be an appropriate strategy. If however, the effects are caused by a
directional trajectory of change then ultimately this strategy will fail and lead to migration
probably with limited resources and maybe several health issues. Once migration is underway,
the incidence of illness increases and vulnerable people (e.g. babies, elders) become even more
vulnerable. The adaptation response should thus be both to protect these populations in situ
(e.g. disaster response, insurance) and to provide support in the process and completion of a
migration. However, such provision is complex as migration occurs in many directions and all
the time, though there are likely to be peak periods and favoured directions.
Demography and health are all scored as medium vulnerability as some sectors of society /
or people living in particular locations will be relatively unaffected by these climate induced
changes whereas others will be more affected. In a way, the problems which are manifested
within these components are the ones which are likely in combination to reach a critical
threshold in the “poverty” component as the poor will inevitably be more vulnerable to the
projected climate Impacts. In terms of co-benefits, there does not seem to be major potential
for innovation as much of the co-benefits are just growth or extension of existing services. It
is also of note that financing the services for the mass of the population which will experience
significant but non-critical effects will be problematic in comparison to funding of critical
services for those in abject poverty. This lack of centralised support for the mass populace may
itself be allied in helping promote some of the possible adaptation responses in the mediumvulnerability governance system component; in which increased organisation in civil society
can help local empowerment, local action and a move away from governmental. It is also in
their governance component that the innovative co-benefits seem to be positioned which will
help build resilience through moving to a more diversified and sustainable society.
The vulnerability of the education and research component was scored as low; this is because
the direct vulnerability to climate of this component is relatively low. However, education and
research are not widely distributed across all parts of society, however, they do offer a bouquet
of response possibilities which can have a wide impact and provoke resilience to climate
change through improved decision making, increase in adaptive capacity and promotion and
diversification of income streams. In forming a response for the Black Sea region, adaption
in this component may be worthy, even though it is not vulnerable to the effects of climate
change itself, as it forms an excellent “no-regret” adaptation option irrespective of what the
meteorological future actually turns out to be.
Also of note in the social vulnerability analysis of the education and research component is
the lack of scoring in the persistence and reversibility criterion, which suggests that these
anthropogenically-defined social structures are somewhat flexible and thus steerable in relation
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to climate change. The medium level of vulnerability associated with the education and
research themes is related to the required responses in the region to deal with the contextual
climate change Pressures (monitoring and data collection, regional working, collaboration etc.
as required by UNFCC signatories) in which the present capacity is too limited to develop a
cohesive response. As discussed before, adaptive capacity at both the society and the technicallevel is an important component of vulnerability and this must be addressed in any strategic
climate change response.

5.3 Vulnerability - nature
The following table shows the vulnerability criteria scored against the main ecosystems of the
Black Sea region:
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The vulnerability of the main ecosystem types is medium or high. The coastal ecosystem
does not score as highly as the terrestrial one as the distribution is limited (to areas with a
shoreline of the Black Sea) and covers only 6 of the 12 countries in the Black Sea (BSEC)
region. However, it is probably fair to say that the magnitude of change can be expected to
be higher in the coastal area, than the terrestrial areas in general, although specific habitats
types in the terrestrial areas may experience a high magnitude impact (shallow lacustrine areas,
sandy grasslands). Also of note is the scoring of the low potential adaptation criterion, which
suggests that as a Region the availability and feasibility of effective adaptations to ameliorate
these ecosystem changes is limited.
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5.4 Summary statement of Vulnerability

N AT URE

SOCIET Y

ECONOMY

Theme

The following table provides a textual summary assessment of the vulnerability of each sub
component:
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Subcomponent

Vunerability

Vunerability Statement

Agriculture

High

Likely, widespread, rapid and persistent change which will affect crop yield variability and threatens
to further reduce the agricultural economy. The effect will be important on rural agricultural
communities, especially the rural poor; some land is likely to come out of production and
livelihoods affected.

Forestry

High

Likely rapid onset over wide distribution irreversibly affecting wood production, supply and allied
businesses.

Water
Resources

High

Rapid, high magnitude and persistent / irreversible effects likely very widely and affecting most
people in region through extreme events, such as intense rainfall and flooding, changing fluvial
processes, water shortages and knock-on effects such as affecting navigable riverine transport.

Energy

Medium

Likely high magnitude effects across the production / generation, transport, supply and pattern
of usage.

Tourism

Medium

Likely persistent and irreversible effects in some areas (coastal tourism, skiing) but potential for
coherent adaptation so overall sector still tenable with appropriate investment.

Transport

Medium

Persistent effects will create additional disruption to transport which will increase economic and
opportunity cost of travel and product transport.

Fisheries

Low

Persistent and partially irreversible effects may be experienced in components of the fisheries
industry with minimal capacity for adaptation; climate effects may be masked compared to stock /
catch statistics management and marine quality issues.

Infrastructure

Low

High likelihood of localised effects but more widely infrastructure will be relatively resilient to the
projected climate changes.

Poverty

High

Substantive and widespread effects across much of society very likely, probably effects will be
spearheaded in more marginalized and inherently vulnerable communities; the response in this
sector is likely to have significant national connotations on development.

Demography

Medium

High magnitude effect of significant importance but with minimal degree of control over size and
constituents of populations.

Human health

Medium

Likely and persistent change in some areas of health, but for which there is presently a low level of
adaptive capacity

Governance
systems

Medium

Widely distributed, important and persistent dimensions to vulnerability coupled to low adaptive
capacity for dealing with complicated governance system.

Education &
research

Low

High importance of sector as a route to alleviate climate effects across all sectors but as a sector in
itself it has low vulnerability.

Terrestrial

High

High vulnerability through highly probable, high magnitude, persistent and sometimes irreversible
change which is widely distributed across region and which will widely affect society in the
relatively near future which has little capacity to adapt.

Coastal

High

Highly probable, high magnitude, persistent and sometimes irreversible change which is limited in
extent to some coastal areas and associated livelihoods but therein lays minimal adaptive capacity

Marine

Medium

Persistent, widely distributed and high magnitude changes are possible which will affect the
marine area widely in the longer-term; the likelihood is less certain than other ecosystem types.

6	Response – climate change
adaptation and co-benefits

T

his section considers the Response to the Vulnerabilities identified in the
previous chapter. In this section two forms of response are identified: adaptation
response and co-benefits.
The adaptation options are presented as adaptation options to build resilience to the
Impacts of climate change84. Adaptation in this sense is defined as “adjustment in natural
or human systems in response to actual or expected climatic stimuli or their effects.
Adaptation can be carried out in response to (ex post) or in anticipation of (ex ante)
changes in climatic conditions. It entails a process by which measures and behaviors
to prevent, moderate, cope with and take advantage of the consequences of climate
events are planned, enhanced, developed and implemented” (adapted from UNDP
2005, UKCIP 2003 and IPCC 2001)85. The adaptation options that are presented try
to be no-regret or low-regret adaptations options86. For any particular location or area, a
detailed assessment of adaptation options needs to take place and alternatives assessed
in terms appropriate criteria, such as cost-benefit, longevity, demonstrative value and
cultural acceptability.
84 Resilience in this report is used as a holistic terms which covers both the natural and human dimensions. IPCC define resilience of natural
systems as “the amount of change a system can undergo without changing state”. When referring to human systems, the term „resilience“ can
also be considered as a synonym of adaptive capacity (which itself can be defined as “the capacity of a system, community or society potentially
exposed to hazards to adapt by resisting or changing in order to reach and maintain an acceptable level of functioning and structure” - UNI/SDR
2004): see http://climatechange.worldbank.org/content/adaptation-guidance-notes-key-words-and-definitions
85 http://climatechange.worldbank.org/content/adaptation-guidance-notes-key-words-and-definitions
86 No regret options are adaptation options that would be justified under all plausible future scenarios, including the absence of manmade climate change. Whereas low-regret options would be those where moderate levels of investment increase the capacity to cope with future climate
risks. Typically, these involve over-specifying components in new builds or refurbishment projects. For instance, installing larger diameter drains
at the time of construction or refurbishment is likely to be a relatively low-cost option compared to having to increase specification at a later
date due to increases in rainfall intensity.
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The second response aspect in the following tables identifies possible opportunities created
by the effects of climate and co-benefits that stem from the adaptation process.  For example,
opportunities in the agricultural sector include possibilities for longer winter grazing and thus
a requirement for reduced winter feed and thus more cost-effective production. An example
of the co-benefits of undertaking adaptation, again in the agricultural sector, is the research,
development and marketing of new salt-tolerant / drought resistant crop variants.
These opportunities and co-benefits are predominately in terms of economic opportunities
and represent a suite of responses that could change the trajectory of economic development
of the Region more towards a green and sustainable economy. These opportunities and cobenefits are likely to be future growth areas.
The adaptation options and the opportunities and co-benefits are presented for the economic
sectors, for the main ecosystems and in relation to the cross-cutting issues associated with
society and adaptive capacity.

6.1 Adaptation responses and co-benefits - economy
The following table details the possible adaptation options and the opportunities and cobenefits for the economic sectors:
ADAPTATION OPTIONS

OPPORTUNITIES AND CO-BENEFITS
Agriculture (High vulnerability)

• T rials and wider use of more water resilient crop species
variants or species, possible from more southern areas
and change of location of some crops (e.g. vineyards
further up mountains).
• R
 e-introduction of resilient indigenous crop variants that
were sidelined due to mono-agriculture
• I mprove and develop yield high quality agricultural
products from low quality and variable water supply.
• Reform

some agricultural practices to minimise likelihood
of key time windows of impact, such as soil erosion of
bare soil during fallow winter periods.
• E xtend irrigation to maintain production and improve
existing irrigation practice to reduce water usage and
limit salinisation.
• I mprove nutrient management regimes in production
systems to reduce nutrient loadings on low-riverine flow
periods.
• I ncrease climate resilience of product storage systems
and maybe increase storage potential (or inter-regional
food transfer) to overcome increase in yield variability.

	Extended pasture opportunities, such as longer winter
grazing.
	Demand for new crops and new processing lines for
domestic or export market.
	Increased market demand for productive and resilient
variants from crop breeders, the re-introduction of
more resistant indigenous crop variants and possible
increase in new scientific technology for development
of more resilient species.
	Possibilities for more farm- or landscape-scale integrated
management systems for emissions / nutrients / water
management for building efficiency and cost-effective
into agricultural practice.
	Requirements for increased harvest storage capacity
infrastructure and possibly more resilient design
formats.
	
Promotion of more sustainable ecological farming87
approaches which helps to ensure local food security,
protects the natural systems form erosion etc. and
provides opportunities for local product diversification
and local / provincial trade.

• I mproved crop modeling, yield assessment and
agricultural guidance to help build resilience in
agriculture output and profitability.

87 Ecological Farming ensures healthy farming and healthy food for today and tomorrow, by protecting soil, water and climate, promotes biodiversity, and does not contaminate the environment with chemical inputs or genetic engineering. Definition form Greenpeace, 2009: see http://
www.greenpeace.org/international/Global/international/publications/agriculture/2011/Defining-Ecological-Farming-2009.pdf
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ADAPTATION OPTIONS

OPPORTUNITIES AND CO-BENEFITS
Forestry (High vulnerability)

• D
 evelopment of Forest Inventories to from baseline of
transparent monitoring of forestry management

	Building up technical capacities for forestry inventories
and sustainable forest management

• C
 hanging existing planting regimes (e.g. mountain sides)
and planting of more climate resilient variants or species.

	Changes in seedling species / variants maybe change
nursery and supply side services.

• C
 hanged cropping / inter-cropping practice and
husbandry to alleviate climate induced drought and soil
erosion.

	
Need to develop new disease treatment / control
techniques which may range from husbandry practice
to more high-tech chemical treatments.

• P
 reparations in place for increase of particular pathogens
/ disease which may need rapid response.

	
Possible development of non-wood forest products
(NFWP’s) and local / expert trade systems in more
sustainable / diverse forests e.g. honey, cork for wine
bottles, truffles.

• R
 eduction in winter fuel supply may affect longer term
forestry economic thresholds.

Water resources (High vulnerability)
• S trategic regional review of future water needs and
climate effects across economic sectors; to consider
introduction of additional water sources from deeper
groundwater suppliers or desalination plants.

	Growth opportunities for technical analysis, assessment
and modeling of water and determination of specific
management options and design.

• R
 eview and refine licensing procedure and positioning of
water storage facilities.

	Widespread design and build of water management
structures (e.g. training walls, dams, erosion defense,
channelisation) for infrastructure companies.

• E nhanced flood management through improvements
in flood management and response, improved
infrastructure planning and positioning and improved
resilience in design / construction.

	Increased need for urban and town planning skills as
service to local authorities for new developments or
refurbishments of existing poor quality stock which
improved water control measures and flood resilience.

• C
 ontrol and planning of urbanization to minimise
overland water flow in intense rainfall events.
• I mproved resilience in management of riverine and
lacustrine areas to improve utility such as enhance flood
storage facility, minimise overtopping, maintain / clear
navigation channels etc.

Energy (Medium vulnerability)
• T ransport vulnerability increased at port facilities and
marine transport through storms and sea level rise;
accident risk-management and response for pipeline and
allied infrastructure for extreme events.
• Increase security of electricity transport / supply through
increased climate resilience to extreme events.
• P
 romotion and implementation of renewable energy
technologies through changes in usage patterns (less
winter heating, more summer cooling) and shift in
potential (reduction hydropower); additional investment
required to supply grid.
• I nsulation decreases heat stress of homes and reduces
summertime electricity need for AC (due buffering
against outside air temperature)
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Increasing opportunities for upgrading / building
resilience in electricity supply grid and associated
technical infrastructural works.
	
Growth in renewable energy technological design,
construction and operation in countries with reformed
licensing and suitable pro-investment regimes.
	Demand for specialist coastal infrastructure works to
ensure safe and reliable operation of part operations in
light of se level rise, erosion and increased intensity of
storms.
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ADAPTATION OPTIONS

OPPORTUNITIES AND CO-BENEFITS
Tourism (Medium vulnerability)

• F or coastal / beach tourism shift away from new shoreline
infrastructure to setback zones and sequential managed
retreat away from infrastructure at threat.
• T argeted shoreline infrastructure used to protect key
and valuable tourism areas and soft-engineering used to
alleviate and maintain tourism facilities.
• C
 limate scoping of new tourism investment to ensure
long-term sustainability (e.g. ski lifts).
• I ncrease diversity of tourism experiences, through ecotourism, heritage-tourism and activity based themes (e.g.
cycling) and increase variety of tourist sites.

	Specialist support services required for modeling and
management of coastal areas to assess risks and zoning.
	Civil engineers required for design and build of wide
range of tourism-related structures, from coastal
protection for tourist hotels, to erosion management
schemes in mountain ski areas.
	
Possibilities’ for diversification of tourism industry
partly way from mass tourism and toward thematic
tourism both in terms of consultancy services but also
in more decentralized provision of services by the local
community and entrepreneurs.

• P
 ossibly increase in local tourism and away from
international arrivals.
Transport (Medium vulnerability)
• I ncrease robustness of transport infrastructure to heat
and extreme events through more resilient design,
material and construction.
• P
 ositioning of new transport infrastructure to be well
planned and mindful of climate change effects such as
sea level rise (ports) and subsidence (riverine areas).

	Need for increased repair and upgrading of existing
transport links and possibilities for drive to more energy
efficient transport systems may make opportunity for
innovation or inward transfer of technology.

• P
 lan some product transport around low risk times, such
as reduce summertime riverine transport in shallow rivers
and canals.
• D
 evelopment of more sustainable forms of transport,
such as electric buses and cycling, which can have
benefits in noise, atmospheric quality etc.
Fisheries (Low vulnerability)
• M
 onitor shifts in species, size frequency and distribution
to forewarn against possible climate shifts.
• I ncrease diversity of target species in catch and catch
technology to provide more alternatives to combat any
species shift.

	Need for technological improvements in fishing gear
selectivity and benthic damage to reduce fishery
footprint.
	
Investment opportunities for aquaculture to supply
local markets with fish / shellfish products.

• I nstigate wider use of aquaculture if capture fisheries is
not sustainable or to diversity fishery product base.
Infrastructure (Low vulnerability)
• S hift in building planning towards building climate
resilience, such as improved insulation and air-flow to
decrease summer heat extremes.
• I mproved neighborhood planning required to minimise
cumulative aggravated effects, such as heat islands and
over-ground water run-off.
• P
 rotective structures required in key and vulnerable high
investment areas, such as coastal defense for ports and
coastal cities and riverine protection to reduce flooding.
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	Training required for building refurbishment and design
of more climate resilient architecture.
	Requirement for specialist refurbishment and climate
resilient build developers and civil engineers to build
both individual buildings and larger town planning
developments and associated protection for flood etc.
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It is clear that there are a number of adaptation options which could be undertaken to relieve the
Pressures or reduce the Impact and Vulnerability. Identification of possible adaptation options
is not so hard as determining a strategy for prioritisation of those options and leveraging the
resources to undertake them. However, there are co-benefits associated with all the sectors
which are either related to undertaking the adaptation options, or the possibilities for new
products / markets in the future. The co-benefits seem to group into two main categories: (i)
improved technical capacities which act as enablers for change; and (ii) changes in producers
/ production / products.
The former category involves improved education and development of specific technical skills
to support these undertakings. The second aspects related to changes in the market seem to
offer a wider range of benefits associated to the climate change Impacts and Response; it
would be possible to define these market developments under the green economy. The green
economy is defined by UNEP as one that results in “improved human well-being and social
equity, while significantly reducing environmental risks and ecological scarcities”88. Evidence
on the green economy developments suggest that is not an inescapable trade-off between
environmental sustainability and economic progress, but that development of the green
economy can provide significant opportunities for investment, jobs and growth if adequate, or
as termed by UNEP “a new engine of growth”.
Indeed, for these economic sectors where change is necessary in all of them due to climate
change, the opportunity of building resilience through adaptation to climate change coupled
to growth of the green economy, provides a positive vista for the region. Thus, rather than
selecting particular and localised adaptation options to help preserve the economic sectors to
pre-climate change (or climate normal) times, the climate Impacts and Vulnerabilities could
act as a platform for linking adaptation resilience with the growth of the green economy. In
this sense then, the economic sectors are looking for no-regret adaptations actions which are
coupled to green growth possibilities.
The role of regional organisations in supporting this transformation of the economic sectors
is thus in terms of creating the enabling conditions to permit the market, investment and
skills to flourish to create the green growth benefits. As noted by the UNEP, “moving towards
a green economy must become a strategic economic policy agenda for achieving sustainable
development”89.

88 UNEP (2011) Towards a Green Economy: pathways to sustainable development and poverty eradication. UNEP.
89 UNEP (2011) Towards a Green Economy: pathways to sustainable development and poverty eradication. UNEP.
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6.2 Adaptation responses and co-benefits - society
The following table details the possible adaptation options and the opportunities and
co-benefits for the economic sectors
ADAPTATION OPTIONS

OPPORTUNITIES AND CO-BENEFITS

Demography (Medium vulnerability)
• I nsurance schemes available and accessible across a
range of climate-threatened sectors to permit livelihood
maintenance following periodic decline or loss of
productivity. Applies to both rural (e.g. agricultural
harvest) and infrastructure (e.g. tourism hotel).
• P
 lanning and provision of housing and supporting
services in urban areas must take into account extraprovision for expected climate-induced migration; both
in the shorter-term and longer-term through intergenerational divergence away from traditional family
livelihood.

	
Need for insurance companies or underwriters to
manage loss and damage insurance provision and risk
profiles and associated activities (e.g. sector risk experts,
loss adjusters,).
	
Increased service and medical provision for elderly
operating through governmental or personal / life
insurance capital.
	Increased urban planning and housing / infrastructure
developer speculation and construction.

• N
 eed for centralized or mobile services for the elderly
which have health-care provision and resilience to some
of the climate extremes, e.g. heatstroke.

Poverty (High vulnerability)
• M
 obile response teams and resources to treat in-situ
periodic climate related poverty caused by, for example,
crop failure and livestock death.
• I mprovement in administrative ease and rapidity of
access to governmental services in new areas.

	Increased provision in all aspects of servicing the poor
and displaced would be expected, on the assumption
of adequate pro-poor funding by governments /
international institutions.

• C
 reation of or specific housing / health centers who can
support dispossessed and / or economic migrants.
• I ncreased provision of welfare services for climatevulnerable livelihoods or parts of society, including
housing, and alternative accommodation centers.

Health (Medium vulnerability)
• R
 egional monitoring of disease spread to identify regional
trends and priorities for action.
• I ncrease awareness in public of specific growing health
issues e.g. diseases vectors, water-borne diseases in lowflow / flood conditions.
• I ncrease capacity for governmental agency preparedness
/ response to extreme events with likely accidents and
infections.

| 70 |

	Investment in, or inwards transfer, of disease monitoring
and control; some maybe relatively low technology (e.g.
malaria nets) whereas other may be high-technology
(e.g. immunization strains).
	
Increased response capability in basic accident
and emergency infrastructure and rolling purchase
of equipment, including non-medical kit such as
communication radios.
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ADAPTATION OPTIONS

OPPORTUNITIES AND CO-BENEFITS

Education and research (Low vulnerability)
• IIncrease across-the-board in educational, especially in
literacy and numeracy, to allow the widest possible access
to societal structures also to build adaptive potential in
uncertain and challenging future.

	Increase in education and awareness of public to climate
change agenda is likely to facilitate, or directly promote,
local and community-based initiatives and promoting
wider empowerment.

• I ncrease awareness of governmental servants and public
on likely effect and consequences of climate change.

	
Diversification and new opportunities in highereducation teaching and research will promote spin-off
new research and associated entrepreneurship and
commercialization.

• D
 iversify financial channels through increased support
for learning and research in the green economy,
entrepreneurship and innovation in the higher-education
sector.
• T argeted investments to fill knowledge gaps in climate,
climate impacts and effectiveness of response, e.g.
downscaling of climate models and sectoral climate
assessments.

	
Increasing attractive educational, research and
enterprise conditions in certain establishments
create inward “brain-drain” and enhance research and
commercial competitiveness of region in certain allied
areas.

• P
 romote inter-regional collaboration and centralization
of data and information with public-access.

Governance systems (Medium vulnerability)
• S upport to increase awareness and mobilization of civil
society in a coherent fashion so as to respond to the
uncertainties of climate change.
• P
 romote non-governmental sector organisation and
informal networks so as to increase societal involvement
in decision making, especially at local level.
• S upport modification of consumption patterns toward
“green” products and low carbon footprint lifestyle.
• D
 irect support to increasingly marginalized groups to
increase resilience and wider involvement in civil society.

	Strengthened demonstrative civil sector involvement in
response to climate change can be extended to other
focus areas (e.g. human rights) to increase pluralistic call
for enhanced governance and government.
	Opportunities for R&D and product design as focus
manufacturing / consumption shifts towards clean, lean
and green.
	Wider opportunities in lifestyle changes and market
opportunity associated with green economy and other
societal / economic influences e.g. in terms of personal
transport choice could see increase in cycle commuting,
electric cars and car-share schemes.

Similar to the economic sectors in the previous section, it is also notable here that there are
co-benefits associated with an adaptation response. Many of these co-benefits are related to
growth in the service sector as well as in specific areas of expertise. The societal dimension is
linked to the previous discussed possibilities for green growth out of the economic sectors as
it is concluded by UNEP that “moving towards a green development path is almost certainly
a means for attaining welfare improvements across a society”90.

6.3 Adaptation responses and co-benefits - nature
The previous sections have identified the economic and societal sector-specific adaptation
options and co-benefits. However, it is apparent that these do not operate in isolation from
the environment. At a simple level, fish need a reasonably healthy sea to live in and fossil
fuel power production needs an atmosphere to absorb emissions and often a ready and

90 UNEP (2011) Towards a Green Economy: pathways to sustainable development and poverty eradication. UNEP.
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steady supply of riverine or marine thermal cooling water. The wider values and benefits of
ecosystems have been termed ecosystem services. Ecosystem services can be simply defined
as the benefits people obtain from ecosystems. These include provisioning services such as
food and water; regulating services such as flood and disease control; cultural services such as
spiritual, recreational, and cultural benefits; and supporting services such as nutrient cycling
that maintain the conditions for life on Earth. Biodiversity and protection of rare or endangered
species or habitats (conservation) also can be included in ecosystem services, with biodiversity
itself, even if unexploited at the time, acting as a genetic reservoir or insurance policy to permit
change and adaptation to future conditions and harbouring as yet unfound useful medicinal
or biotechnology-relevant species.
Just as adaptation to climate change may well be required in the economic and social sectors of
the Black Sea region, adaptation may be required in the approach, management and protection
of ecosystems which underpin much of the economic activity of the Region. The state of
ecosystems and ecosystem services they offer can have impacts back into the economy. By way
of analogy, decision-makers would not make a decision about financial policy in a country
without examining the condition of the economic system, since information on the economy
of a single sector such as manufacturing would be insufficient. The same applies to ecological
systems or ecosystems. Decisions can be improved by considering the interactions among
the parts of the system. For instance, the draining of wetlands may increase food production,
but sound decisions also require information on whether the potential added costs associated
with the increased risk of downstream flooding or other changes in ecosystem services might
outweigh those benefits.
The area of ecosystem-based adaptation (EbA) is relatively new and in a review of EbA and
EbM (ecosystem-based mitigation) many cases were reported as on-going work in nature
conservation and only labelled as EBA / EBM subsequently91. It is also noticeable that
many EbA approaches also have EbM benefits, especially those involving re-vegetation /
afforestation.

ADAPTATION OPTIONS

OPPORTUNITIES AND CO-BENEFITS
Terrestrial (High vulnerability)

• R
 iver and floodplain re-naturation and / or restoration,
through for example dyke relocation, habitats
restoration and invasive species removal and good land
management92 , to mitigate flooding risk.
• A
 fforestation to control soil erosion and regulate water
supply through water-shed, attenuate flooding and
reduce erosion; additional avalanche risk mitigation in
winter snow mountainous areas.

	Increased aesthetic and / or recreational value and allied
development of visitor infrastructure and allied small
enterprises.
	Educational opportunities for public awareness / school
visits for conservation areas.

• P
 rotected areas and conservation zones created to
accommodate expected climatic drift and species
migration, including conservation corridors to permit
migration process of certain species.

91 Doswald, N & Osti, M. (2011) Ecosystem-based approaches to adaptation and mitigation – good practice examples and lessons learned in
Europe. UNEP-WCMC & Federal Agency for Nature Conservation (Germany).
92 ICPDR (2012) ICPDR Strategy on Adaptation to Climate Change. International Commission for the Protection of the Danube River.
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• T hrough habitat restoration programs utilise a wider range
of species and create mixed herbage or forest stands to
accommodate changing / uncertain environment stress
form climate.
Coastal (High vulnerability)
• M
 anaged realignment of shoreline to provide protection
and coastal flood resilience to landward areas and
possible infrastructure

	
Increased aesthetic and / or recreational value and
allied development of visitor infrastructure and allied
small enterprises.

• H
 abitat creation in estuarine in areas help to
accommodate flooding, reduce energy in water column
through frictional drag and buffer against tides and tidal
surges.

 Educational opportunities for public awareness / school
visits for conservation areas.

• P
 rotected areas and conservation zones created to
accommodate expected zonal change and climatic drift;
especially important in relation to backward sand upward
tracking of intertidal zone and coastal squeeze.
Marine (Medium vulnerability)
• R
 educe stressors on marine system such as through landbased or sea-based pollution reduction.

	
More sustainable fisheries industry and associated
possibilities in fish processing

• D
 evelop network of Marine Protected Area’s which
protect critical areas such as spawning grounds and
breeding areas and areas which have the potential as
climate refugia.
• A
 ssess changes in marine circulation and currents and
effects on marine larvae dispersal and plan marine
interventions around sensitive dispersal routes.

The link between adaptation and the associated co-benefits is also apparent for the nature
dimension; this is partly lacking in the marine area because of the peripheral and remoteness
of the deep sea. In the case of the terrestrial and coastal environments the co-benefits also link
into possible green economy developments as well as improving the education and awareness
of the inhabitants of, and the visitors to, these areas. To use the change necessitated by a
climate change response to help increase environmental protection / health, as well as help
secure that with green economy benefits, would be a creative way forward for the Black Sea
region. The potential of this approach could be developed in pilot demonstration areas and
then is potentially scalable to much wider areas which encompass environmental sensitivities.
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7	Lessons from other
regional adaptation
initiatives

7.1 Regional adaptation

T

he previous chapters have outlined an analysis of climate change vulnerabilities
through the DPIVR approach and then identified possible adaptation
responses and co-benefits in the key sectors. However, implementation of
various adaptation interventions will be not be cost efficient or effective if they are
carried out in a piecemeal and uncoordinated way. The National Communications
on Climate Change (NCCC) have helped to promote a cohesive national response to
climate change in many countries. However, at a regional level here are many gains
to be made, for example, through regional adaptation interventions which transcend
national boundaries, information / knowledge exchange for improving climate
modelling and assessment of vulnerability and appropriate adaptation interventions
as well as sharing best practice on adaptation implementation and effectiveness.
The EU has recognised the benefits of a multi-lateral co-ordinated climate response
and recently (April 2013) published an EU Strategy on Adaptation to Climate Change
(COM 2013). The Strategy has three Objectives:
•   Promoting action by Member States: The Commission will encourage all Member
States to adopt comprehensive adaptation strategies (currently 15 have strategies)
and will provide funding to help them build up their adaptation capacities and
take action. It will also support adaptation in cities by launching a voluntary
commitment based on the Covenant of Mayors initiative.
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•   Better informed decision-making by addressing gaps in knowledge about adaptation and
further developing the European climate adaptation platform (Climate-ADAPT) as the
‚one-stop shop‘ for adaptation information in Europe.
•   ‘Climate-proofing‘ action at EU level by further promoting adaptation in key vulnerable
sectors such as agriculture, fisheries and cohesion policy, ensuring that Europe‘s
infrastructure is made more resilient, and promoting the use of insurance against natural
and man-made disasters.
The Black Sea region is not alone in developing a climate change adaptation response and
positioning it within the various institutional remits, role and structures that will take the
response forward effectively at a regional level. Thus, it is possible to identify regions where
similar initiatives have been developed and identify some best practice lessons from some of
the processes and products that have been developed. The following sections use two case study
examples where adaptation initiatives have been developed around a common and central sea;
Mediterranean and Baltic. These two regions were selected as they both possess contemporary
and developing regional adaptation initiatives, have some of the involved countries from the
EU and others not and are geographically relatively close in a global view.

7.2 The Mediterranean Sea
The United Nations Environmental Programme – Mediterranean Action Plan (hereafter
MAP) is a regional cooperative effort involving 21 countries bordering the Mediterranean
Sea, as well as the European Union. Through the MAP, these Contracting Parties to the
Barcelona Convention and its Protocols are determined to meet the challenges of protecting
the marine and coastal environment while boosting regional and national plans to achieve
sustainable development. There are 22 Contracting Parties to the Barcelona Convention93.
In 1975, 16 Mediterranean countries and the European Community adopted the Mediterranean
Action Plan (MAP), the first-ever Regional Seas Programme under UNEP‘s umbrella. In
1976 these Parties adopted the Convention for the Protection of the Mediterranean Sea
Against Pollution (Barcelona Convention). Seven Protocols addressing specific aspects of
Mediterranean environmental conservation complete the MAP legal framework:
•   Dumping Protocol (from ships and aircraft)
•   Prevention and Emergency Protocol (pollution from ships and emergency situations)
•   Land-based Sources and Activities Protocol
•   Specially Protected Areas and Biological Diversity Protocol
•   Offshore Protocol (pollution from exploration and exploitation)
•   Hazardous Wastes Protocol
•   Protocol on Integrated Coastal Zone Management (ICZM)
In 1995 a revised version of the Barcelona Convention was adopted and renamed the
Convention for the Protection of the Marine Environment and the Coastal Region of the
93 Albania, Algeria, Bosnia and Herzegovina, Croatia, Cyprus, Egypt, the European Community, France, Greece, Israel, Italy, Lebanon, Libya, Malta,
Monaco, Montenegro, Morocco, Slovenia, Spain, Syria, Tunisia and Turkey.
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Mediterranean. The Barcelona Convention has given rise to seven Protocols addressing
specific aspects of Mediterranean environmental conservation94.
The MAP Coordinating Unit (MEDU) is based in Greece and acts as the Secretariat of the
Mediterranean Action Plan. It has an advisory body (MCSD – Mediterranean Commission
on Sustainable Development)) and a scientific and technical component linked to marine
pollution (MED POL - Programme for the Assessment and Control of Marine Pollution in
the Mediterranean Region). It also has six regional Activity Centres (RAC’s) each providing
expertise in specific areas of the Barcelona Convention. MAP‘s regional influence is very much
a product of its close interaction with various UN agencies and other inter-governmental
organisations that share MAP‘s commitment to the welfare of the Mediterranean region and
its peoples.
Climate change has developed within the regional MAP portfolio. The MAP State of the
Environment Report in 2009 had a chapter on the major impacts and challenges of climate
change in the Mediterranean. The chapter identified particular impacts in water resources,
biodiversity and soil which are likely to aggravate current pressures in the environment.
The report states that “In the Mediterranean, knowledge on climate change is restricted
by the available information, limiting its capacity as a decision-aiding tool: resolutions of
climate models ill-suited to the relevant geographical management tools must therefore be
developed…”; which draws clear comparisons with the needs of the Black Sea region.
In 2010, further work related to climate change was delivered:
A Background Paper in Climate Change in Coastal Zones of the Mediterranean was
produced by MAP. This Paper provided much insight into many areas of climate change and
examples from other areas. It concluded that there is need for a good baseline on which to
base a climate response as it needs to be considered as integral to Sustainable Development
objectives. It warned against inflexible national frameworks but promoted support to countries
in identifying local (region) needs and establishing more flexible frameworks. In addition, it
notes that targeted and realistic projects are necessary to move the project agenda forward and
that the projects need to have local ownership and mainstreaming to support implementation.
The Regional Activity Centre for Specially Protected Areas (RAC-SPA) produced a report on
the Impact of climate change in marine and coastal biodiversity in the Mediterranean
Sea: current state of knowledge. The reports notes that some consequences of climate
change will be irreversible so that there is no possibility of adaptation. It also notes that it
is “absolutely vital to expand the existing basic knowledge especially on the physical and
biological aspects, effects of climate change on ecosystems and biodiversity and in particular
the cross-over effects of climate change and other sources of disturbance”; the coupled effect
of both climate change and existing environmental pressures has been identified a number
of time in this Black Sea synthesis presented here. The Mediterranean report concludes that
“to obtain truly effective implementation it is also necessary to pool human, technical and
financial resources and to set up a system to ensure a fluid circulation of data and information
in formats which are appropriate for each target group on a national and regional level”.
94 http://www.unepmap.org/index.php?module=content2&catid=001001001
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In 2011, a Draft Regional Framework for Adaptation to Climate Change (in the
Mediterranean Marine and Coastal Zones) was developed based on recommendations of
the meeting of the Mediterranean Commission for Sustainable Development in Montenegro
(May 30th to June 1st, 2011) . The long term vision was that the Mediterranean people, their
livelihoods and their environment are resilient to the risks and impacts of climate variability
and change. The four main issues which need to be addressed in most Mediterranean countries
were:
• Building information, understanding and capacity to cope with climate change and
impacts;
• Integrating climate change risks and adaptation measures into national policies, plans
and programs;
• Strengthening national adaptive capacity in different sectors and developing tools needed
to adapt to climate change;
• Enhancing access to financial resources and funding opportunities offered by the Climate
Change International Agenda.
Whilst the Framework is waiting for ratification by Contracting Parties to date, MAP has
moved forward with the leverage of funding to help develop the first stages of a climate
response for the region. The “Integration of climatic variability and change into national
strategies to implement the ICZM Protocol in the Mediterranean” (CLIMVAR; budget USD
$8.5m) project was initiated in 2012 funded by GEF, international agencies and national
partners. The CLIMVAR project was regional and multi‐country, involving Albania, Algeria,
Bosnia and Herzegovina, Croatia, Egypt, Greece, Libya, Morocco, Montenegro, Syria and
Tunisia (the Palestinian Authority also participates). The project has three Components

 C omponent 1: Establishment of a climate variability and climate information
sharing platform. This component will strengthen the coordination for a long
term regional climate variability monitoring program with consensus on objectives,
targets, impact indicators and implementation modalities. This will be supported
by a web‐based regional data platform on climate research with particular focus on
the environmental and economic impacts of climate change in the coastal zone.
The monitoring program and database will be integrated into national and regional
ICZM monitoring processes and in doing so will contribute to ongoing work within
the ICZM protocol to the Barcelona Convention.

 Component 2: Strengthening the knowledge base on regional climate variability
and change. In order to enrich our understanding of climate variability in the
Mediterranean, this component will ensure that current models assessing scenarios
and impacts of climate variability are applied to the region, and will assist countries
to more precisely calculate the impacts of climate variability to their marine and
coastal zone. In partnership with other regional programmes (such as MedClivar),
it will include latest results on the regional and global processes influencing climate
variability such as the influence of the North Atlantic Oscillation (NAO) and
Indian monsoon, predicted changes in marine salinity and marine acidification. It

| 77 |

7

Lessons from other regional adaptation initiatives

will focus on the coastal watersheds, with emphasis on risks to water availability and
quality and marine ecosystems (including agriculture and fisheries), and other risks
to be further defined, likely to include coastal erosion and landslides. Based on the
findings of these studies, the TDA for the Mediterranean Basin will be updated
with respect to climate change and climate variability.

 C omponent 3: Support to ICZM Protocol implementation and capacity building.
Increased capacity, strengthened partnerships and joint actions will create an
enabling environment for implementation of the ICZM protocol. At the national
level, inter ministerial committees will contribute to multisectoral dialogues on policy
and management processes in the Mediterranean, and facilitate the mainstreaming
of the ICZM protocol into national plans. Targeted capacity building will enable
stakeholders to fulfil these roles. In addition to strong platforms for exchange within
the region, project experiences will be shared within the larger international waters
community, through IW: Learn, IWC, IWENs, among others.
What is an important, and often weak or overlooked aspect of project design is replication
of the approaches to other areas. CLIMVAR has focused its effort on the development of
a robust replication approach. It states in the Project Document that “there is, therefore, a
strong need for a replication strategy that will maximize the chances of ‘regional transfer’
of knowledge, demonstration and pilot experiences. In view of the negative track record in
respect to replication initiatives of Mediterranean countries, Medpartnership has adopted
a more innovative approach, specifically tailored to the characteristics of the region and
directed towards enhancing the potential for the replication of successful demonstrations. In
contrast to previous projects, in which replicability has been addressed as a separate element,
in the MedPartnership replication is an integral part of the project, with a carefully-designed
replication strategy that is at the heart of the project”. With some common countries involved
in CLIMVAR) and the Black Sea area (Albania and Greece), the strong approach to replication
of the pilot activities, there remains good possibilities for the potential transfer and replication
of appropriate aspects of the CLIMVAR project to Black Sea region.

7.3 The Baltic Sea
HELCOM is an intergovernmental organisation of the nine Baltic coastal countries and the
EU, protecting the marine environment from all sources of pollution.  The main overriding
HELCOM initiative at present is the Baltic Sea Action Plan which aims to restore the good
ecological status of the Baltic marine environment by 2021. The strategy, adopted in 2007,
is a crucial stepping stone for wider and more efficient actions to combat the continuing
deterioration of the marine environment resulting from human activities. This HELCOM
policy document Baltic Sea Action Plan (2007) is now oriented only to the goal to reach good
ecological status (regarding the EU Water Framework Directive 2000/60/EC). HELCOM
did produce a climate change thematic assessment in 2007 however this was very much of an
assessment of environmental impact rather than a vulnerability assessment and did not include
people or economy.
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In Operational terms HELCOM is organised into 6 groups (e.g. Ecosystem Approach,
Nature Protection, Monitoring and Assessment, Land-based Pollution). It produces a range
of document and guidelines for pollution loads, disposal of dredged material etc. However,
the organisation is staunchly environmental and has not entered into climate change issues.
The Baltic Sea Action Plan contains no assessment or warning on climate change impacts and
risks, however, development of a regional adaptation approach has been taken up elsewhere.
The Baltadapt project is funded by the Baltic Sea Region Programme 2007–2013. It has
a total budget of 2.86 million Euro, of which 2.1 million Euro are ERDF co-finance and
0.75 million Euro are partners’ contributions. It runs from October 2010 to December 2013.
Baltadapt is a flagship project under the EU Strategy for the Baltic Sea Region. Baltadapt, as
one of its outputs has developed a draft climate change adaptation strategy for the Baltic Sea
Region.
The Baltic Sea Region Climate Adaptation Strategy: an outline aiming to prepare the
ground for political endorsement was discussed at a policy forum in 2012. The development
of the strategy and the framework for its implementation were based on a knowledge
brokerage process between policy makers at the EU level, macroregional organizations and
networks, national policy makers, stakeholders representing various sectors and researchers
in the field of climate adaptation – this group was known as the Forum on Climate Change
Adaptation. Baltadapt partners and associated partners have by their previous participation
in other regional climate change projects (including, among others, BALTCICA, BALTIC
CLIMATE, ASTRA, REGIOCLIMA, and SEAREG) ensured that conclusions from these
projects were recognised in the draft strategy. Furthermore, the Council of the Baltic Sea
States (CBSS) Secretariat has participated and assisted in the establishment of a policy body
to steer the strategy development and facilitate its subsequent implementation. One of the
actions for the CBSS Environment and Sustainability theme is “developing a new climate
change adaptation strategy for the whole Baltic Sea region”.
The overriding goal of the macro-regional climate adaptation strategy for the Baltic Sea
Region is a connected region with informed actors on all levels responding to climate change
in a way that ensures prosperity, competiveness, as well as clean water, and rich and healthy
wildlife in the Baltic Sea and its coastal zones. Based on these overriding goals, four sectors
were identified where the strategy specifically see benefits of a macro-regional strategy. The
specific goals are:
• Responding to climate change in a way that ensures prosperity and competiveness of
coastal tourism;
• Responding to climate change in a way that ensures prosperity and competiveness of
fisheries and agriculture;
• Responding to climate change in a way that ensures that infrastructure (including,
e.g., coastal protection, maritime traffic, ports and touristic infrastructure) is adapted
in a way that ensures prosperity, competiveness, and connectivity;
• Ensuring adaptation to climate change in a way that ensures that climate impacts on
marine biodiversity and habitats, when possible, is limited by “climate proofing” of
environmental agreements and directives.
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The objectives of the strategy are to contribute to the macro-regional goals through:
• Raising awareness of the need for action at all levels;
• Providing robust policy relevant research-based knowledge on the impacts of and
vulnerabilities to climate change, including handling of uncertainties, and estimates
of costs and benefits;
• Ensuring platforms for a policy-research dialogue;
• Reviewing policies in the light of climate change adaptation concerns (based on
research outcomes) across all relevant areas;
• Identify and give an overview on available transnational funding opportunities for
climate change adaptation;
• Ensuring common development of policies for funding of climate adaptation;
• Making the BSR a model region for a macro-regional approach to climate change
adaptation.
From the adaptation strategy it has also elaborated an action plan as the operational basis
of its implementation. The action plan shall provide specific steps towards achieving the
objectives laid out in the strategy. The partner network and the policy forum will make sure
that the action plan is elaborated in close coordination with policy decision makers and in line
with the implementation of the Marine Strategy Directive. The action plan is not planned
to form a “stand-alone” programme but to be entrenched in future operational programmes
of existing initiatives in the region (e.g. the new Baltic Sea Region Programme 2014–2020,
EU Framework Programme 8, LEADER, LIFE, national programmes). In this way existing
channels are used while at the same time financing sources for actions in the field of climate
change adaptation are secured.
As well as the adaptation strategy the Baltadapt project aims to establish a knowledge brokerage
process on climate change and climate change adaptation between researchers, stakeholders
and political decision makers across political levels. This platform is known as the “Baltic
Window” and it aims to provide:
  A one-stop-shop information portal providing all available information on climate
change adaptation in the Baltic Sea Region;
  The hub for decision-makers from the Baltic Sea Region, from the transnational to
the local level;
 
An important platform for disseminating results, recommendations and actions
derived from Baltadapt.
The Baltic Windows provides added regional value of the Baltic Sea Region Adaptation
Strategy through the promotion of cooperation and information sharing. The macro-regional
strategy should provide a macro-regional platform to facilitate the implementation of the EU
strategy in the region. In addition to cooperation on truly macro-regional issues, cooperation
related to the continuous development and implementation of national, as well as local or
sector-relevant strategies, should be strengthened.
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7.4	Elements of good practice for developing regional adaptation
There appear to be a number of common elements in the Mediterranean and the Baltic case
study which have led to progress on clime change adaptation at a regional level; these could
be considered as good practice in the contest of a regional climate agenda. These are useful
to elucidate as they can help formulate aspects of the response in the Black Sea based on
experiences from other regions.
Mandated regional lead organisation
The two case studies have developed their approaches in slightly different ways. In the
Mediterranean there has been uptake of the climate change thematic and strong and rapid
leadership on the climate change agenda in regionally mandated organisation. In the Baltic,
HELCOM, has maintained its focus on environmental quality and pollution, a similar
original mandate to MAP, and not taken-up the climate change agenda. As a consequence, the
Baltadapt project has allowed various national parties to come together under a common work
which tasks them to produce a regional adaptation strategy. Development of this strategy
is strongly supported by the Council of Baltic Sea States (CBSS) through which channel
political / national ratification will come.

GOOD PRACTICE 1: The support and promotion of a climate adaptation response by a mandated
regional organisation can be beneficial.
A collated regional knowledge base
The value in creating and collating a knowledge base for the regional adaptation approach is
another common aspect in these regional approaches. It is usually the case that regions have
much available information, but it is piecemeal, difficult to obtain and held in a variety of
sources. Both regional approaches considered above have collated this diverse material and
formulated it together in a way which is accessible to both scientist and policy makers. For the
Mediterranean and run of reports were produced form the Baseline study to the Biodiversity
Impact study which both helped towards the development of the Regional Framework. In the
Baltic, a gap-fit analysis was carried out which assessed the climate change impacts on key
economic (fisheries, infrastructure, tourism and biodiversity) and tried to identify cause-effect
relationship to help target adaptation interventions95. In addition, climate change Impact
reports were also produced (biodiversity, fisheries and infrastructure) and then a vulnerability
assessment for the region were produced. The important dimension of these reports were that
they collated together information from the various countries involves and provided a regional
perspective and understanding on climate change.

GOOD PRACTICE 2: Collation of knowledge and information to provide a common documented
perspective of climate change at regional scale.
Centralised data sharing platform
The need for sharing and exchange of data through a centralised platform is also common
between the case studies. In the MAP CLIMVAR project it is the main aim of Component
1 to develop a web-based regional data platform on climate research with particular focus on
the environmental and economic impacts of climate change in the coastal zone. In the Baltic
95 Bruneniece, I (2012) Gap-fit analysis on adaptation to climate change research and policy design; Baltadapt Report #1.

| 81 |

7

Lessons from other regional adaptation initiatives

the “Baltic Window” has a slightly more extensive aspiration to produce a knowledge hub
from the transnational to the local level. The sharing and centralisation of data can be seen as
a preparatory action for future climate adaptation response.
GOOD PRACTICE 3: The sharing and exchange of data and information in a centralised hub is an
important preparatory action to future climate response.
Multi-level architecture and involvement of stakeholders
Both the Mediterranean and the Baltic case studies demonstrate multi-level architecture
and stakeholder dialogues; form the regional level to local level actors. This is ensured
through the architecture of the networks in both regional seas. In the Mediterranean, part
of the effectiveness of MAP is would seem to be down to the regional-level interaction with
international agencies and other inter-governmental organisations as well as the lower-level
interactions through the 6 RAC’s. The Baltadapt approach has a “governing” Forum on
Climate Change Adaptation makers at the EU level, regional organizations and networks,
national policy makers, stakeholders representing various sectors and researchers in the field of
climate adaptation which is supported by the CBSS. CBSS itself has a Committee of Senior
Officials (from Ministries of Foreign Affairs of 11 Members States) as well a range of expert
groups.

GOOD PRACTICE 4: A multilevel organisational architecture which has stakeholder dialogue and
involvement at each level.
Effective leadership and mobilisation leading to leveraging of external funding.
To permit the developments that are presently seen, both case studies have leveraged external
funding to progress the regional climate agenda. UNEP-MAP developed a platform for
climate response which permitted it to put in place the CLIMVAR project which provides a
consolidated attention to the key areas which are constraining the regional climate response
in the Mediterranean.
In the Baltic, external leverage of funding has been used at an earlier stage, to help develop
the knowledge platform and the stakeholder dialogues to support the development of the
regional adaptation strategy. However, it is important to appreciate that leverage of external
funding is available to many regional areas and that finding appropriate-scale potential
funding instruments (e.g. EU, GEF, and Adaptation Fund) is not problematic. What is a
challenge though is the mobilisation of the wide-range of necessary partners, the agreement
on “narrative” for the project and specific actions, the availability and commitment of partner
organisations to take on responsibilities, the requirement for strict fiduciary standards and
project oversight mechanism which meet international standards and, finally, leadership and
motivation from key individuals in key organisations to take forward the project remit. In the
case of regional projects related to climate change, it does not seem to be the lack of potential
funding instruments, but the degree of organisation and mobilisation of regional partners,
which acts of the main barrier for leverage of external funding.

GOOD PRACTICE 5: Leverage of external funding helps regional development but requires organised
ad mobilised partners.
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7.5 Conclusions on good practice for regional climate responses
The case studies used above were selected because of their central regional sea, geographical
location and their partial overlap with EU Member States to provide insight into regional
climate developments which are relevant to the Black Sea region.   One interpretation of
the two approaches is that they are diametrically opposite. In the Mediterranean, the longestablished regional champion (UNEP-MAP) has taken on the climate adaptation agenda
and have mobilised activities and funds in the devolved institutional architecture across the
partner countries. Whereas in the Baltic, national-level motivation has leveraged funding and
created a knowledge-base which has then drawn-in the mandated regional player (CBSS).
However the mobilisation mechanisms are viewed though, there are similarities in some of the
building blocks which have led to progression along the regional adaptation route.
Regional climate responses are relativity new and this analysis is limited in geographical in
scope, so to know if the identified elements are pre-requisites for a regional response, or if
they are best practice or maybe just good practice is not self-evident. However, these elements
could be at least considered as good practice when undertaking a regional climate response and
thus relevant to the Black Sea region. It is thus proposed that the regional climate adaptation
approach in the Black Sea should involve:
• The support and promotion of a climate adaptation response by a mandated regional
organisation can be beneficial.
• Collation of knowledge and information to provide a common documented
perspective of climate change at regional scale.
• The sharing and exchange of data and information in a centralised hub is an important
preparatory action to future climate response.
• A multilevel organisational architecture which has stakeholder dialogue and
involvement at each level.
• Leverage of external funding helps regional development but requires organised ad
mobilised partners.

101 Bruneniece, I (2012) Gap-fit analysis on adaptation to climate change research and policy design; Baltadapt Report #1.
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information gaps

8.1 A summary of regional projects

O

ver the years Black Sea cooperation has been supported by many projects
funded by different donors like EU, UNDP/GEF, NATO, WB, EBRD,
UNEP, IMO, ACCOBAMS, and SIDA. However, the dominant funder of
regional projects in the Black Sea region has been the EU over the last decade. There
have been about 100 EU supported projects in the Black Sea region over the last 10
years. EC DG Research have funded about half of them under FP5, FP6 and FP7.  
INTERREG, EC DG DEVCO (EuropeAid), EC DG-MARE and EC DG-ENV
(LIFE and LIFE+) have also funded a number of projects. Some examples are provided
below under a number of main research themes96:

 Ecosystem issues: The EU Framework Programme(s) (IV – VII) funded
daNUbs, EUROGEL, IASON, SESAME, HERMES, HYPOX, MEECE,
ODEMM, THRESHOLDS, PERSEUS, and many others to tackle with
Black Sea ecosystem issues considering both climatic and anthropogenic
forces.

 Efficient governance: Projects were focused on the achievement of efficient
governance practices including ecosystem-based management to support
96 A fuller list of projects can be found in Appendix A and other regional initiatives can be found on the BS-ERA internet page (http://bs-era.net/
main/).
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sustainable development in the Region, like INTERREG PlanCOAST, SPICOSA,
ENCORA, DEDUCE, KnowSeas, ODEMM, PEGASO and COCONET. GEF
funded and executed through UNDP BSEP17 and BSERP18 (Phase I and II)
projects in support of the Bucharest Convention implementation.
	
 R egional cooperation in protection: EU/TACIS/EuropeAid Projects, such as
ECBSea, SASEPOL served to strengthen regional cooperation for the protection
of the Black Sea.

 Monitoring and forecasting: monitoring and forecasting capacities and the
operational status of oceanographic services in conjunction with better management
of data collection and networking of the Black Sea scientists include :ARENA
(FP5), ASCOBOS (FP6), ECOOP (FP6), MONINFO (EC), BS SCENE/UBBS
(FP6,7), SEADATANET I/II (FP6,7) EnviroGRIDS (FP7), EMODNET. Such
projects have had valuable impact on networking and capacity building in the Black
Sea marine research area.

 G
 lobal Monitoring for Environmental Safety (GMES): (FP7) has also played a
role through its implementation in the Black Sea as well as the EC EuroARGO
Project has enhanced efforts to deploy argo floats in the Black Sea to support GMES
services and did the advancement of operational monitoring in the Black Sea region.
The Black Sea Era Net Project (2009 – 2012) is crucial for the region since it aims to
identify thematic priorities (i.e. environment, health, energy, marine and maritime
research) not only for a Joint Call but also for the Black Sea Research Programme
(BSRP), a programme that aims to establish sustainable and long-term cooperation
in the region.
In relation to climate change the CLAMER (EU-FP7) synthesis report for the Black Sea,
stated that “EU funding for conducting scientific research in the Black Sea ecosystem studies
in general and climate change impacts in particular have been very limited so far as compared
to those provided for other European Seas. The EU FP6 SESAME project was the first and
the only EU-funded project that included a climate change research component so far”97.

8.2 Black Sea – regional research gaps and priorities
On the most basic level there is a need to determine more accurately what the future climate
will be. Future predictions of climate, like those in the IPCC Assessments and downscaled
models a majority of the NCCC’s, are challenging. As stated in a Nature article about regional
climate prediction98 “The sad truth of climate science is that the most crucial information is
the least reliable”. The same article warns about downscaling from Global Circulation Models
(GCM’s) which represent the dynamics of the key physical processes “Such models generally
have a resolution of about 1–3° in latitude and longitude — too coarse to offer much guidance
to people. So climate scientists simulate regional changes by zooming in on global models
— using the same equations, but solving them for a much larger number of grid points in
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98 Schiemeier, Q (2010) The real holes in climate science. Nature, 464:284-287.
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particular locations. However, increasing the resolution in this way can lead to problems.
Zooming in from GCMs bears the risk of blowing up any inherent weakness of the ‚mother‘
model. If the model does a poor job of simulating certain atmospheric patterns, those errors
will be compounded at the regional level. Most experts are therefore cautious when asked to
make regional predictions”. Although, regional, national and more local climate projections are
required on which to base planning and management decisions, as the model scale is reduced
the confidence of the future projections tends to reduce. Therefore, within the region there
needs to be a focus on improving the regional modelling capacity as well as a more extensive
and systematic data collection and collation process to improve model parameterisation.
In term of coastal and marine research gaps, there have been significant developments in
determining the research priorities for EU Regional seas. The CLAMER project (Climate
Change and European Marine Ecosystem Research - EU-FP7) had a scientific objective to
identify and to summarize the key results from past and ongoing European research on the
effects of climate change on the marine environment and their socio-economic consequences.
The project identified climate change and marine ecosystem gaps and priorities by a number
of themes (see Appendix A) and also identified specific aspects in relation to the Black Sea:
• Develop a better understanding of the interplay between the natural and anthropogenic
impacts of climate change, coastal and interior basin ecosystems, and the well-being
of people by means of systematic observations;
• Improve monitoring of social and natural system indicators to develop reliable
scenario models that will serve as a basis for designing appropriate management
strategies and decision making processes towards sustainable use of ecosystem goods
and services in the Black Sea, i.e. identifying ecosystem properties that are most
vulnerable to abrupt and dramatic state changes in response to climate change, and
the climatic and ecological determinants of such changes; establishing which system
properties can be used to forecast system resiliency, etc.
The research gaps and priorities for the Black Sea from CLAMER are focussed on the marine
and coastal ecosystems. A slightly broader and more detailed approach, which inculcated
climate change, was taken by the SEA-ERA project (Towards Integrated Marine Research
Strategy and Programmes – EU-FP7)  in which the whole river catchment and  basin of the
Black Sea was included.
The research strategy for the Black Sea basin by SEA-ERA was developed in a comprehensive
way and published in 2012. This research agenda was formulated from institutional consultation,
use of regional experts and Strategic Analysis workshops as part of the SEAS-ERA project.
Specific objectives which emerged for the Black Sea from the Strategic Analysis were:
• Supporting the needs of Black Sea states stemming from international policy/
legislation;
• Dealing with regional ecosystem problems;
• Strengthening international cooperation of the coastal states with ongoing and new
actions and tools;
• Prioritising new topics and approaches at regional level;
• Supporting to multi–disciplinary marine and maritime research in support of good
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(holistic) governance of environmental protection with human capacity building
component at the national and regional level;
• Providing scientific and management tools;
• Identifying cross cutting issues to support research and their realization.
Thematic priorities for the Black Sea were compiled and grouped under three main headings:
(i) basic research, (ii) applied Research to support society/economy and (iii) research on
cross cutting issues. Climate change appears under basic research heading and described
as “understanding climatic variability and climate change impacts on coastal and offshore
ecosystems in the Black Sea including the effects of ocean acidification”. The key research
issues within this climate change heading were:
A.  Effects of climate induced changes in hydrographic, hydrochemical structure and
circulation patterns on structure and function of the food web.
B. Feedback mechanisms between the dynamic processes leading to anthropogenic
global warming and natural modes of climate variability.
C. Identification of ecosystem vulnerability (resilience) during abrupt transitions in
response to climate change.
D. 
Climate adaptation management strategies to preserve ecosystem goods and
services
E. Develop knowledge of multiple sources and scales of ecosystem change to design
management strategies.
The environmental focussed approach to the Black Sea region is apparent in the EU projects
and the regional seas approach. However, whilst the vulnerabilities to climate change in the
region are becoming better understood through the NCCC and other regional initiatives,
there is also a need for more systematic research on the economic effects of climate change,
to help with better decision making in terms of future mitigation and adaptation responses.
For example, work in the Former Yugoslav Republic of Macedonia (abbreviated as FYR
of Macedonia) has identified economic impacts in a number of key sectors (e.g. electricity
production and agriculture) and then need for improved climate change damage estimates,
better modelling and capacity building in economic simulation and modelling99. This type of
impact assessment and economic modelling is required to help direct and focus adaptation
responses in the key economic sectors of the Black Sea.

99 UNDP (2010) Assessing the Economic Impact of Climate Change – National Case Studies: energy demand for Space Heating and Cooling. UNDP
– FYR of Macedonia: www.undp.org.mk/content/Publications/Economic%20Impact%20of%20Climate%20Change%20web%281%29.pdf
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8.3 Key climate change research priorities for the Black Sea
From the above analysis of research gaps and priorities for the Black Sea, it can be concluded that
there are a number of key areas of research which would help formulation and implementation
of a regional climate change strategy:
I.	Climate futures: Increased recording of hydrometeorological parameters and improved
regional capacity in climate modelling to help improve confidence in regional, national
models and provincial climate projections.
II.	Natural and social interactions: Improved understanding of the interplay between
the natural and anthropogenic impacts of climate change, ecosystems, and the wellbeing
of people.
III.	Economic impacts of climate change: Systematic research on the economic effects
of climate change on key economic sectors within the Black Sea region.
IV.	Adaptation scenarios: Develop reliable scenario models that will serve as a basis
for designing appropriate adaptation and management strategies and decision making
processes towards sustainable use of ecosystem goods and services in the Black Sea
region.

| 88 |

9	A regional climate change
response for the Black Sea

9.1 Addressing the regional climate change vulnerabilities

T

he work of the CLIMBIZ project reported in this vulnerability assessment has
identified that there are economic, social and the ecosystem-level adaptation
options and co-benefits. However, these sectors do not exist in isolation; they
are part of a much wider governance system. This wider system is in many ways cross–
cutting and for many of the adaptation interventions to progress they require a stable
economic and governance system to permit the required inward investment. Creating
such an economic and governance platform to promote investment will help an array of
different sectors. Thus, investment at a country or regional level in these cross-cutting
enabling mechanisms can be an effective way to instigate adaptation and building
resilience in the economic sectors.
UNDP’s Adaptation Policy Framework100 (APF) provides a structured approach to
formulating and implementing adaptation policies and strategies to ensure human
development in the face of climate variability and change. Four key principles are
embodied in the APF:
• Climate change includes changes in variability. Adapting to near-term
variability is a basis for reducing vulnerability to long-term climate change in
an incremental manner.
• Adaptation policy and measures are assessed in a development context. This
shifts the focus away from free-standing projects as a response to climate
change and toward integration of climate change into key development policy
and planning processes.
100 UNDP (2011) Adaptation to Climate Change: UNDEP-GEF initiatives financed by the LDCF, SCCF and Strategic Priority on Adaptation. UNDP, NY.
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• Adaptation occurs at different scales, including at the local level. This requires a
national enabling framework to promote local action.
• Both the strategy and process by which adaptation occurs are equally important. By
definition, climate change is long-term but adaptation must bring immediate and
perceived benefits to stakeholders.
At a more operational level, to support adaptation responses through the APF, UNDP’s
Environment and Energy Group focuses on six cross-cutting operational aspects101:
1. Promoting regional cooperation.
2. Catalysing additional financing.
3. Developing institutional and individual capabilities.
4. Engaging multiple stakeholders and partnering for success.
5. Demonstration adaptation for scale.
6. Integrated gender perspectives.
The first two of the cross cutting themes (regional cooperation and funding) can be considered
as pre-requisites to a climate response. The other four aspects (numbers 3-6) can be considered
as key components of an adaptation response and thus, one or a number of them should be
built into a climate response. The following diagram puts together the elements discussed so
far: the vulnerable sectors from the climate assessment (as vertical bars), the pre-requisites for
adaptation response (the broad backdrop) and the key cross-cutting elements for adaptation
and co-benefits (horizontal bars).

Fig 9.1 Diagram showing the medium and highly vulnerable sectors of the Black Sea region (horizontal bars – part translucent
bars are medium vulnerability, solid fill are high), cross-cutting adaptation themes (vertical bars) and the encompassing
perquisites of regional cooperation and funding.
101 UNDP (2011) Adaptation to Climate Change: UNDEP-GEF initiatives financed by the LDCF, SCCF and Strategic Priority on Adaptation. UNDP, NY
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This diagram displays the frame or domain in which adaptation options and green economy
co-benefits could be placed to build up a visual portfolio of action in the region. Additionally,
it could be used to help in the project formulation for targeting adaptation projects in the
region to highly vulnerable sectors. The most vulnerable sectors are shown with solid fill and
they form the prime sectoral targets for regional projects which are formulated.
Considering the most relevant cross-cutting themes in more detail helps to identify a range of
adaptation responses and co-benefits in the areas which are key to the Black Sea region:
ADAPTATION OPTIONS

OPPORTUNITIES AND CO-BENEFITS
Promoting regional cooperation

	Collation and documentation of regional climate change

projections, impacts, vulnerabilities and adaptation
options.
	
Coherent regional climate change planning beyond

national boundaries and more able to provide a large
scale and cost-effective response.
	Regional organisations (BSEC, BSC) broker demonstrative

adaptation and green economy developments across
region.
	Increase of linkages and bi- or multi-lateral partnerships

	Need for a regional climate response is opportunity
for development of stronger regionalization and
strengthening of regional actors such as BSEC and BSC.
	Scope for regional organisations to act as centralized
repository off effective climate response and brokering
to promote multilateral effectiveness.
	Institutional need for development of Monitoring and
Evaluation of economic cost-benefit of adaptation
options and demonstrable cost-effectiveness of regional
interventions to sustainable regional collaborative
development.

in adaptation response and increased green economy
competitiveness.

Catalysing additional funding
	Strengthening of fiduciary standards in key agencies /

institutions to permit regional-level climate response
projects and country-led approaches.
	
Formation of working partnerships to access climate

funds and provide effective projects oversight function in
order to disperse funds effectively and efficiently.
	
Formulate clear regional standards and protocols for

climate-relevant expenditure accounting in order to
provide valid and transparent match funding to facilitate
leverage to the matching funding portfolio.

	Scope for specific support for institutional strengthening
in fiduciary standards as precursor to climate funding.
	
Greater access to non-climate funding (e.g.
environmental protection) instruments will be gained
by enhanced fiduciary standards at a country-led, or
regionally-led modality.
	
Project M&E and oversight functions or regional
organisations improve through requirements of climate
funding (e.g. Adaptation Fund) and permit more
effective disbursement and delivery of existing funding
streams and instruments and access to the instruments.

Multi-stakeholder and partnering
	Support to increase awareness and mobilization of civil

society in a coherent fashion so as to respond to the
uncertainties of climate change.
	
Promote non-governmental sector organisation and

informal networks so as to increase societal involvement
in decision making, especially at local level.
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	Strengthened demonstrative civil sector involvement in
response to climate change can be extended to other
focus areas (e.g. human rights) to increase pluralistic call
for enhanced governance and government.
	Opportunities for R&D and product design as focus
manufacturing / consumption shifts towards clean, lean
and green.
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ADAPTATION OPTIONS

OPPORTUNITIES AND CO-BENEFITS

	Support modification of consumption patterns toward

	Wider opportunities in lifestyle changes and market
opportunity associated with green economy and other
societal / economic influences e.g. in terms of personal
transport choice could see increase in cycle commuting,
electric cars and car-share schemes

“green” products and low carbon footprint lifestyle.
	
Direct support to increasingly marginalized groups to

increase resilience and wider involvement in civil society.

Developing institutional and individual capabilities
	Diversify financial channels through increased support

for learning and research in the green economy,
entrepreneurship and innovation in the higher-education
sector.
	Targeted investments to fill knowledge gaps in climate,

climate impacts and effectiveness of response, e.g.
downscaling of climate models, sectoral climate
assessments, climate change policy development and
management in governmental institutions.
	Promote inter-regional collaboration and centralization

of data and information with public-access.
	Increase training and implementation of technical skills

in lean manufacturing, low-emissions production and
climate resilient infrastructure.
	
Improve climate change related institutional set-up,

management and communication
	
Targeted

support and capacity extension for
entrepreneurial activity to develop new and innovative
products for development for green products and green
economy.

	Increase of partnerships and alliances intra- and inter-

regional to help advance competitiveness for the Black
Sea market area.
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	Increase in education and awareness of public to climate
change agenda is likely to facilitate, or directly promote,
local and community-based initiatives and promoting
wider empowerment.
	
Diversification and new opportunities in highereducation teaching and research will promote spin-off
new research and associated entrepreneurship and
commercialization.
	
Increasing attractive educational, research and
enterprise conditions in certain establishments
create inward “brain-drain” and enhance research and
commercial competitiveness of region in certain allied
areas.
	Legislation / national policies which require new and
innovative solutions in greening of the economy which
help create capacity-led and technological know-how
non-climate spin-off opportunities for enterprise.
	Demand for infrastructure materials, including green
products such a PV cells as well as traditional cement,
steel etc required to build resilience and low-carbon
operation in key vulnerable areas.
	
Increasing competitive edge of Black Sea regional
partnerships help grow exports of technical moderate
to advance products.
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9.2 Embedding good practice and research priorities
In addition, to the identification of vulnerable sectors and cross-cutting themes from the
analysis presented in this document, it is also important to inculcate good practice from other
regions and comprehensive processes which have led to identification of research priorities.
The elements of good practice from other regions which were identified were
I.	
Collation of knowledge and information to provide a common documented
perspective of climate change at regional scale.
II.	The sharing and exchange of data and information in a centralised hub is an important
preparatory action to future climate response.
III.	
A multilevel organisational architecture which has stakeholder dialogue and
involvement at each level.
IV.	Leverage of external funding helps regional development but requires organised and
mobilised partners.
The identified research priorities for the Black Sea were:
A.	
Climate futures: Increased recording of hydrometeorological parameters and
improved regional capacity in climate modelling to help improve confidence in
regional, national models and provincial climate projections.
B.	Natural and social interactions: Improved understanding of the interplay between the
natural and anthropogenic impacts of climate change, ecosystems, and the wellbeing
of people.
C. Economic impacts of climate change: Systematic research on the economic effects of
climate change on key economic sectors within the Black Sea region.
D.	Adaptation scenarios: Develop reliable scenario models that will serve as a basis for
designing appropriate adaptation and management strategies and decision making
processes towards sustainable use of ecosystem goods and services in the Black Sea
region.
Both the good practice and research priorities were included in the cross-cutting themes
identified from the vulnerability analysis, however, to tailor the approach to the Black Sea
region necessitates a more explicit appreciation of some of the elements in the regional
response. The good practice elements of collation of knowledge and centralised data hub
(I and II) can be embedded within the cross themes of regional cooperation, stakeholder
dialogue (III) within multi-stakeholder partnering and leveraging of external funding (IV)
can be embedded within catalysing of additional funding cross-cutting theme. The research
priorities can form an additional component of a strategy as they can be developed with specific
and independent targets and objectively variable indicators. Through this approach the good
practice and research priorities can be built into the identified cross-cutting themes to produce
the structuring pillars for an overall regional strategy for climate adaptation.
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9.3 Strategic elements and priority actions for the Black Sea
region climate response
Any regional strategy would be bolstered by impactful participation of multilateral organisations
in the region which establish stakeholder dialogue and involvement at each level. This includes
regional organisation such as BSEC and BSC as well as national line ministries and a range of
non-governmental organizations and community groups.
The regional strategy should focus primarily on the economic, social and natural medium or
high vulnerable sectors. Poverty should be given the highest priority but interventions can
be formulated in combination with one or more of the other highly vulnerable economic
(forestry, agriculture and / or water resources) or natural (terrestrial and / or coastal) sectors.

The strategic elements for regional climate response and the initial short-term (3-5
year) priority actions should be:
STRATEGIC ELEMENTS FOR BUILDING
CLIMATE RESILIENCE
Promotion of regional cooperation

PRIORITY ACTIONS




Promotion, uptake and agreement for an effective institutional response to climate change
in key international and national organisations.



Collation of knowledge and information to provide a common documented perspective of
climate change at regional scale and centralized data hub.

Catalyse additional funding



Ensure / raise strict fiduciary standards and project oversight processes and mechanism in key
international and national organisations to permit access to international climate finance.



Leadership and motivation from key individuals in key organisations to mobilise a widerange of committed partners to formulate and submit climate response projects.

Galvanize and raise awareness in
multi-stakeholder networks and civil
society



Develop regional climate response networks, involving multi-stakeholders and vulnerable
components of civil-society, through partnership and information to add voice to regional
dialogues.



Communicate and raising awareness to climate change in a variety of ways across the Region
and to disseminate demonstrative examples of best practice in response to climate change.

Champion the development
of institutional and individual
capabilities



Targeted investments to fill knowledge gaps in regional climate, climate impacts and
vulnerability and effectiveness of response at the individual and the institutional level.



Promote information and capacity exchange and sharing of best practice to deliver transregional up-skilling in climate resilience.

Target research to key priorities



Improve the parameterisation and modeling of climate futures and formulate managementrelevant scenario models of climate impacts and adaptation responses.



In vulnerable sectors improve the understanding of the inter-linkages between natural and
social interaction and the economic implications of climate change.
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End Year

ARENA initiated a co-operative
ocean programme to assess and
identify the Black Sea resources,
the needs for operational
oceanography, to formulate a
Data-Base Management System
and to build capacity through
training and improving the
communication and other
essential facilities, for the
monitoring, understanding,
modelling/prediction and
forecasting for the entire basin.

Biological
oceanography,
Environment,
Physical
oceanography

Capacity
building,
information
exchange

2003

2006

2.

ASCOBOS (A
Supporting
Programme for
Capacity Building
in the Black Sea
region Towards
Operational Status
of Oceanographic
Service)

ASCABOS increased public
awareness and stimulated and
motivated the utilization of
operational oceanographic
information in management
and decision-making practices.

Operational
monitoring

Capacity
building,
information
exchange

2005

2008

Topic / Objectives

Considerable work has been
performed on compiling
meta-databases on the Black
Sea environmental data,
information and research
within previous international
initiatives and projects. To
support and to strengthen the
exchange between scientists,
governmental managers
and other users ASCABOS
developed a Black Sea
information system, containing
all available metadata, validated
and efficiently updated through
the Internet.
ASCABOS organized a costeffective VOS pilot programme,
applying modern technologies
and developments for data
collection, transmission,
storage, use and dissemination.
The VOS programme responded
to the GOOS demand for longterm monitoring of the marine
ecosystems.

Function

ARENA (A Regional
Capacity Building
and Networking
Programme to
Upgrade Monitoring
and Forecasting
Activity in the Black
Sea)

Acronym

Main Topic

1.

N
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Timescale
Starting Year

Classification

EC Contribution (€)

Appendix A:
Recently finalised projects and those still acting in the Black Sea region

Marine
Regions

Website

Black Sea

http://www.
ascabos.
io-bas.bg
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CLAMER (Climate
Change Impacts
on the Marine
Environment:
Research Results and
Public Perception),
(Netherlands, UK,
Greece, France,
Belgium, Spain,
Norway, Denmark,
France, Ireland,
Norway)

Compilation and summary of
Climate Change Awareness
all existing scientific material
Raising
& outreach products on the
topic of the gap between what
is known through research and
what policy makers and the
public know and understand
about the effects of climate
change on the oceans; Carryingout a pan-European poll to
investigate the awareness/
perception in various European
coastal regions.

2010

2011

991,357.00

All
European
marine
regions

http://www.
clamer.eu/
component/
clamerprojects/

4.

CLIMSAVE (Climate
change integrated
assessment
methodology
for cross-sectoral
adaptation and
vulnerability in
Europe), (UK; Belgium;
Germany; Austria;
Czech Republic;
Greece; Netherlands;
Spain; Sweden;
Hungary; China;
Romania; Australia)

The overall aim of the
Climate Change Impact
CLIMSAVE project is to deliver
assessment
an integrated methodology to
assess cross-sectoral climate
change impacts, adaptation and
vulnerability. It will put science
in the service of stakeholders
and policy-makers by
providing a common platform
for an improved integrated
assessment of climate change
impacts, vulnerability and
related cost-effective adaptation
measures covering key sectors
in Europe.

2010

2013

3,150,000.00

N/A

http://www.
climsave.eu/
climsave/
index.html

5.

COCONET (Towards
coast to coast network
of marine protected
areas coupled with
Sea-based Wind
Energy)

The project proposes large
scale env. Protection and
management considering
the establishment of MPAs
networks and Offshore Wind
Farms. It develops a scheme
of maritime spatial planning
aimed at maximizing gains
and minimizing losses for both
humans and environment.

MPAs

Capacity
building,
exchange of
information

2012

2015

Med and
Black Sea

http://www.
coconet-fp7.
eu/

6.

CONSCIENCE
(Concepts and Science
for Coastal Erosion
Management),
(Netherlands, Spain,
Ireland, UK, Romania,
Poland, Croatia)

Aims to develop and test
concepts, guidelines and
tools for the sustainable
management of coastal erosion
based on the best available
scientific knowledge and on
existing practical experience.
It will contribute to the
implementation of a common
European coastal erosion
management policy. We will
use and define four coastal
management concepts: coastal

Coastal erosion

Capacity
building

2007

2010

N/A

http://www.
conscienceeu.net/

Topic / Objectives

Main Topic

Acronym

Function

End Year

Marine
Regions

3.

N
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Timescale
Starting Year

Classification

EC Contribution (€)

9

609,970.00

Website
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End Year

Topic / Objectives

Research
coordination

Capacity
building

2011

2014

Research
coordination

Capacity
building

2004

2007

2007

2010

Function

Acronym

Main Topic

N

Timescale
Starting Year

Classification

EC Contribution (€)

9

Marine
Regions

Website

resilience, coastal sediment cell,
strategic sediment reservoir
and favourable sediment
status. Relevant parameters
and thresholds to qualify and
quantify coastal resilience and
favourable sediment status will
be developed.
7.

CREAM (Coordinating
research in support
to application of EAF
(Ecosystem Approach
to Fisheries) and
management advice
in the Mediterranean
and Black Seas),
(Spain, Greece, Italy,
France, Morocco,
Tunisia, Turkey,
Romania, Bulgaria,
Russia, Ukraine, Egypt,
Croatia, Lebanon,
Malta, Cyprus)

CREAM will establish an
effective collaboration network
among key role players in
Mediterranean and Black
Sea fisheries research and
management. The project will
have a strong training and
capacity building component
in order to help harmonize data
collection and methodologies
used in fisheries assessment
and management in the
Mediterranean and Black Sea.
The project will serve to
establish the guidelines for the
application of the Ecosystem
Approach to Fisheries in the
Mediterranean and Black Sea,
both in EU member states and
third countries.

999,137.00

Mediterranean and
Black Sea

http://www.
ascabos.
io-bas.bg

Mediterranean and Black Sea
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8.

DEDUCE (Sustainable
development of
European Coastal
Zones)

Its main objective is to evaluate
the utility of indicators for
optimal decision making on the
coast, following the principles
and criteria established by the
EU Recommendation on ICZM.

9.

ECOOP (European
Coastal-shelf sea
Operational observing
and forecasting
system), (Denmark,
Germany, Greece,
France, Norway,
Turkey, Italy, UK,
Belgium, Bulgaria,
Spain, Israel, Finland,
China, Malta, Ireland,

Consolidate, integrate and
Climate Change Forecasting
further develop existing
European coastal and regional
seas operational observing
and forecasting systems into
an integrated pan-European
system targeted at detecting
environmental and climate
changes, predicting their
evolution, producing timely and
quality

All European http://www.
regions
deduce.eu/

6,990,251.00

All European http://www.
marine
ecoop.eu
regions

A regional climate change response for the Black Sea

10.

ELME (European
Lifestyles and Marine
Ecosystems), (UK, the
Netherlands, Spain,
Belgium, Germany,
Portugal, Lithuania,
Italy, Norway, Sweden,
Finland, Poland,
Greece, Bulgaria,
Romania)

Model the consequences
Sustainability
of alternative scenarios for
human development in
post-accession Europe on the
marine environment, through
improved understanding of the
relationship between European
lifestyles and the state of marine
ecosystems. Multidisciplinary
approach integrating relevant
information on: the current
major state changes affecting
Europe’s marine ecosystems
in four major sea areas; the
pressures (anthropogenic and
from natural variability) on the
environment producing these
state changes; the underlying
social and economic drivers that
lead to these pressures; and the
plausible scenarios for social
and economic change across
Europe during the next two
decades.

Modelling

2003

2006

2,499,989.00

All
European
marine
regions

http://www.
elme-eu.
org/

11.

ENCORA and
ENCORA TTC
(European Network
for Coastal Research),
(Netherlands, Belgium,
Denmark, France,
Germany, Greece,
Ireland, Italy, Poland,
Portugal, Spain,
Sweden, UK, Ukraine,
Russia, Morocco)

Strengthening the interaction
Research
between science, policy and
coordination
practice is another important
objective of the ENCORA
networking mechanisms. These
services include, firstly, sharing
knowledge among research
institutes, to increase the quality
and efficiency of research
programmes and to stimulate
cooperation. Secondly, sharing
expertise among coastal
management organisations, to
spread best coastal practices
throughout Europe. Thirdly,
sharing experience among
policy organisations, to
harmonise coastal policies
in Europe for sustainable
development.

Information
Exchange

2006

2009

3,440,000.00

All
European
marine
regions

http://www.
encora.eu/

Topic / Objectives

Function

assured forecasts, providing
marine information service’s
(including data, information
products, knowledge and
scientific advices) and facilitate
decision support needs.

Acronym

Main Topic

End Year

Marine
Regions

Croatia, Georgia,
Tunisia, Mongolia,
Portugal, Romania,
Ukraine, Estonia,
Netherlands, Russia,
Sweden, Cyprus,
Poland)

N
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Timescale
Starting Year

Classification

EC Contribution (€)

9

Website
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Marine
Regions

Website

Danube
catchment,
Black Sea

http://
envirogrids.
net/

12.

ENVIROGRIDS
(Building Capacity for
a Black Sea Catchment
Observation
and Assessment
System supporting
Sustainable
Development)

The project is to assemble
Shared
an observation system of
observation
the Black Sea catchment
systems
that will address several GEO
Societal Benefit Areas within a
changing climate framework.
This system will incorporate a
shared information system that
operates on the boundary of
scientific/technical partners,
stakeholders and the public. It
will contain an early warning
system able to inform in
advance decision-makers
and the public about risks to
human health, biodiversity
and ecosystems integrity,
agriculture production or
energy supply caused by
climatic, demographic and land
cover changes on a 50-year time
horizon.

Capacity
building,
information
exchange

2009

2013

13.

ESONET (European
Seas Observatory
Network), (France,
Belgium, Bulgaria,
Germany, Greece,
Ireland, Italy,
Netherlands, Norway,
Portugal, Spain,
Serbia, Turkey, UK)

To create an organisation
Oceanographic
capable of implementing,
research
operating and maintaining a
network of ocean observatories
in deep waters around Europe
from the Arctic Ocean to the
Black Sea connected to shore
with data and power links
via fibre optic cables. The
fundamental scientific objective
is to make continuous real-time
observations of environmental
variables over decadal, annual,
seasonal, dial and tidal time
scales.

Information
Exchange

2007

2011

7,000,000.00

All European http://www.
marine
esonet-noe.
regions
org/

14.

EUROARGO (A new
European Research
Infrastructure)

Focus on the development of
global in-situ ocean observing
system, deploying robotic floats
worldwide measuring water
temperature and salinity to a
depth of 2000 m.

15.

EUR-OCEANS
(European network of
excellence for Ocean
Ecosystems Analysis),
(Algeria, Belgium,
Denmark, Estonia,
France, Germany,
Greece, Italy, Latvia,

Focus on the impact of climate/ Climate Change Modelling
global change on marine
ecosystems and biogeochemical
cycles, and the construction
of scenarios relevant to the
emerging International Platform
on Biodiversity and Ecosystem
Services (ipBes).

2005

2009

10,000,000.00

N/A

Topic / Objectives

Function

Acronym

Main Topic

N

End Year

Timescale
Starting Year

Classification

EC Contribution (€)

9

Oceanographic
research

http://www.
eur-oceans.
eu/

A regional climate change response for the Black Sea
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End Year

Information
exchange

2002

2005

Develop and implement an
Research
agreed framework for the
coordination
long-lasting and durable cooperation between research
institutions that were partners
in FP6 marine Networks of
Excellence in order to achieve
further integration of marine
research in Europe. Particular
areas for cooperation will be:
research programming, joint
development and use of data
bases, training and mobility of
researchers, joint programming
and use of research
infrastructures. The ultimate
aim will be the sustainable
integration of marine research
and a significant contribution to
the structure of the ERA.

Information
Exchange

2011

2013

To effect a major and significant
improvement in the overview
and access to marine geological
and geophysical data and
data-products from national
geological surveys and
research institutes in Europe by
upgrading and interconnecting
their present infrastructures.

Information
Exchange

2009

2012

Topic / Objectives

Netherlands, Norway,
Poland, Russia, Spain,
Switzerland, Turkey,
UK, Chile, Finland,
Morocco, Portugal,
South Africa, Tunisia,
Mauritania, Peru)

Funds projects/activities
(activities, workshops, training,
etc.)

16

EUROGEL (EUROpean
GELatinous
zooplankton:
mechanisms behind
jellyfish blooms and
their ecological and
socio-economic
effects)

Focus on basic biological
and ecological factors that
govern reproduction, growth,
and survival for a number of
different gelatinous species,
commonly occurring in high
abundance.

17.

EUROMARINE
(Integration of
European Marine
Research Networks of
Excellence), (Sweden,
Germany, Portugal,
Netherlands, Belgium,
France, Denmark, UK,
Italy)

18.

GEO-SEAS
(Pan-european
infrastructure for
management of
marine and ocean
geological and
geophysical data
), (UK, Belgium;
Denmark;
Germany; Bulgaria;
Estonia; France;
Greece; Ireland;
Italy; Lithuania;
Netherlands; Poland;
Portugal; Spain;
Norway; Latvia)

Hydrobiology

Geology

Function

Acronym

Main Topic

N

Timescale
Starting Year

Classification

EC Contribution (€)

9

Marine
Regions

Website

All
European
marine
regions

http://www.
bio.uib.no/
eurogel/

999,636.00

N/A

http://www.
euromarine
consortium.
eu/vision

4,976,476.00

N/A

http://www.
geo-seas.
eu/

A regional climate change response for the Black Sea

(1) Understand better the
Ecosystem
natural drivers that control
research
ocean margin ecosystems
and forecast changes in
biodiversity and ecosystem
functioning linked to global
change. (2) Understand
better the biodiversity and
ecosystem function of “hotspot”
ecosystems and develop
concepts and strategies for
the sustainable use of marine
resources. (3) Provide an
integrated framework for
data management, training,
education and outreach

Information
Exchange

2005

2009

15,000,000.00

All European http://www.
marine
eu-hermes.
regions
net

20.

HYPOX (In situ
monitoring of oxygen
depletion in hypoxic
ecosystems of coastal
and open seas, and
land-locked water
bodies), (Germany,
Switzerland, Ukraine,
Italy Turkey, UK,
Romania, Greece,
France)

A better understanding of
Pollution
global changes in oxygen
depletion requires a
global observation system
continuously monitoring
oxygen at high resolution,
including assessment of the role
of the seafloor in controlling the
sensitivity of aquatic systems
to and recovery from hypoxia.
Hypox will monitor oxygen
depletion and associated
processes in aquatic systems
that differ in oxygen status or
sensitivity towards change:
open ocean, oxic with high
sensitivity to global warming
(Arctic), semi-enclosed with
permanent anoxia (Black Sea,
Baltic Sea) and seasonally or
locally anoxic land-locked
systems (fjords, lagoons, lakes)
subject to eutrophication.

Monitoring

2009

2012

3,500,000.00

All European http://www.
marine
hypox.net/
regions

21.

IASON (International
Action for
Sustainability of the
Mediterranean and
Black Sea), (Greece,
Turkey, Norway,
Bulgaria, Germany, UK,
Romania, Denmark,
Russia, Israel, Italy,
Cyprus, Ukraine, USA)

Two main objectives: (1) Provide Sustainability
comprehensive state-of-theart information regarding (i)
the current state of the marine
and coastal environment of
the Mediterranean and Black
Sea system; (ii) the carrying
capacity of the system and (iii)
the marine resources and (2)
contribute to the preparation of

Capacity
building

2005

2006

452,550.00

Med and
Black Sea

Topic / Objectives

Function

HERMES (Hotspot
Ecosystem Research
on the Margins of
European Seas)

Acronym

Main Topic

End Year

Marine
Regions

19.

N
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Timescale
Starting Year

Classification

EC Contribution (€)

9

Website

www.
iasonnet.gr

A regional climate change response for the Black Sea

INCOFISH
(International
Research Cooperation
Restores Ecosystems
for Sustainable
Fishing)

To conduct specifically targeted Sustainability
strategic research suitable
to contribute to the goals
set by the World Summit for
Sustainable Development
in Johannesburg, such as
restoring healthy fish stocks
and ecosystems by 2015. Use
of new research tools (large fish
databases, interactive maps, and
ecosystems modelling, etc.) to
implement concrete solutions,
including the extension of
marine protected areas and the
promotion of sustainable fish
markets and selective fishing
activities

Modelling

2005

2008

23.

KNOWSEAS
(Knowledgebased Sustainable
Management for
Europe‘s Seas),
(UK, Germany,
Sweden, Italy, Spain,
Netherlands, Portugal,
Bulgaria, Turkey,
Denmark, Poland,
Norway, Finland,
France, Ireland)

Comprehensive scientific
knowledge base and practical
guidance for the application
of the Ecosystem Approach to
the sustainable development of
Europe’s regional seas

Modelling

2009

2013

24.

LifeWatch (Life
Watch e-Science
and Technology
Infrastructure for
biodiversity data
and observatories),
(Netherlands; Belgium;
United Kingdom;
Romania; Sweden;
Norway; Hungary;
Germany; Finland;
Slovakia; Slovenia;
Italy; France; Greece;

The Life Watch e-Science and
Research
Technology Infrastructure
coordination
for biodiversity data and
observatories will be a largescale European research
infrastructure bringing together:

Information
Exchange

200

2011

Acronym

Topic / Objectives

Function

22.

N

Main Topic

End Year

Timescale
Starting Year

Classification

EC Contribution (€)

9

Marine
Regions

Website

future activities (FP 7 etc.) with
a view to build a platform for
cooperation with partners from
EU Member States, Associated
States and Newly Independent
States.
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-a system of marine, terrestrial
and freshwater observatories;
-common access to a huge
amount of interlinked,
distributed data from databases
and monitoring sites;

Sustainability

N/A

http://cordis.
europa.eu/
fetch?

5,764,200.00

All
European
marine
regions

www.
knowseas.
com

5,000,000.00

All
European
marine
regions

http://www.
lifewatch.
eu/

A regional climate change response for the Black Sea

Marine
Regions

End Year

Denmark; Poland;
Spain)

Capacity
building

2010

2013

MarBEF unites eminent
Ecosystem
marine scientists under one
research
network to: 1) Understand
how marine biodiversity varies
across spatial and temporal
scales, and between levels of
biological organisation, in order
to develop methods to detect
significant change; 2) Further
understand the relationship
between marine biodiversity (at
different levels of organisation)
and ecosystem functioning
and functions through the
integration of theoretical
and modelling exercises,
comparative analyses and
carefully designed experimental
tests; 3) Understand the
economic, social and cultural
value of marine biodiversity.

Modelling

2004

2009

8,707,000.00

All European http://www.
marine
marbef.org
regions

The goal is to establish a
sustainable and long-lasting
partnership forum (European
Marine and Maritime Forum),
based on shared interests and
shared leadership, and to test
it on regional seas and panEuropean basis. The process
will contribute to developing
interactions between partners
(the research community,
industry, regional authorities,
civil society and other
stakeholders) starting from

Information
Exchange

2010

2012

998,455.00

All European
marine
regions

Topic / Objectives

Function

Acronym

Main Topic

N

Timescale
Starting Year

Classification

EC Contribution (€)

9

Website

-computational facilities
in virtual laboratories with
analytical and modelling tools;
-targeted user and training
support and a programme for
public services.

25.

MACC (Monitoring
Atmospheric
Composition and
Climate)

Mission: To deliver the
Atmosphere GMES Service
Element a sustainable and
reliable operational service to
support informed decisions on
the atmospheric policy issues of
stratospheric ozone depletion,
surface UV exposure, air quality
and climate change. (Follow-up
of PROMOTE)

26.

MARBEF (Marine
Biodiversity and
Ecosystem
Functioning ),
(Netherlands, France,
Germany, UK, Norway,
Estonia, Croatia,
Russia, Lithuania,
Bulgaria, Romania,
Italy, Spain, Ireland,
Poland, Portugal,
Denmark, Slovenia,
Sweden, Belgium,
Finland, Ukraine,
Greece, Malta

27.
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MARCOM+(Towards
an Integrated
Marine and Maritime
Science Community),
(Denmark, Monaco,
Netherlands, France,
Belgium, Greece)

Operational
monitoring/
atmosphere

Research
coordination

All European http://www.
marine
gmesregions
atmosphere.
eu/services/
raq/raq_nrt/

Topic / Objectives

Timescale

Marine
Regions

End Year

Acronym

Function

N

Main Topic

Classification

EC Contribution (€)
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Starting Year

9

2012

2015

2008

2012

6,500,000

All
European
marine
regions

www.
knowseas.
com

2009

2013

6,568,842.00

All
European
marine
regions

www.
mesma.org

Website

regional scales to broader issues
shared with EU-neighboring
countries.
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28.

MARLISCO (MARine
Litter in Europe Seas:
Social Awareness and
CO-Responsibility),
(Belgium, UK, Ireland,
Portugal, Greece,
Netherlands, Turkey,
Bulgaria, France,
Germany, Slovenia,
Cyprus, Romania,
Denmark)

The project will develop and
evaluate an approach that
can be used to address the
problems associated with
marine litter and which can
also be applied more widely to
other societal challenges where
there are substantial benefits
to be achieved through better
integration among researchers,
stakeholders and society.

Marine Litter

29.

MEECE (Marine
Ecosystem Evolution
in a Changing
Environment), (UK,
Germany, Greece,
Norway, Italy,
Denmark, Spain,
France, Lithuania,
Netherlands, Turkey)

Combination of data synthesis,
numerical simulation and
targeted experimentation
to further knowledge of
how marine ecosystems will
respond to combinations of
multiple climate change and
anthropogenic drivers, in a
holistic manner, rather than
driver by driver as has been
done in the past. Exploration of
the impacts of climate drivers
(acidification, light, circulation
and temperature) and
anthropogenic drivers (fishing,
pollution, invasive species and
eutrophication).

Climate change Impact
assessment

30.

MESMA (Monitoring
and Evaluation of
Spatially Managed
Areas), (Netherlands,
UK, Germany, Belgium,
Greece, Norway,
Italy, Denmark,
Malta, Spain, Ireland,
Bulgaria)

Production of guidance
Maritime
and tools to support the
Spatial
implementation of maritime
Planning
spatial planning in Europe’s
seas. These will include advice,
tools and information on human
uses, biotope classifications
/ distributions (including
examples of geospatial data
systems), governance processes
and different approaches to
conflict management. Firm basis
for implementation of marine
spatial planning policies, in
particular MSFD.

Capacity
building

Monitoring

All
European
regions

A regional climate change response for the Black Sea

MONRUK
(Aeronautics and
Space project
developing marine
monitoring services
for Russia, Ukraine and
Kazakhstan)

The overall objective was to
Operational
develop and implement satellite monitoring
Synthetic Aperture Radar (SAR)
monitoring of the marine
environment in Russia, Ukraine
and Kazakhstan (the RUK area)
as a component of GMES.
Satellite SAR images for the
three study areas were collected
in order to develop and validate
retrieval algorithms for ocean
and sea ice parameters. The SAR
data collection was done by: (a)
using existing ERS and ENVISAT
SAR data retrieved from ESA
archives; (b) new acquisition of
ENVISAT ASAR data, including
alternating polarization images,
and (c) RADARSAT SAR images.

Capacity
building

2007

2009

32.

MYOCEAN
(Development and
pre-operational
validation of the
„Ocean Monitoring
and Forecasting“
component of the
future GMES Marine
Core Service), (France;
Israel; Ukraine; Russia;
Canada; Poland;
Lithuania; Spain;
Slovenia; Greece;
Belgium; United
Kingdom; Romania;
Malta; Ireland; Italy;
Estonia; Denmark;
Germany; Cyprus;
Norway; Latvia;
Finland; Sweden;
Bulgaria; Morocco;
Netherlands; Portugal;
Turkey)

- To set up infrastructures,
services and resources to
prepare the operational
deployment of first Marine Core
Services (MCS)

Monitoring

2009

2013

33,800,000.00

N/A

ODEMM (Options for
Delivering EcosystemBased Marine
Management), (UK,
Netherlands, Greece,
Denmark, Bulgaria,
Finland, Ireland,
Romania, Denmark,
Israel, Ukraine, Turkey,

Development of a set of fullySustainability
costed ecosystem management
options that would deliver the
objectives of the MSFD, the
Habitats Directive, the European
Commission Blue Book and the
Guidelines for the Integrated
Approach to Maritime Policy.
Creation of meta-database of

Information
Exchange

2010

2013

6,499,132.90

All European www.liv.
marine
ac.uk/
regions
ODEMM

Oceanographic
research

Function

31.

Topic / Objectives

Main Topic

Acronym

End Year

Marine
Regions

N

33.
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Timescale
Starting Year

Classification

EC Contribution (€)

9

Website

Black Sea
http://
and Caspian monruk.
nersc.no/

http://www.
myocean.
eu/

- To provide the major building
blocks and umbrella to allow
the operational deployment of
a full MCS in cooperation with
external providers (National Met
services, EMSA).

A regional climate change response for the Black Sea

Poland)

environmental assessment
reports summarizing current
knowledge based on
environmental, ecological and
socioeconomic issues or factors
prepared for regional seas
across Europe.

PASODOBLE
(PROMOTE Air Quality
Services Integrating
Observations Development of Basic
Localised Information
for Europe), (Germany,
Bulgaria, UK, France,
Italy, Finland,
Netherlands, Belgium,
Ireland)

the context of Europe’s
Atmospheric
initiative for Global Monitoring pollution
of Environment and Security
(GMES), the PASODOBLE
project seeks to provide
information and support for
regions and cities that are
affected by air pollution. By
combining space-based data,
in-situ measurements and
modelling, the Myair service
portfolio is being developed
and demonstrated in 4 thematic
areas:
Health community support

End Year

Topic / Objectives

Timescale
Starting Year

34.

Acronym

Capacity
building

2010

2013

Capacity
building

2010

2014

Innovation

2012

Function

N

Main Topic

Classification

EC Contribution (€)

9

Marine
Regions

Website

www.myaireu.org

Public forecasting and
assessment
Compliance monitoring support
Local forecast model evaluation
support
35.

36.
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PEGASO (People for
Ecosystem Based
Governance in
Assessing Sustainable
Development of
Ocean and Coast),
(Spain, France,
UK, Tunisia, Egypt,
Switzerland, Greece,
Malta, Romania,
Croatia, Egypt, Italy,
Turkey, Belgium,
Lebanon, Ukraine)

To build on existing capacities
and develop common novel
approaches to support
integrated policies for the
coastal, marine and maritime
realms of the Mediterranean
and Black Sea Basins in ways
that are consistent with and
relevant to the implementation
of the ICZM Protocol for the
Mediterranean.

I. PERSEUS
(Protecting European
Seas and borders
through intelligent
use of surveillance),
(Spain, France, Italy,
Portugal, Greece,
Finland, Ireland,
Luxembourg, Norway,
Sweden, Switzerland,

Its purpose is to build and
Novel security
demonstrate an EU maritime
system
surveillance system integrating
existing national and
communitarian installations and
enhancing them with innovative
technologies. By means of two
large scale demonstrations
PERSEUS will prove its feasibility
and will set

Sustainability

6,999,684.00

Med-Sea
and Black
Sea

2015

6,568,842.00

All
European
marine
regions

www.pegasoproject.eu

http://www.
perseus-fp7.
eu/

A regional climate change response for the Black Sea

End Year

the standards and grounds for
the future development of EU
maritime surveillance systems.

37.

II. PERSEUS (Policyorientated marine
Environmental
Research for the
Southern European
Seas)(21 countries)

It is a research project that
MSFD
assesses the dual impact of
human activity and natural
pressures on the Mediterranean
and Black Seas. PERSEUS
merges natural and socioeconomic sciences to predict
the long-term effects of
these pressures on marine
ecosystems. The project aims
to design an effective and
innovative research governance
framework, which will provide
the basis for policymakers to
turn back the tide on marine life
degradation.

Capacity
building

2012

2015

38.

PlanCoast (Spatial
Planning in Coastal
Zones), (Germany;
Bulgaria; Italy; Poland;
Ukraine; Romania;
Slovenia; Croatia;
Albania; Serbia and
Montenegro; Bosnia
and Herzegovina)

To develop the tools and
Sustainability
capacities for an effective
integrated planning in coastal
zones and maritime areas in the
Baltic, Adriatic and Black Sea
regions: Introduce Maritime
Planning; Link ICZM and
Maritime Planning with the
processes of statutory spatial
planning in selected number
of pilot projects; Spread the
use of modern geographical
information systems (GIS) for an
effective transnational planning;
Contribute to the creation and
implementation of EU policy
on coastal zones and maritime
areas, such as the Green Book
and Blue Book, and led to
creation of numerous national
laws and strategies.

Capacity
building

2006

2008

39.

PROMOTE (PROtocol
MOniToring for
the GMES Service
Element:Atmosphere)

Mission: To deliver the
Atmosphere GMES Service
Element a sustainable and
reliable operational service to
support informed decisions on
the atmospheric policy issues of
stratospheric ozone depletion,
surface UV exposure, air quality
and climate change.

Capacity
building

2006

2009

Topic / Objectives

Main Topic

Acronym

Operational
monitoring/
atmosphere

Function

Netherlands)

N
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Timescale
Starting Year

Classification

EC Contribution (€)

9

Marine
Regions

Website

Mediterranean and
Black Sea

1,488,000.00

Baltic, Mediterranean
and Black
Sea

http://www.
plancoast.
eu/index.
php?id=1#

All European http://
marine
www.gseregions
promote.
org/

A regional climate change response for the Black Sea

SeaDataNet
(Pan-European
Infrastructure for
Ocean & Marine
Data Management),
(France, Netherlands,
United Kingdom,
Germany, Sweden,
Spain, Greece, Italy,
Russia, Turkey,
Belgium, Norway,
Denmark, Ireland,
Portugal, Iceland,
Finland, Poland,
Estonia, Latvia,
Lithuania, Ukraine,
Bulgaria, Romania,
Georgia, Morocco,
Croatia, Albania,
Slovenia, Malta,
Cyprus, Israel,
Lebanon, Algeria,
Tunisia)

41.. SEAS-ERA (Towards
Integrated Marine
Research Strategy and
Programmes), (Spain,
Georgia, Romania,
Belgium, France,
Ukraine, Bulgaria,
Greece, Italy, Portugal,
Turkey, UK, Iceland,
Norway, Ireland,
Netherlands, Malta,
Germany)

42.
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SESAME (Southern
European Seas:
Assessing and
Modelling Ecosystem
Changes), (Greece,
France, Russia,
Turkey, Belgium,
Spain, Italy, Bulgaria,
Israel, Lebanon, Italy,
Romania, France,
Ukraine, Croatia,
Tunisia, Slovenia,
Egypt, Cyprus,
Germany, UK,
Georgia,

Marine
Regions

Construction of a standardized
Oceanographic
system for managing the
research
large and diverse data sets
collected by the oceanographic
fleets and the new automatic
observation systems. Network
and enhance currently existing
infrastructures, i.e. the national
oceanographic data centres
and satellite data centres of
35 countries, active in data
collection. Provide integrated
data sets of standardized quality
on-line.

Data
management

2006

2011

8,750,000.00

All
European
marine
regions

http://www.
seadatanet.
org/

SEAS-ERA will constitute a
platform for developing a
European integrated policy
oriented structure to promote
knowledge and expertise
in any sea related area; the
overarching element of SEASERA, its ambition to embrace
the whole spectrum of marine
and maritime research, makes it
an open forum for knowledge
sharing, a real arena where all
the sea related knowledge can
meet.

Modelling

2006

2011

10,000,000.00

Mediterranean and
Black Sea

http://www.
sesame-ip.
eu/public/
SESAMEpublic-home

Capacity
building

2010

2014

6,999,684.00

Med-Sea

www.pegasoproject.eu

Topic / Objectives

Ecosystem
research

Assess and predict changes in
Sustainability
the Mediterranean and Black
Sea ecosystems as well as
changes in the ability of these
ecosystems to provide goods
and services. Study the effect
of the ecosystem variability on
key goods and services with
high societal importance like
tourism, fisheries, ecosystem
stability through conservation
of biodiversity and mitigation of
climate change through carbon
sequestration in water

Function

End Year

40.

Acronym

Main Topic

N

Timescale
Starting Year

Classification

EC Contribution (€)

9

and Black
Sea

Website
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Marine
Regions

End Year

Topic / Objectives

Information
Exchange

2005

2007

500,000.00

All
European
marine
regions

www.simorc.
org

Assessment

2007

2011

10,000,000.00

All
European
marine
regions

http://www.
spicosa.eu

Climate Change Assessment

2009

2013

6,530,000.00

All
European
marine
regions

www.
theseusproject.eu

Denmark, Malta)

and sediments. Close merging
of economic and natural
sciences to study the changes
in the western and eastern
Mediterranean and the Black
Sea within the period from 50
years in the past to 50 years in
the future.

43.

SIMORC (System of
Industry Metocean
Data for the Offshore
and Research
Communities),
(Netherlands, UK,
Belgium)

Development, together with
the oil & gas industry, of a
sustainable SIMORC internet
service, which manages and
operates a central index and
database of metocean data
sets, collected by the oil &
gas industry at various sites
on the globe in the past and
continuing at present.

44.

SPICOSA (Science
and Policy Integration
for Coastal System
Assessment ),
(Norway, Spain,
France, Denmark,
Estonia, Italy, UK,
Greece, Belgium,
Poland, Netherlands,
Denmark, Bulgaria,
Latvia, Turkey,
Sweden, Ireland, Israel,
Romania, Ukraine)

To develop a self-evolving,
Sustainability
holistic research approach
for integrated assessment
of Coastal Systems so that
the best available scientific
knowledge can be mobilized
to support deliberative and
decision-making processes
aimed at improving the
sustainability of Coastal Systems
by implementing Integrated
Coastal Zone Management
(ICZM) policies.

45.

THESUS (Innovative
technologies for
safer European
coasts in a changing
climate), (Italy,
Spain, UK, Denmark,
Netherlands,
Germany, France,
Poland, Bulgaria,
Greece, Latvia,
Belgium, Ukraine,
Russia, Mexico,
China, Taiwan)

THESEUS will develop a
systematic approach to reduce
the risks to the coasts and
maintain their benefits for
human use together with
healthy coastal habitats.
Risk assessment, policy
management and planning
strategies will be worked out in
cooperation with stakeholders
and local authorities through
applications in eight study sites,
with specific attention to the
most vulnerable environments
such as estuaries, wetlands and
deltas.

Oceanographic
research

Function

Acronym

Main Topic

N

Timescale
Starting Year

Classification

EC Contribution (€)

9

Website
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End Year

Integrated
approaches to
coastal zone
management

Research

2005

2008

The project implemented the
results of the Joint Research
Activities of the FP6 RI
SeaDataNet project (common
communication standards
and adapted technologies
to ensure the datacenters
interoperability).
Objectives:
- To network the existing and
new Black Sea datacenters,
active in data collection, and
provide integrated databases of
standardized quality on-line.
- To realize and improve on-line
access to in-situ and remote
sensing data, meta-data and
products.

Research
coordination

Information
Exchange

2009

2012

WISER supported the
implementation of the Water
Framework Directive (WFD)
by developing tools for the
integrated assessment of the
ecological status of European
surface waters.

WFD

Information
Exchange

2009

2012

N

Acronym

Topic / Objectives

46.

THRESHOLDS (Spain,
France, Bulgaria, Italy,
Denmark, Norway,
Finland, Germany,
Belgium, Sweden,
Estonia)

The project THRESHOLDS
emphasized the formulation of
a generic theory of thresholds
in nature, encompassing the
understanding of alternative
stable states and regime shifts
in ecosystems, nonlinear
and cascading responses in
ecosystems. It brought together

Main Topic

Starting Year

Timescale

Function

Classification

EC Contribution (€)

9

Marine
Regions

Website

All
European
marine
regions

http://www.
thresholdseu.org

Black Sea

http://www.
blackseascene.net/
blackseascene.net/

All
European
regions

www.wiser.
eu

leading researchers in an
attempt to develop integrated
approaches to coastal zone
management.
Thresholds contributed to the
development of Sustainability
Science by developing,
improving and integrating
tools and methods that can
deal with complex behaviour of
ecosystems.
The tools developed will be
applied to several case studies
in the European coastal zone.
47.. UP-GRADE BS-SCENE
(Up-Grade Black Sea
Scientific Network),
(Netherlands; Belgium;
Bulgaria; Greece;
Poland; Russia; United
Kingdom; Ukraine;
Romania; Turkey;
Cyprus; Georgia)

48.
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WISER (Water bodies
in Europe: Integrative
Systems to assess
Ecological status and
Recovery)

3,400,000.00

9
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Appendix B:
Research gaps and priorities for climate change and marine
ecosystems in EU Regional Sea under a number of themes
(from FP7 – CLAMER).
Themes
Sea-level Changes

Research Gaps and Priorities
• Improve understanding of ice sheet break-up processes;
• Integrate modelling of ice sheet changes into global climate models;
• Improve understanding of coastal sea-level forcing mechanisms and
couple it with the regional variability in climate models;

• Develop a robust and efficient monitoring system for mass changes in
Greenland and Antarctica;

• Develop reliable techniques to forecast regional / local sea-level rise.

Coastal Erosion

• Increase research into relative sea-level trends in relation to future storm
tracks;

• Develop and undertake a detailed assessment of the extent of coastal
erosion in the EU at appropriate temporal and spatial scales;

• Improve the societal understanding of coastal erosion and of the
difference between coastal protection (defending property) and
protection of the coastal ecosystem (which may involve sacrificing coastal
property).
Temperature Changes

• Identify and reduce the sea surface temperature (SST) and sea-ice-related
uncertainty in climate modelling systems;

• Increase the resolution and number of coupled regional atmosphere –
ocean circulation models;

• Improve the parameterization of dominant processes for accurate SST
simulation in coupled climate models, both at global and regional scales;

• Develop reliable 3D baroclinic ocean climate models for climate study.
Ice melting

• Improve understanding of properties of snow cover on sea-ice;
• Improve the assimilation of observation data in models of the Arctic sea-ice
cover, in particular by relating ice physical parameters to electromagnetic
properties (observed by satellites) in the development of forward models;

• Improve the understanding of the interaction between the ocean and ice
melt in order to quantify the role of changing oceanographic conditions in
sea-ice melting.
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Storm Frequency and
Intensity

• Develop and use wind data sets which describe intensity and frequency of
storms in a consistent manner;
• Increase the efforts to analyse regional sea-level in relation to changing
storm surges.

Changing
Stratification

• Investigate if increasing atmospheric supply of nutrients could potentially
offset the reduced oceanic vertical supply;
• Improve the ability to predict the knock-on effects of altered productivity
throughout marine ecosystems, including in complex ecosystems with
many trophic levels;
• Consider the effects of altered stratification in the broader context of how
other ocean properties are altered - in particular the depth of the mixed
layer – as part of a holistic assessment of the cumulative climate change
effects on the ocean.

Thermohaline
Circulation Changes

• Increase understanding of the key factors determining thermohaline
circulation changes and possible collapse, and determine
- Changes in freshwater input to the North Atlantic resulting from
global warming,
- All thresholds that could lead to a collapse of the thermohaline
circulation (THC),
- The risk of exceeding a threshold for THC collapse for a given
warming;
- The consequences of collapse in the THC;
• Determine how predictable the THC system is using today’s generation
of climate models and how these predictions can refine climate forecasts
(particularly on the decadal scale).

Riverine Discharge and
Nutrient Loads

• Improve the understanding of the interactive effects of floods, global
temperature increases and coastal biogeochemistry;
• Couple regional climate change scenarios with river basin, nutrient
transfer and coastal ecosystem models, to test the interacting effects of
global climate change with scenarios of regional socio-economic change;
• Create a better understanding of the possible responses of the coastal
ecosystems to changing riverine nutrient loads, both quantitatively and
qualitatively.

Ocean Acidification

• Significantly improve the understanding of the impacts of ocean
acidification on marine taxa;
• Increase attention towards acclimation and adaptation, both at the level
of the individual organism, and at the community level;
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• Address the synergy between simultaneous changes of temperature, oxygen
and pH;
• Improve the representation of biological responses to climate change and
ocean acidification in regional and global models.
Ocean deoxygenation
and coastal hypoxia

• Characterize the spatial and temporal dynamics of oxygen in both open
ocean and coastal environments;
• Identify the drivers of oxygen depletion and distinguish natural variability
from anthropogenic impacts;
• Establish a global observation system that continuously monitors oxygen
concentrations at high resolutions, which is linked to other physical and
biogeochemical parameters as well as to climate observations;
• Improve existing models to better predict the frequency, intensity and
duration of future hypoxia events.

Impacts of Climate
Change on Marine
Eutrophication

• Increase the amount of consistent measurements of pelagic primary
production;
• Address the virtual lack of data on benthic primary production in shallow
seas;
• Improve the knowledge to differentiate between the many factors which
simultaneously affect rates of both growth and loss of microalgae;
• Improve understanding of nutrient load impacts on primary production,
and identify and quantify trophic transfers between primary and secondary
producers to support the development of realistic and ecologically sound
management strategies for sustainable use of coastal seas in a changing
environment.

Biological Impacts

• Link biodiversity with ecosystem modelling and ecology with
biogeochemistry to improve prediction and risk analysis of climate change
impacts on biological communities and ecosystems;
• Further develop the application of individual based models (IBMs) in
climate change predictions;
• Tackle the lack of knowledge about the ability for marine organisms to
adapt and evolve to climate change on relevant timescales;
• Drastically improve the level of detail in the understanding of the impacts
of fishing on the abilities of marine populations and ecosystems to respond
to climate change;
• Ensure systematic and sustained observation on long-term and large-scale
changes in distribution of key organisms and biodiversity to keep track of
change, understand risk and allow adequate mitigation.
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