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CLIMATE CHANGE AND SECURITY IN THE DNIESTER RIVER BASIN
Report of project meetings in Kyiv, Ukraine
12-13 December 2013

Executive Summary
The sectoral workshop on 12 December 2013 and the meeting of the bilateral Moldo-Ukrainian Working
Group on Flood Management and Climate Change Adaptation on 13 December 2013 were conducted
within the project component “Climate Change and Security in the Dniester River Basin” implemented by
the UNECE and OSCE which is an integral part of the larger project “Climate Change and Security in
Eastern Europe, Central Asia and the Southern Caucasus” funded by the European Union’s Instrument for
Stability and the Austrian Development Agency in the framework of the Environment and Security
Initiative (ENVSEC).
The sectoral workshop was conducted in cooperation with the Alliance for Global Water Adaptation
(AGWA), and focused on analysing in more detail the selected key sectors (flood management, agriculture
and irrigation, ecosystem protection), potential impacts upon them of a changing climate, and possible
adaptation measures. In particular, the participants discussed which risks under climate change could be
accepted and to what degree, and developed performance metrics for each of the selected sectors to explore
stakeholder tolerance for not meeting sectoral objectives.
The eighth meeting of the Working Group focussed on a discussion of the draft of the Strategic framework
for adaptation to climate change in the Dniester basin, and on priority adaptation measures for possible
fast-track implementation in the basin with the project’s support. The meeting also reviewed the progress of
flood risk modelling in the Dniester delta within the project “Reducing vulnerability to extreme floods and
climate change in the Dniester river basin” funded by the governments of Finland and Sweden.
The results of the workshop and the meeting will be used for further developing the Strategic framework
for adaptation and for the prioritization of measures to be supported through the project. The agenda and
the list of participants can be found in Annexes I and II.

Sectoral workshop on basin-wide adaptation
12 December 2013
Opening
Ms. Sonja Koeppel and Mr. Leonid Kalashnyk welcomed the participants on behalf of UNECE and the
OSCE. Ms. Sonja Koeppel also gave a short introduction to the activities within the project component
“Climate Change and Security in the Dniester River Basin”, and introduced the co-organiser of the sectoral
workshop, the Alliance for Global Water Adaptation. Mr. Leonid Kalashnyk informed that “Climate
Change and Security in the Dniester River Basin” is an integral part of the project “Climate Change and
Security in Eastern Europe, Central Asia and the Southern Caucasus” funded by the EU’s Instrument for
Stability and the Austrian Development Agency.

Performance metrics and risk tolerance
Mr.Rolf Olsen (AGWA) described the structure and the objectives of the sectoral workshop. In particular,
the workshop aimed to assess the performance of water resources management under the threat of future
climate change using a ‘bottom-up’ approach1. The speaker informed the meeting about main concepts and
terminology in risk assessment, and gave several examples of their application by AGWA for assessing
flood damage (with reference to how some of them can be applied to the Dniester).

Mr. Eugene Stakhiv (AGWA) described the evaluation and decision making framework for risk-based
adaptation of ecosystems to climate change. Mr.Stakhiv emphasized the importance of knowing which
specific goals stakeholders want to achieve (e.g. lowering vulnerability) and of bearing in mind that climate
change adaptation involves many uncertainties including difficulties with understanding the ecosystems’
responses. In this respect it is also necessary to consider the value of species and ecosystem functions
impacted by climate change. Mr.Stakhiv provided an overview and examples of ecosystem-based
adaptation measures, including their application in two regulation plans for the Great Lakes in the USA.
Climate change impacts and vulnerabilities and water sector priorities in the Dniester basin
Mr. Nickolai Denisov (Zoi Environment Network) informed the meeting about main projected changes in
climate parameters in the basin by 2050, including temperature, precipitation and water flow, based on
earlier research in Moldova and Ukraine facilitated by the project “Reducing vulnerability to extreme
floods and climate change”.. He stressed that although more research is needed, e.g. for analysing the
influence of changing precipitation patterns on water flow, the results already obtained within the project
are enough for understanding the general patterns. Key priorities in adaptation in different sectors were
described using the graphs presented below.

1

A bottom-up approach is a stakeholder driven process to assess vulnerability rather than a reliance on
predictive models of the future.

Fig. 1 Ranking of water problems in the Dniester river basin (based on consultations in Moldova and
Ukraine in 2012-13(in Russian).

Fig. 2 Relation of changes in water environment to other resources and sectors (in Russian).

In the following debate Mr. Anatoliy Polevoy (Odessa State Ecological University) emphasised that it
would be important to analyse the influence of floods on agriculture and that in his opinion there should be
a stronger relation between agriculture and water quality.. He also commented that nowadays a quick
change of extreme events is observed since draughts can follow heavy precipitations. Mr.Stanislav
Soloninka (Dniester-Prut Water Management Board) emphasized that in order to adapt to climate change
one needs the type of management that ensures a sustainable use of available resources. Such an approach
i.a. requires the automation of certain information processes to support and facilitate decision-making.

Developing performance metrics
The workshop participants were divided into three groups according to their expertise: flood management,
agriculture, and irrigation and ecosystem protection. Each group worked with specific questions (please see
Annex III) covering the issues, current and required management actions, management objectives and
measurement metrics, and risk tolerance levels for each sector. Subsequently, the groups reported back to
the plenary. A short summary of the discussion in groups is presented in Annex IV.
Decision Methodologies
Following the group discussions and the presentation of their results to the plenary session, Mr. Rolf Olsen
presented to the participants a set of possible decision methodologies which include modelling, analysis of
uncertainty and alternative decision pathways, and flexible governance mechanisms. The presentation by
Mr. Olsen was complemented by examples from the study on International Upper Great Lakes. In the
discussion Ms. Olga Zhovtonog (Institute of Water Problems and Melioration) mentioned that stakeholder
participation is crucial for making proper decisions, sharing experience, and ensuring continuous
communication among relevant officials, practitioners, scientists and experts.
Summary and next steps
It was concluded that risk assessment methodologies, as they are developed by AGWA, would be helpful
for the Dniester basin, in particular for example for analysing and reviewing management options of the
Dniester reservoirs. AGWA representatives informed that they would implement their study in cooperation
with the Global Water Partnership Mediterranean and present preliminary outcomes at the next meeting of
the Working Group on Flood Management and Climate Change Adaptation, to be held in July 2014 in
Chisinau. A longer stakeholder workshop would be needed to really discuss the matter. Mr. Sonja Koeppel
and Mr. Rolf Olsen thanked all participants for their active participation and contribution, and informed
them about the agenda of the following meeting of the Working Group on Flood Management and Climate
Change Adaptation on 13 December 2013.

Eighth meeting of the Working Group
on Flood Management and Climate Change Adaptation
13 December 2013
Opening
During the opening session the representatives of national authorities, international organisations and donor
governments welcomed the project component “Climate Change and Security in the Dniester River Basin”
funded by the EU’s Instrument for Stability and the Austrian Development Agency. Mr. Alexey Chunarev
(State Agency of Water Resources of Ukraine) emphasized the impact of natural disasters in the context of
climate change, highlighted that coordination and involvement at all levels is essential for addressing
disasters such as floods, and thanked the project for providing a new impulse for cooperation and reducing
risks in the basin. Ms.Nadezhda Chilaru (Ministry of Environment of the Republic of Moldova) briefly
described the history of the Dniester process and mentioned the importance of the bilateral Dniester Basin
Treaty, signed in November 2012 at the sixth session of the Meeting of the Parties to the UNECE Water
Convention in Rome, for the sustainable management of the basin. Mr. Rene Bebeau of the OSCE Project
Coordinator in Ukraine acknowledged that cooperation of the governments is necessary for making
communities on both banks of the Dniester more resilient to climate change impact, and also expressed
hope that the Dniester Basin Treaty would soon come into force. Ms. Sonja Koeppel informed the
participants about planned activities within the project. Mr.Vaclav Voracek (EU Delegation to Ukraine)
highlighted the importance of regional and transboundary aspects in water cooperation and in this regard
noted the adoption of the EU Council Conclusion on Water Diplomacy in July 2013. Mr. Johannes Aigner
(Embassy of Austria in Ukraine) highlighted the necessity of applying common approaches to develop
mitigation and adaptation measures as well as to increase resilience to climate change impacts. Mr. Franz
Schneider (Embassy of Switzerland in Ukraine) informed the meeting that water issues and disaster issues
are among the priorities of the 2014 Swiss Chairmanship of the OSCE.

Ms. Christine Kitzler (OSCE) presented the whole project “Climate Change and Security in Eastern
Europe, Central Asia and the Southern Caucasus” funded by the EU through the Instrument for Stability
and by the Austrian Development Agency, and informed that the project component “Climate Change and
Security in the Dniester River Basin” is part of this project. She presented the project’s overall goals and
other main activities. The Dniester river basin was selected as pilot region for developing an adaptation
strategy (Strategic framework for basin wide adaptation) in the EECCA region within this project”
Ms. Nataliya Kruta (Lviv Oblast Board of Water Resources) informed the participants about the outcomes
of the basin-wide 2013 art contest “Colours of the Dniester” which was supported by the project as one of
the adaptation measures in the field of raising public awareness. Awareness raising on sustainable
management of water resources in the Dniester Basin has been identified as one of the possible adaptation
measures by the joint working group on flood management and climate change adaptation :. Aiming to
engage children and youth in sustainable management of water resources, the contest involved more than
400 participants in Moldova and Ukraine, 76 of whom won a prize in the categories “Drawing”, “Photo”,
“Video or Slide Show”, “Water Resources Rehabilitation Activity” and “Short Story, Poem, Scientific or
Popular Essay”. As tokens of appreciation of their inputs and contribution, the representatives of national
authorities, international partners and donor organisations
were presented some of the winning works..

Strategic framework for adaptation to climate change in the Dniester basin
Mr. Nickolai Denisov presented the draft of the Strategic framework for basin adaptation to climate
change, one of the main project outputs, which includes a description of the main climate expected impacts
and vulnerabilities, proposes priority adaptation measures, and assesses the financial and institutional issues
of its implementation. Mr. Denisov informed the participants about the main principles in developing the
strategic framework for adaptation such as:
-

putting the focus on problems related to climate change
taking the basin level as the key perspective;
paying primary attention to water-related issues caused by the changes in the regime and
conditions of water resources.

The speaker emphasized that one is only aware of general climate tendencies (e.g. increase in temperature,
decrease in precipitation, intensification of extreme floods); therefore, while developing adaptation policies
significant uncertainties should be taken into account. Mr. Denisov described the priorities and risks among
water-related sectors in the Dniester basin, concluding that among the highest priorities which requires
urgent actions is the anticipated impact of climate change on water flow. The strategic framework under
development intends to suggest adaptation measures to be implemented either on the basin level jointly by
Moldova and Ukraine, or in each country separately but considering and leading to a transboundary effect.
The speaker emphasized that it was very important to coordinate the elaboration of the strategic framework
for basin adaptation with nationally-focused plans and policies for adaptation to climate change, flood
mitigation and water resource management, as well as the relevant international processes and projects. Mr.
Denisov concluded that eventually adaptation to climate change should become a part of an integrated
approach to managing and developing the Dniester basin.
Complementing the draft framework document as good and containing the sufficient level of detail and
insight, the participants suggested additional perspectives to further improve its scope and content. Main
comments include the following:
- the resulting strategic approach should be robust enough in order to be able to cope with
uncertainties while developing adaptation policies;
- the entire watershed area should be taken into account, covering small tributaries in addition to the
main stream of the Dniester;
- among adaptation priorities should be monitoring system and data management and exchange,
including the improvement of hydrological (e.g. flood) forecasting, the further automation of the
network, assessment of current and future water balances for the entire basin; the improved use of
precipitation data for flow modeling; and the development of the Dniester geoinformation portal;
- exploitation of the entire system of Dniester reservoir (including Dniester and Dubossary HPP)
should be taken into account while developing the framework for adaptation;
- more specific vulnerability assessment as well as updated modeling according to new models of the
Intergovernmental Panel on Climate Change might be useful;
- the framework could recommend activities for studying the geomorphology of rivers and the
delimitation of water bodies;
- Moldova is developing the river basin management plan of the Moldavian part of the Dniester
basin according to the EU Water Framework Directive funded by the Millennium Challenge
Corporation. Some aspects of climate change adaptation should be included there. Some
coordination with and inputs from Ukraine would be necessary for this. The strategic framework
for adaptation could suggest the development of a framework document outlining approaches
towards a joint transboundary management plan;
- the EU’s ongoing projects, e.g. “Clima-East” and “Environmental protection of international river
basins”, are open for cooperation.
Ukraine also expressed their intention to develop a river basin management plan for the Ukrainian part of
the basin in the medium term. It was suggested by Moldova that the Working Group on Flood Management
and Climate Change Adaptation could serve as a venue for discussing the river basin management plan

development. For example, the next meeting scheduled for July 2014 in Chisinau could include such a
discussion.
Mr. Denisov agreed to the spirit of most of the comments, and once again emphasized the importance of
transboundary cooperation as well as coordination with other relevant projects and processes.
The Working Group was informed about the recently completed selection of two national consultants in
each of the countries whose tasks should be to provide comments and input to the strategic framework for
basin adaptation and to ensure its consultation at the national level with different institutions. National
authorities were invited to cooperate with these experts to strengthen the linkages between the development
of the strategic framework and relevant national processes in the area of climate change adaptation.
The Working Group decided that additional comments on the draft strategic framework for basin
adaptation should be sent by 31 January 2014 to the UNECE and OSCE Pilot region focal points.
Updates of relevant national adaptation activities
Mr. Vitaliy Dragomiretskiy (State Environment Investment Agency of Ukraine) described the recent
developments in national adaptation policy in Ukraine, including the collection of comments to the third
revision of the National Adaptation Plan. The research on adapting to climate change in energy production,
public health and agriculture was conducted, and its results were presented at regional workshops on the
development of adaptation plans for the Donetsk, Ternopil and Poltava oblasts.
Mr. Gherman Bejenaru (State Hydrometeorological Service of the Republic of Moldova) informed the
meeting about the progress in elaboration of the national adaptation strategy in Moldova in the second half
of 2013. Moldova plans to approve the strategy in early 2014. The research on adaptation in water supply
and disposal was performed, and the adaptation strategy in agriculture is in the process of official review
and approval. In December 2013 UNDP started the project on policy planning adaptation to long-term
climate change focusing on the implementation of the adaptation strategy and development of the national
adaptation plan according to UNFCCC. Another project indirectly related to adaptation, and focused on
flood prevention through the automation of hydrological monitoring, is supported by the World Bank. In
the discussion Ms. Nadezhda Chilaru added that the newly adopted in Moldova Water Law also foresees
the development of management plans for reducing risks from droughts and floods. Ms. Alexey Andreev
(“BIOTIKA”) emphasized the importance of including the issue desertification into national adaptation
activities.
The Working Group stressed the importance of coordination and cooperation with processes on climate
change adaptation, disaster risk reduction and water management at the national levels since many of the
measures suggested by the project would need to be implemented at the national and local levels. Ensuring
such linkages with the national processes would be among the tasks of the national consultants of the
project.
Prioritization and implementation of adaptation measures
Ms. Hanna Plotnykova presented the proposed adaptation measures some of which could be implemented
within the project. The proposed measures focused on the improvement of hydrological monitoring (e.g.
automation of the network, improvement of data exchange, flood modelling and mapping, awareness
raising) and ecosystem restoration (e.g. restoration of flooded areas in the Dniester delta, re-forestation,
awareness) aimed to strengthen adaptation to climate change on the transboundary level. Participants
agreed to the majority of the proposed measures, commented on many of them, and suggested additional
ones (please see Annex V for the description of measures incorporating the participants’ comments). There
was also a suggestion to consider adaptation measures in agriculture. Mr. Nickolai Denisov added that it
would not be possible to support all the suggested measures within the current project; however, the
organisations implementing the project were looking for additional financial mechanisms to support
adaptation in the Dniester basin.

Flood management activities: monitoring and information
GWP (Global Water Partnership) and WMO (World Meteorological Organisation) activities
Mr. Andrey Demydenko (GWP) informed that GWP and WMO had just started a new Integrated Drought
Management Initiative which included activities in Eastern Europe, including the Dniester river basin. Ms.
Anna Tsvietkova (GWP) added that the project was intended to support Dniester basin countries improve
agro-climatiс monitoring and forecasts (e.g. the revision of agroclimatic zoning for the basin) and
management policy, raise public awareness, better exchange experience and implement pilot measures. Mr.
Andrey Demydenko also informed that another area of cooperation is focused on flood risk reduction
which includes mapping and modeling as tools for identifying priority measures and training stakeholders.
State of and perspectives for adaptation of the geoinformation monitoring system in the Dniester river
basin to global climate change related processes
Mr. Stanislav Soloninka suggested that the Dniester basin geoinformation portal could be used for
adaptation purposes and for making relevant calculations easier and quicker; however, it would need
further development and promotion among relevant stakeholders and users. It is important to provide the
maximum amount of data to the portal, including hydrological information.
Flood risk modelling in the Dniester Delta area (results of data preparation and 2013 field work)
Mr. Aleksey Ishchuk (GIS-Analytic centre) informed the meeting about the recent results of field work and
data preparation for flood modelling in the Dniester delta carried out within the preceding ENVSEC project
“Reducing vulnerability to extreme floods and climate change”. BlomInfo Ukraine, State
Hydrometeorological Service of Moldova and Hydrometeorological Centre in Transdnistria collected
relevant data on the topography of the river channel, the geometry of protective dykes, and the location of
buildings and infrastructure in the delta area. The collected data are of high quality and are fully suitable
for further modelling and flood risk mapping. The results of this work will be integrated into the Dniester
geoportal.
Cooperation with other international and national projects and activities
Mr. Aleksey Andreev presented the projects on wetlands in the Middle and Lower Dniester in relation to
ecosystem-based adaptation to climate change, including the identification, management and conservation
of wetlands of national importance and those at high risk as well as Ramsar sites “Lower Dniester” and
“Unguri-Holoshnica”.
Ms. Liliya Grichulevich (Mama-86-Odessa) presented the project on developing recommendations for the
afforestation of the Dniester riverbanks disseminated among foresters and representatives of the Basin
Council. Three pilot areas were re-forested in the Lvov, Vinnica and Odessa oblasts through the project.
Mr. Grichulevich emphasized the importance of the identification of hot-spots for re-forestation.
Mr. Olga Shevchenko (National Ecological Centre of Ukraine) described the Ukrainian part of the regional
project “Climate East Forum” coordinated by the Austrian Red Cross. The Ukrainian part of the project is
devoted to involving NGO community in adaptation to climate change, and includes the study of climate
change impacts on big cities (Ternopil, Poltava and Donetsk), developing criteria for their assessment, as
well as the elaboration of adaptation measures.
Mr. Diana Chelac (Ministry of Environment of Moldova) informed the meeting about the project
“Environmental protection of international river basins” which included the development of a management
plan for the Prut river basin in Moldova and Ukraine) and the above mentioned COMPACT project for the
development of the management plan for the Moldovan part of the Dniester river basin. There is good
coordination between these projects. Ms.Chelac emphasized the need for coordinating activities on the
management plan of the Moldavian part of the Dniester basin with Ukraine and the application of a
transboundary approach in this context.
The Working Group stressed the importance of coordination and cooperation with these numerous ongoing
other similar projects and requested the national consultants to ensure regular contacts.

Conclusions
The meeting ended with the following conclusions following the presentations and discussions:
-

the Working Group members who wish to do so will send to UNECE and OSCE comments on the
draft of the Strategic framework for basin adaptation and potential adaptation measures to be
implemented through the project by the end of January 2014;

-

UNECE will send official letters, informing about the project’s progress and including information
about national consultants selected for supporting the further development of the Strategic framework
for basin adaptation, to the Ministries of the Environment of Moldova and Ukraine, water agencies,
authorities responsible for climate change adaptation and hydrometeorological services by the middle
of January 2014;

-

the second meeting of UNECE Global network of basins working on climate change adaptation will
be conducted on 13-14 February 2014 in Geneva, Switzerland where the Dniester basin
representatives will be invited to present progress of the project; the next meeting of the Working
Group on Flood Management and Climate Change Adaptation will be held in early June in Chisinau,
Moldova.

Annex I
AGENDA

CLIMATE CHANGE AND SECURITY IN THE DNIESTER RIVER BASIN
Sectoral workshop on basin-wide adaptation
Kiev, Ukraine
12 December 2013
Introduction
This workshop will be conducted in the framework of the project “Climate Change and Security in the
Dniester River Basin” and as an integral part of the larger ENVSEC project “Climate Change and Security
in Eastern Europe, Central Asia and the Southern Caucasus”, implemented with funding from the European
Union’s Instrument for Stability and the Austrian Development Agency.
During the workshop a risk assessment of the performance of water resources management under the threat
of future climate changes and variability will be conducted through a ‘bottom-up’ approach. The meeting
will build on a previous assessment of impacts of climate change which shows potential consequences and
likelihood of impacts on different sectors in the Dniester River basin.
The workshops will refine this approach by examining in more detail the selected key sectors (flood
management, agriculture and irrigation, ecosystem protection), potential impacts and possible adaptation
measures. In particular, working groups will develop performance metrics for each of the selected sectors
to explore stakeholder risk tolerance for not meeting sectoral objectives.
The workshop will also discuss the possible application of cutting-edge methodologies in adaptive planning
(adaptation pathways) and the economic valuation of adaptation measures to the Dniester basin. The
workshop will contribute to the development of a strategic framework for basin-wide adaptation and in
particular the prioritization of measures.
Agenda
12.30-13.00 Registration
13.00- 13.30: Opening and introduction to the aims of the workshop
Introduction to climate change impacts and vulnerabilities in the Dniester basin
13.30-14.30: Performance metrics and risk tolerance: Presentation and questions (R. Olsen, E. Stakhiv)
14:30-14:45: Water sector priorities for the analysis: presentation and discussion (N. Denisov)
14:45-16:45 (with a coffee break) Developing performance metrics
Breakout session
16:45-17:30 Decision Methodologies: Presentation and discussion
17:30-18:00 Summary and next steps
Dinner at the restaurant «Rida Hata» (Zhytomyrsks St., Petlyury St., 126-а / 23)

Eighth meeting of the Working Group
on Flood Management and Climate Change Adaptation
Kiev, Ukraine
13 December 2013
09.30-10.00 Registration
10.00- 11.00: Item 1: Opening session
Welcome speech by representatives of the Republic of Moldova and Ukraine
Opening by the representatives of UNECE, OSCE, ENVSEC, donors
Presentation of the project: Climate Change and Security in Eastern Europe, Central Asia and the
Southern Caucasus (C. Kitzler)
Presentation of the results of the contest «Colours of the Dniester-2013» (N. Kruta)
Results of the preceding workshop held on 12 December (R. Olsen, E. Stakhiv)
11.00-11.15 Coffee break
11.15-12.15: Item 2: Strategic framework for basin adaptation for the Dniester
- Most important outcomes of the vulnerability assessment (N. Denisov)
- Development of the strategic framework: presentation of the draft, followed by discussion (N. Denisov)
- Updates of relevant national adaptation activities (G. Bejenaru and V. Dragomiretskiy)
12.15-13.30: Item 3: Prioritization and implementation of adaptation measures
- Road towards prioritization of measures (S. Koeppel)
- Proposed adaptation measures to be implemented through the project (H. Plotnykova)
- Elaboration of an implementation plan and resource mobilization strategy in 2014 (S. Koeppel)
- Discussion
13.30-14.30 Lunch break
14.30-15.30: Item 4: Cooperation with other international and national projects and activities
- Project “Environmental protection of international river basins”
- Red Cross project (O. Shevchenko)
- BIOTICA’s projects
- other relevant projects
15.30-16.25 Item 5: Flood management activities: monitoring and information
- State of and perspectives for adaptation of the monitoring system in the Dniester river basin to global
climate change related processes (S. Soloninka, A. Tonievich)
- Flood risk modelling in the Dniester Delta area (results of data preparation and 2013 field work)
(G. Bejenaru, A.Drozdov, A.Ishchuk)
- GWP activities (A. Demydenko and A. Tsvetkova)
- Discussion
16.25-16.30: Item 5: Summary and closing
16.30-16.50 Final Coffee-break
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(In Russian)

Sectoral workshop on basin-wide adaptation
12 December 2013
№
Имя
Организация / Должность
МОЛДОВА
Охрана и рациональное использование экосистем
1.
Андреев Алексей
Экологическое общество «Биотика»/Глава

2.

Балан Валерий

3.

Игнатьев Иван

4.

Челак Диана

5.

Коробов Роман

Снижение риска паводков
6.
Беженару Герман

7.

Дроздов Анатолий

Министерство окружающей среды Республики
Молдова /Главный консультант управления
природных ресурсов и биоразнообразия
НПО «Экоспектрум-Бендеры» / Председатель

Министерство окружающей среды Республики
Молдова /Главный консультант управления
природных ресурсов и биоразнообразия
Международная экологическая ассоциация
хранителей реки Eco-TIRAS

Государственная гидрометеорологическая
служба Республики Молдова
Научно-производственный центр
«Мониторинг»

Контактная информация
Тел.: +373 22 498 837
Моб.: +373 69 150 554
andreev.biotica@gmail.com; alexei.andreev@mail.ru
Ул. Космонавтов, 9, Кишинев 2005, Молдова
Тел.: +373 22 204 537
balan@mediu.gov.md
Ул. Кишиневская, 33/16, Бендеры 3200, Приднестровье,
Молдова
Тел.: +373 552 693 04
Моб.: +373 77 774 360, +373 69 397 178
ecospectrum@gmail.com
Ул. Космонавтов, 9, Кишинев 2005, Молдова
Тел.: +373 22 20-45-13
celacd@mediu.gov.md
Пер. Театральный, 11а, Кишинев 2012, Молдова
Тел.: +373 22 225 615, +373 22 763 211
Моб.: +373 69 166 687
Факс: +373 22 729 725
rcorobov@gmail.com
Ул. Гренобля, 134, Кишинев – 2072, Молдова
Тел.: +373 600 640 00
gherman.bejenaru@meteo.gov.md
Ул. Комсомольская, 2а, Бендеры 3200, Приднестровье,
Молдова
Тел.: +373 552 213 33

№

Имя

Организация / Должность

8.

Кучейник Иван

Министерство окружающей среды Республики
Молдова, Агентство Apele Moldovei

9.

Килару Надежда

Министерство окружающей среды Республики
Молдова/Консультант управления водных
ресурсов
Независимый эксперт

10.

Пеньков Михаил Степанович

Водообеспечение сельского хозяйства
11.
Герчук Илья
Государственный аграрный университет

12.

Сеник Юрий

Министерство сельского хозяйства

УКРАИНА
Охрана и рациональное использование экосистем
13.
Балабух Вера Алексеевна
Украинский научно-исследовательский
гидрометеорологический институт
(УкрНИГМИ)/ Заведующая отделом
синоптической метеорологии/
14.
Власюк Ольга
Национальный экологический центр Украины/
Национальный координатор сети НПО по
адаптации к изменению климата
15.
Губанов Владимир
Нижнеднестровский национальний природный
Владимирович
парк/Зам. директора по науке

16.

Любинская Людмила
Григорьевна

НПП «Подильские Товтры»

Контактная информация
Моб.: +373 777 896 80, +373 69 796 854
drozdov@bendery.md
Ул. Георге Тудор, 5 Кишинев, 9. MD 2009, Молдова
Тел.: +373 22 280 962
ivan_k48@mail.ru
Ул. Космонавтов, 9, Кишинев 2005, Молдова
Тел.: +373 22 204 538
chilaru@mediu.gov.md
Тел.: +373 79 00 42 13, +373 22 43 85 12
Моб.: + 373 69 48 67 40
pms.07@mail.ru
Ул. Мириешт, 54, Кишинев 2049, Молдова
Моб.: 373 691 82 305
ilie.gherciuc@irrigation.md
Тел./Факс: +373 22 22 11 40
Моб.: +373 691 01 548
iurie.senic@maia.gov.md

Пр. Науки, 37, Киев 03028, Украина
Тел.: +380 44 525 87 51
Факс: +380 44 525 53 63
balabukh@rambler.ru
Тел.: +380 63 731 33 11
olga.vl@necu.org.ua
Французкий бульвар, 89,Одесса 65009, Украина
Тел.: +380 48 746 53 07
Моб.: +380 98 005 59 48
dniestrpark@gmail.com
Ул. Польский рынок, 6, Каменец-Подольский 32300,
Хмельницкая обл., Украина
Тел.: +380 97 344 67 82
skilub@mail.ru

18.

Имя
Матыгин Александр
Сергеевич
Русев Иван

Организация / Должность
Гидрометцентр Черного и Азовского
морей/Заместитель начальника
Украинский научно-исследовательский
противочумный институт им. И.И.Мечникова /
Заведующий лабораторией экологии

Контактная информация
Тел.: +38 050 395 32 95
Acm32alex@mail.ru
+38 097 576 27 05
rusevivan@ukr.net

19.

Худой Алексей

Черновицкий национальный
университет/Доцент

Ул. Ольжича, 35/1, Черновцы 58003, Украина
Моб.: +380 50 618 60 98
khudij@email.ua

Независимый эксперт

Моб.: + 380 95 01 50 878, +380 98 52 32 939
mykola.babych@gmail.com
Ул. Б. Васильковская, 8, Киев 01601, Украина
Teл.: + 38 044 234 30 91
Моб.: +380 99 308 04 74
voda_resurs@ukr.net
Ул. Золотоворотская, 6-В, Киев-01030, Украина
Тел.: +38 044 239 93 93
Моб.: +380 99 555 14 84
Факс: +38 044 234 05 28
vicbojko@meteo.gov.ua
andriydemydenko@gmail.com

№
17.

Снижение риска паводков
20.
Бабич
Николай Яковлевич
21.
Бабчук Валерий
Станиславович

Государственное агентство водных ресурсов
Украины, отдел водных объектов и
мониторинга вод /Начальник

22.

Бойко Виктория Михайловна

Украинский гидрометеорологический центр/
Начальник отдела гидрологических прогнозов

23.

Демиденко Андрей

Глобальное водное партнерство

24.

Крутая Наталья Сергеевна

25.

Набиванец Юрий Богданович

Львовское облводресурсов /Заместитель
начальника
Украинский научно-исследовательский
гидрометеорологический институт
(УкрНИГМИ)/Заместитель директора

26.

Солонинка Станислав

Моб.: +38 067 372 05 54
Natasha-Kruta@yandex.ua
Пр. Науки, 37, Киев 03028, Украина
Тел.: +38 044 525 87 51
Моб.: +380 67 986 10 47
Факс: +38 044 525 53 63
krava@uhmi.org.ua
Днестровско-Прутское бассейновое управление Ул. Красноармейская, 194б, Черновцы, Украина
водных ресурсов / Начальник отдела
Тел.: +38 037 22 473 74
Моб.: +380 95 538 69 33
monit_vod@mail.ru

Организация / Должность
Контактная информация
Днестровско-Прутское бассейновое управление Ул. Красноармейская, 194б, Черновцы, Украина
водных ресурсов / Заместитель начальника
Моб.: +38 050 374 08 80
alex_ton@ukr.net
Водообеспечение сельского хозяйства
28.
Адаменко Татьяна Ивановна
Украинский гидрометеорологический центр
Ул. Золотоворотская, 6-В, Киев-01030, Украина
/Начальник отдела агрометеорологии
Тел.: +380 44 239 93 68
Факс: +380 44 234 85 39
adamenko@meteo.gov.ua
29.
Жовтоног Ольга Игоревна
Институт водных проблем и
Тел.: +380 44 257 89 73
мелиорации/Заведующая лаборатории
Моб.: +380 50 357 00 65
использования орошаемых земель
Факс: +380 44 257 40 01
ukr_rep@bigmir.net
olgazhovtonog@aim.com
30.
Полевой Анатолий
Заведующий кафедрой агрометеорологии и
Ул. Львовская, 15, ОГЭКУ
Николаевич
агрометеорологических прогнозов Одесского
Тел.: +380 482 32 67 45
государственного экологического университета Моб.: +380 67 182 10 44
Факс: +380 482 42 77 67
apolevoy@te.net.ua
МЕЖДУНАРОДНЫЕ ОРГАНИЗАЦИИ
31.
Денисов Николай
Координатор международной инициативы
11-13 ch. des Anemones, Geneva 1219, Switzerland
«Окружающая среда и безопасность»
Тел.: +41 22 917 8281
(ENVSEC) по Восточной Европе
nickolai.denisov@zoinet.org
32.
Калашник Леонид
Бюро Координатора деятельности ОБСЕ в
OSCE Secretariat / OCEEA, Wallnerstrasse
сфере экономики и окружающей среды
6, Vienna - 1010, Austria
(БКДЭОС), Секретариат / Координатор
Tел.: +43 1 514 36 6237
экологической программы
Leonid.Kalashnyk@osce.org
33.
Китслер Кристина
Бюро Координатора деятельности ОБСЕ в
OSCE Secretariat / OCEEA, Wallnerstrasse
сфере экономики и окружающей среды
6, Vienna - 1010, Austria
(БКДЭОС), Секретариат / Координатор проекта Tел.: +43 1 51436 6671
«Изменение климата и безопасность в бассейне christine.kitzler@osce.org
реки Днестр»
34.
Коппель Соня
ЕЭК ООН, Водная Конвенция / Эксперт по
Palais des Nations, 1211 Geneva, 10, Switzerland
вопросам окружающей среды
Тел.: +41 22 917 1218
Факс: +41 22 917 0107
sonja.koeppel@unece.org
№
27.

Имя
Тониевич Александр

№
35.

Имя
Кутонова Тамара

36.

Николаева Леся

37.

Плотникова Анна

38.

Стахив Евгений

39.

Уолсен Рольф

40.

Ющук Алла

Организация / Должность
Бюро Координатора деятельности ОБСЕ в
области экономики и окружающей среды, Офис
Координатора проектов ОБСЕ в Украине /
Национальный сотрудник проектов

Контактная информация
Ул. Стрелецкая, 16, Киев 01034, Украина
Тел.: +380 44 492 0382
Моб.: +380 50 416 48 79
Факс: +380 44 492 0383
tamara.kutonova@osce.org
Экологическая сеть «Зой» /
Моб.: +380 50 550 4294
Менеджер проектов
E-mail: lesya.nikolayeva@zoinet.org
Бюро Координатора деятельности ОБСЕ в
Ул. Стрелецкая, 16, Киев 01034, Украина
области экономики и окружающей среды, Офис Тел.: +380 44 492 0382
Координатора проектов ОБСЕ в Украине /
Моб.: +380 50 416 48 78
Национальный сотрудник проектов
Факс: +380 44 492 0383
hanna.plotnykova@osce.org
Институт водных ресурсов, Инженерный
Institute for Water Resources
корпус армии США
U.S. Army Corps of Engineers
CEIWR-GR, Casey Bldg.
7701 Telegraph Road
Alexandria, VA 22315-3868
Eugene.Z.Stakhiv@usace.army.mil
Институт водных ресурсов, Инженерный
Institute for Water Resources
корпус армии США
U.S. Army Corps of Engineers
CEIWR-GR, Casey Bldg.
7701 Telegraph Road
Alexandria, VA 22315-3868
Тел: 1703 428 63 14
Факс: 1703 428 79 79
j.rolf.olsen@usace.army.mil
Бюро Координатора деятельности ОБСЕ в
Ул. Стрелецкая, 16, Киев 01034, Украина
области экономики и окружающей среды, Офис Тел.: +380 44 492 0382
Координатора проектов ОБСЕ в Украине /
Моб.: +380 99 288 30 37
Факс: +380 44 492 0383
Ассистент проектов
E-mail: alla.yushchuk@osce.org
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№
Имя
МОЛДОВА
1.
Андреев Алексей

Организация / Должность
Экологическое общество «Биотика»/Глава

2.

Балан Валерий

Министерство окружающей среды Республики
Молдова /Главный консультант управления
природных ресурсов и биоразнообразия
Государственная гидрометеорологическая
служба Республики Молдова

3.

Беженару Герман

4.

Герчук Илья

Государственный аграрный университет

5.

Дроздов Анатолий

Научно-производственный центр
«Мониторинг»

6.

Игнатьев Иван

НПО «Экоспектрум-Бендеры» / Председатель

7.

Килару Надежда

Министерство окружающей среды Республики
Молдова

8.

Коробов Роман

Международная экологическая ассоциация
хранителей реки Eco-TIRAS

Контактная информация
Тел.: +373 22 498 837
Моб.: +373 69 150 554
andreev.biotica@gmail.com; alexei.andreev@mail.ru
Ул. Космонавтов, 9, Кишинев 2005, Молдова
Тел.: +373 22 204 537
balan@mediu.gov.md
Ул. Гренобля, 134, Кишинев – 2072, Молдова
Тел.: +373 600 640 00
gherman.bejenaru@meteo.gov.md
Ул. Мириешт, 54, Кишинев 2049, Молдова
Моб.: + 373 691 82 305
ilie.gherciuc@irrigation.md
Ул. Комсомольская, 2а, Бендеры 3200, Приднестровье,
Молдова
Тел.: +373 552 213 33
Моб.: +373 777 896 80, +373 69 796 854
drozdov@bendery.md
Ул. Кишиневская, 33/16, Бендеры 3200, Приднестровье,
Молдова
Тел.: +373 552 693 04
Моб.: +373 77 774 360, +373 69 397 178
ecospectrum@gmail.com
Ул. Космонавтов, 9, Кишинев 2005, Молдова
Тел.: +373 22 204 538
chilaru@mediu.gov.md
Пер. Театральный, 11а, Кишинев 2012, Молдова
Тел.: +373 22 225 615, +373 22 763 211
Моб.: +373 69 166 687
Факс: +373 22 729 725
rcorobov@gmail.com

Имя
Кучейник Иван

Организация / Должность
Министерство окружающей среды Республики
Молдова, Агентство Apele Moldovei

10.

Пеньков Михаил Степанович

Независимый эксперт

11.

Сеник Юрий

Министерство сельского хозяйства

12.

Челак Диана

Министерство окружающей среды Республики
Молдова /Главный консультант управления
природных ресурсов и биоразнообразия

№
9.

УКРАИНА
13.
Бабич
Николай Яковлевич
14.
Балабух Вера Алексеевна

Независимый эксперт
Украинский научно-исследовательский
гидрометеорологический институт
(УкрНИГМИ) / Заведующая отделом
синоптической метеорологии/
Украинский гидрометеорологический центр/
Начальник отдела гидрологических прогнозов

15.

Бойко Виктория Михайловна

16.

Гричулевич
Лилия Александровна

Общественная организация «МАМА-86Одесса»

17.

Демиденко Андрей

Глобальное водное партнерство

18.

Драгомирецкий Виталий

Государственное агентство экологических
инвестиций Украины / Главный специалист
отдела стратегического планирования

Контактная информация
Ул. Георге Тудор, 5 Кишинев, 9. MD 2009, Молдова
Тел.: +373 22 280 962
ivan_k48@mail.ru
Тел.: +373 79 00 42 13, +373 22 43 85 12
Моб.: + 373 69 48 67 40
pms.07@mail.ru
Тел./Факс: +373 22 22 11 40
Моб.: +373 691 01 548
iurie.senic@maia.gov.md
Ул. Космонавтов, 9, Кишинев 2005, Молдова
Тел.: +373 22 20-45-13
celacd@mediu.gov.md
Моб.: + 380 95 01 50 878, +380 98 52 32 939
mykola.babych@gmail.com
Пр. Науки, 37, Киев 03028, Украина
Тел.: +380 44 525 87 51
Факс: +380 44 525 53 63
balabukh@rambler.ru
Ул. Золотоворотская, 6-В, Киев-01030, Украина
Тел.: +38 044 239 93 93
Моб.: +380 99 555 14 84
Факс: +38 044 234 05 28
vicbojko@meteo.gov.ua
Ул. Екатерининская, 20, Одесса 65026, Украина
Моб.: +380 96 319 5528
michlilya@yandex.ru
andriydemydenko@gmail.com
Ул. Урицкого, 35, Киев 03035, Украина
Тел.: +38 044 594 9127
Факс: +38 044 594 91 15
E-mail: dragik@ukr.net

№
19.

Имя
Ищук Алексей

Организация / Должность
Центр ГИС-Аналитик / Директор

20.

Крутая Наталья

21.

Лысюк
Ольга Гавриловна

22.

Набиванец Юрий Богданович

Львовское облводресурсов /Заместитель
начальника
Государственное агентство водных ресурсов
Украины, Управление комплексного
использования водных ресурсов и мониторинга
/ Начальник
Украинский научно-исследовательский
гидрометеорологический институт
(УкрНИГМИ)/Заместитель директора

23.

Солонинка Станислав

24.

Тониевич Александр

25.

Худой Алексей

26.

Чайка Александр Викторович

27.

Чунарев Алексей Васильевич

28.
29.

Цветкова Анна
Шевченко Ольга

Контактная информация
Киев, Украина
Моб.: +380 67 90 53 196
o.ischuk@mail.ru, o.ischuk22@gmail.com
Моб.: +38 067 372 05 54
E-mail: Natasha-Kruta@yandex.ua
Ул. Б. Васильковская, 8, Киев 01601, Украина
Teл.: + 380 44 226 25 37
radio@scwm.gov.ua

Пр. Науки, 37, Киев 03028, Украина
Тел.: +38 044 525 87 51
Моб.: +380 67 986 10 47
Факс: +38 044 525 53 63
krava@uhmi.org.ua
Днестровско-Прутское бассейновое управление Ул. Красноармейская, 194б, Черновцы, Украина
водных ресурсов / Начальник отдела
Тел.: +38 037 22 473 74
Моб.: +380 95 538 69 33
monit_vod@mail.ru
Днестровско-Прутское бассейновое управление Ул. Красноармейская, 194б, Черновцы, Украина
водных ресурсов / Заместитель начальника
Моб.: +38 050 374 08 80
alex_ton@ukr.net
Черновицкий национальный
Ул. Ольжича, 35/1, Черновцы 58003, Украина
университет/Доцент
Моб.: +380 50 618 60 98
khudij@email.ua
ПАТ «Укргидроэнерго»
г. Вышгород, Киевская обл. - 07300, Украина
Моб.: +38 050 873 37 02
Факс: +380 4596 22 007
chaika@ges.kv.energy.gov.ua
Государственное агентство водных ресурсов
Ул. Б. Васильковская, 8, Киев 01601, Украина
Украины/Заместитель главы
Тел.: +380 44 234 33 20
scwm@scwm.gov.ua
Глобальное водное партнерство, «Мама-86»
atsvet@mama-86.org.ua
Национальный экологический центр/Эксперт
Моб.: +380 67 955 07 55
olenyatko@meta.ua

№
Имя
Организация / Должность
МЕЖДУНАРОДНЫЕ ОРГАНИЗАЦИИ
30.
Айгнер Йоханнес
Посольство Австрии/Заместитель
главы Миссии

31.

Ворачек Вацлав

32.

Денисов Николай

33.

Калашник Леонид

34.

Китслер Кристина

35.

Клитко Александр

36.

Коппель Соня

37.

Кутонова Тамара

38.

Николаева Леся

39.

Паниззон Филип

Контактная информация

33, Ivana Franka Str., UA-01901 Kyiv,
Тел.: +380 44 277 2790 (+21)
Факс: +380 44 230 23 52
johannes.aigner@bmeia.gv.at
Представительство ЕС в Украине
Тел.: +380 96 277 99 51
vaclav.voracek@eeas.europa.eu
Координатор международной инициативы
11-13 ch. des Anemones, Geneva 1219, Switzerland
«Окружающая среда и безопасность»
Тел.: +41 22 917 8281
(ENVSEC) по Восточной Европе
nickolai.denisov@zoinet.org
Бюро Координатора деятельности ОБСЕ в
OSCE Secretariat / OCEEA, Wallnerstrasse
сфере экономики и окружающей среды
6, Vienna - 1010, Austria
(БКДЭОС), Секретариат / Координатор
Tел.: +43 1 514 36 6237
экологической программы
Leonid.Kalashnyk@osce.org
Бюро Координатора деятельности ОБСЕ в
OSCE Secretariat / OCEEA, Wallnerstrasse
сфере экономики и окружающей среды
6, Vienna - 1010, Austria
(БКДЭОС), Секретариат / Координатор проекта Tел.: +43 1 51436 6671
«Изменение климата и безопасность в ВЕКЦА» christine.kitzler@osce.org
Представительство ЕС в Украине
Тел.: +380 44 390 10 80
oleksander.klitko@eeas.europa.eu
ЕЭК ООН, Водная Конвенция / Эксперт по
Palais des Nations, 1211 Geneva, 10, Switzerland
вопросам окружающей среды
Тел.: +41 22 917 1218
Факс: +41 22 917 0107
sonja.koeppel@unece.org
Бюро Координатора деятельности ОБСЕ в
Ул. Стрелецкая, 16, Киев 01034, Украина
области экономики и окружающей среды, Офис Тел.: +380 44 492 0382
Координатора проектов ОБСЕ в Украине /
Моб.: +380 50 416 48 79
Национальный сотрудник проектов
Факс: +380 44 492 0383
tamara.kutonova@osce.org
Экологическая сеть «ЗОЙ» /
Моб.: +380 50 550 4294
Менеджер проектов
E-mail: lesya.nikolayeva@zoinet.org
Посольство Швейцарии в Украине/Заместитель Ул. Козятинская, 12, Киев 01015, Украина
Посла
Тел.: +38 044 281 61 28
Факс: +38 044 280 14 48
Philippe.Panizzon@eda.admin.ch

№
40.

Имя
Петрук Григорий Николаевич

41.

Плотникова Анна

42.

Стахив Евгений

43.

Ткачук Михаил

44.

Уолсен Рольф

45.

Хованская Мария

46.

Шнейдер Франц

47.

Ющук Алла

Организация / Должность
Комитет Верховного Совета по вопросам
экологической политики
Бюро Координатора деятельности ОБСЕ в
области экономики и окружающей среды, Офис
Координатора проектов ОБСЕ в Украине /
Национальный сотрудник проектов

Контактная информация
g.petruk@ukr.net

Ул. Стрелецкая, 16, Киев 01034, Украина
Тел.: +380 44 492 0382
Моб.: +380 50 416 48 78
Факс: +380 44 492 0383
hanna.plotnykova@osce.org
Институт водных ресурсов, Инженерный
Institute for Water Resources
корпус армии США
U.S. Army Corps of Engineers
CEIWR-GR, Casey Bldg.
7701 Telegraph Road
Alexandria, VA 22315-3868
Eugene.Z.Stakhiv@usace.army.mil
Миссия ОБСЕ в Молдове / Старший ассистент Str. Mitropolit Dosoftei, 108, MD-2012, Chisinau, Moldova
программ
Тел.: +373 22 887 837
Факс:+373 22 223 465
mihail.tcaciuc@osce.org
Институт водных ресурсов, Инженерный
Institute for Water Resources
корпус армии США
U.S. Army Corps of Engineers
CEIWR-GR, Casey Bldg. 7701 Telegraph Road
Alexandria, VA 22315-3868
Тел: +1703 428 63 14
Факс: +1703 428 79 79
j.rolf.olsen@usace.army.mil
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Annex III

BREAKOUT SESSIONS: GUIDING QUESTIONS
CLIMATE CHANGE AND SECURITY IN THE DNIESTER RIVER BASIN
Sectoral workshop on basin-wide adaptation
Kiev, Ukraine
12 December 2013
Introduction
The purpose of these sessions is to begin to develop a risk management framework for climate
adaptation. Three critical sectors have been selected for evaluation: flood risk management,
ecosystems, and agriculture. Participants will first define the system of interest, identify problems
affecting the sector, and discuss current and potential management actions. They will then
identify the climate and hydrologic conditions causing problems. They will also identify other
non-climate stressors.1 The participants will define their goals for the sector and define metrics2
that show how well their system is performing. Finally, the participants will discuss their risk
tolerance3 to a range of potential future problems.
1
Stressors are changes that have a major influence on the sector.
2
A metric is a measurable quantity that can be used to measure the performance of a
system.
3
Risk tolerance is the willingness to bear a risk based on its severity and likelihood.
Flood Risk Management
Part 1: Facilitators will summarize study results. Participants can then comment and discuss. (40
minutes)
Define the System
• What are the current flooding problems in the Dniester river basin? Discuss problems
during past major floods. What are the priority areas? Why are they considered critical?
• Where are the major locations of significant flood damages? (Urban and rural locations)
• Is major/critical infrastructure (transportation, water supply, wastewater treatment,
industry) located in the flood plain?
Identify Management Actions
• What are current management actions that are used to reduce the impact of flooding? How
effective are they? What actions would make them more effective? What are other possible
flood reduction management actions?
Part 2: Interactive discussion
Identify Problems and Stressors (25 minutes)
• At what flood water levels and flood flow values are populations affected? At what flood
water levels and flood flow values does major infrastructure become unusable?
• What non-climate stressors/variables affect flood risk management?
o Examples: population living in floodplain; important infrastructure in flood
plain
Outline the System Goals (20 minutes)
• What flood risk management objectives are you trying to achieve?
o Examples: reduce long-term flood damages; reduce vulnerability of infrastructure
to disruption; reduce human fatalities from flooding
• What metrics would you use to define success or failure?
o Examples: reduction in flood damages

Define Risk Tolerance Levels (20 minutes)
• What range of conditions would have unfavorable though not irreversible flood impacts?
o Examples: disruption of transportation; damaged homes; reduced economic output
• What range of conditions would have severe, long-lasting or permanent adverse impacts?
o Example: population does not return and rebuild after a flood
Ecosystems
Part 1: Facilitators will summarize study results. Participants can then comment and discuss. (40
minutes)
Define the System
• What are the major ecosystems of interest?
o Examples: river fisheries; wetlands and aquatic ecosystems in lower Dniester;
floodplain ecosystems
• What are the current major ecosystem problems?
• What is the major source/cause of ecosystem disruption (infrastructure, floods, droughts,
or pollution)?
Identify Management Actions
• What are current management measures that are used to preserve and restore ecosystems?
How effective are they? What else is needed?
Part 2: Interactive discussion
Identify Problems and Stressors (25 minutes)
• What river flow values support these ecosystems? How has drought affected ecosystems?
Have changes in flow patterns caused by reservoir regulation altered ecosystems?
o Examples: natural flow patterns; periodic inundation of floodplain/ wetlands
• What non-climate stressors (variables) affect the ecosystems of interest? Has
infrastructure and development modified habitat and reduced the connectivity between
habitats?
o Examples: water quality (toxic chemicals, dissolved oxygen, water temperature);
overfishing
Outline the System Goals (20 minutes)
• What specific ecosystem restoration/protection objectives are you trying to achieve?
o Examples: improve biodiversity; preserve wetlands; increase fish stocks
• What metrics would you use to define success or failure?
o Examples: biodiversity indicators; fish biodiversity and catch amounts; health of
indicator species
Define Risk Tolerance Levels (20 minutes)
• What range of conditions would have unfavorable though not irreversible impacts on
ecosystems?
o Examples: loss of wetlands; diminished fish stocks
• What range of conditions would have severe, long-lasting or permanent adverse impacts?
o Example: extinct species

Agriculture and Irrigation
Define the System (20 minutes)
• Where are the major irrigated and non-irrigated agricultural regions?
• Where are the sources of water supply for irrigation (Dniester River withdrawals,
groundwater)?
Identify Management Actions (20 minutes)
• What are current management measures that are used to improve agricultural water
supply? How effective are they? What else is needed?
Identify Problems and Stressors (25 minutes)
• What are the current problems for your system? Discuss problems during past droughts.
• What drought characteristics concern you?
o Examples: severity of drought - magnitude of decrease in water supply; duration of
drought – number of months or years with reduced water supply; timing of
drought)
• What non-climate stressors (variables) affect your ability to meet your performance goals?
o Examples: irrigation infrastructure not performing as designed; soil fertility
Outline the System Goals (20 minutes)
• What agricultural objectives are you trying to achieve?
o Examples: increase agricultural production; increase farm income
• What metrics would you use to define success or failure?
o Examples: area of land irrigated; crop yields
Define Risk Tolerance Levels (20 minutes)
• What range of conditions would have unfavorable though not irreversible agricultural
impacts?
o Examples: reduced farm income; lower agricultural productivity
• What range of conditions would have severe, long-lasting or permanent adverse impacts?
o Example: farmland is abandoned

Annex IV
RESULTS OF THE DEVELOPING PERFORMANCE METRICS
DURING DISCUSSION IN GROUPS

Introduction
The purpose of this workshop was to begin the development of a ‘bottom-up’ risk assessment of
the performance of water resources management in the Dniester River basin under the threat of
future climate changes. A bottom-up approach is a stakeholder driven process to assess
vulnerability in both quantitative and qualitative terms, rather than a sole reliance on predictive,
deterministic models of the future. Three critical water resources sectors were selected for
evaluation: flood risk management, ecosystems, and agriculture. For each sector, the first section
describes the system of interest and the problems affecting the sector. Climate and hydrologic
conditions causing problems are identified along with other non-climate factors that impact the
sector. The next section discusses current and potential management actions. The final section
lays out information to develop a risk assessment for the sector. This will include the participants’
goals for the sector and possible metrics 2 that show how well their system is performing.
Participants’ view of the possible severity and consequences of future risks are discussed.
Flood Risk Management
System Definition and Problems
Significant work has already been completed on the vulnerability to floods in the Dniester River
basin. In the upper Dniester basin, fast-moving floods limit the lead time for flood forecasting and
warning. In the middle region of the basin, there are reservoirs that provide some flood storage,
but some cities and communities are still vulnerable to floods. In the lower part of the Dniester
River basin, representatives from the Republic of Moldova characterized the main negative effects
of floods as being the flooding of cities and towns and the flooding of agricultural lands, including
private lands.
It was noted that the local population continues to settle on flood-prone areas even after houses
were damaged or destroyed by flood waters. This is explained by the socio-economic factors, and,
apparently, by employing non-optimal methods to assess the risk of flooding in certain areas.
Building norms and regulations tend to be stricter for designating sites where critical infrastructure
could be built. So such infrastructure seems to be located in less flood-prone areas.
Management Actions
Key areas for improving flood protection were summarized as: a) optimization of the legislative
and regulatory basis (legal aspects); b) engineering solutions; c) optimal operation of reservoirs; d)
improving the quality of hydrological forecasting; e) need for quick and effective decision-making
during floods; f) flood forecasting in sub-basins of small rivers in the basin (to mitigate
downstream effects); g) flood plain mapping (particularly in residential areas); h) restoring natural
features of channels and floodplains.
A participant from the Republic of Moldova highlighted the role of reservoirs in regulating
Dniester River flows. He emphasized the need to manage reservoirs more optimally by employing
reservoir regulation by balancing the need for storing flood waters with the need for water supply
during dry periods. In this regard, he said there is a need to develop new rules of operation for the
Dniester reservoirs. Some participants (although not agreed by all) said the main priority with
reservoirs is the requirement for hydropower and the energy sector.

2

A metric is a measurable quantity that can be used to evaluate the performance of a system.

Participants discussed the possibility of reducing flood risk by restoring natural features of
channels and floodplains. According to participants, this could be a viable option, but the practical
application may be limited due to high population and infrastructure density in the basin. Moldova
even considered the possibility of partially flooding the inundated farmlands, which, however,
would entail high costs due to compensating land owners for flood damages. The best sites for
testing the restoration approach would be the parts of the basin where settlements were relocated
to reduce damages from floods.
Risk Framework Information
The participants described factors associated with the risk of flooding, as well as the main
parameters for assessing damage from the passage of flood waters. It was stated that the threshold
value for the Dniester discharge downstream from the Dniester dam is 2600 m3. Water discharges
in excess of this value lead to a critical flooding situation in the lower basin. Additional risk
factors include the influence of the lateral inflow and the state of flood protection structures that
were designed to reduce flood risk on population, infrastructure and agricultural lands.
The primary metrics used to evaluate flood impacts and flood risk management are the number
(presence of) human deaths, economic costs of the flood damage including costs required to repair
damaged infrastructure, and economic losses associated with the loss of crops.
Participants of the meeting also discussed problems of assessing levels of risk associated with
floods. In accordance with the current Building Norms and Regulations, the criterion that is used
for the issuance of building permits is a probability of flooding less than 1% per year.
Engineering structures for flood protection are designed for the same level of risk. It was stated
that sometimes more stringent values are used to protect critical infrastructure (e.g. roads) (e.g. 0.1
% per year flood probability for railroads). Currently, risk assessments based on economic
calculations of expected damage are not used in Moldova and Ukraine.
Ecosystems
System Definition and Problems
Significant work on the vulnerability of ecosystems to climate change has been done in earlier
Dniester River basin studies. Problems are different in different parts of the Dniester - upper
watershed, above Ukrainian dam; the middle section of river; and the lower, estuarine section of
river. The ecosystems of interest are: aquatic, marsh, wet meadows within the Dniester, and
reservoirs.
A great deal of ecological degradation has already occurred, and is continuing, on the tributaries
of the upper watershed and lower estuary. There are several major causes of ecosystem
disruption. Other anthropogenic impacts may be far greater than climate change effects. Many
tributary streams have been dammed causing major ecosystem alterations. Fish migration patterns
have been disrupted due to ineffective or no fish ladders. Other infrastructure has harmed
ecosystems, such as the transport of electricity through wetlands. Eutrophication is occurring in
many systems due to untreated wastewater and non-point source pollution. Upper watershed
deforestation has had a large adverse impact on aquatic ecosystems – both in tributaries and the
main stem of the Dniester River. Other problems include flood and drought impacts, decrease in
precipitation, landscape changes, disappearance of native species, growing number of invasive
species, scarcity of vegetative cover around watercourses, and hazardous sanitary and
toxicological conditions in the water environment. The majority felt that contemporary problems
of unregulated growth and unfettered resource exploitation (e.g. new irrigation systems, water
withdrawals for electric power cooling, and new pumped storage facilities) were a far greater
threat to ecosystems than climate change.

Management Actions
Participants said there already exist many ecosystem protection rules and criteria, but there was
frustration that they were not being enforced. The majority felt that simply enforcing existing
rules and criteria would go a long way towards protecting ecosystems. Many simple solutions
exist – enforcement of existing codes and rules, and better water management during extreme
periods of floods and droughts.
Other management actions were mentioned. Fish ladders need improvement to help migratory
fish species move through the system. Plans for thermal electric power stations should require
better designs for cooling towers, so as not to cause thermal pollution. Future water withdrawals
for thermal power cooling will be a major problem during drought periods.
Risk Framework Information
The following objectives were identified: biodiversity; conservation of ecosystems with all
components; optimization of water use; increasing the ecosystem productivity; and improving the
sanitary and toxicological characteristics of the water environment. Many rules and criteria for
environmental protection already exist; use of forest resources; waterways, etc. – but they are not
enforced. There are maps of ecological protection zones, but these zones are not enforced. There is
also a water code that defines the 100-year floodplain, but those provisions are not enforced,
either. The group identified a tolerable range of flow for most ecosystems as a minimum flow of
450 cubic meters and maximum flow of 700 cubic meters.
Most felt that there was a prerequisite need to undertake existing and future water use projections,
and then overlay climate change scenarios. What is needed is an overall water balance approach,
that projects future water demands and overlays those against future climate change impacts – one
cannot be considered without the other.
Agriculture and Irrigation
System Definition and Problems
There is a strong dependence between irrigation and crop yields. In Moldova, farmers need
irrigation to grow vegetables and grapes in Moldova. Only about 3 to 5 crops can be grown
without irrigation but these provide only a small profit.
Climate is not the only factor causing changes in agriculture. There are socioeconomic changes
underway as significant as climate. Privatization is changing agriculture. Irrigation was
established under the centralized Soviet system. Irrigation was run by the State. Now (in
Moldova) an association of water users is a legal entity that is responsible for managing irrigation
water. There are problems with irrigation infrastructure. Pumping stations do not meet needs.
Some infrastructure needs repair.
The water quality in the Dniester River is fit for irrigation. However, smaller Moldovan rivers are
not fit for irrigation. Soil erosion is another risk to agricultural quality. In addition, there is not
enough storage for irrigation water.
A warming climate has already brought about some switching of crops. Agricultural crops are
moving north. Corn is now grown more in Ukraine. Cotton can now be grown in new regions in
Ukraine. These changes have been a benefit of a warmer climate. One opinion was climate
change may not be a disaster for Ukraine in next 15 to 20 years. The agriculture sector can adapt.
Another opinion is climate change could be scary for Ukraine.
Droughts cause a reduction in agricultural productivity. The consequences of drought depend on
the season. Drought that occurs in early summer and spring has the most devastating impact on
crops. In addition to major droughts, there are periods of 3-4 weeks with no precipitation around
mid- June to mid-July or longer. In addition, high temperatures and low humidity may cause crop

loss. Dry winds make droughts worse. In addition to drought, major rain storms can damage
crops. Flood inundation of soil that causes major losses occurs about once in ten years.
In Moldova, during all periods Dniester River water has been available for irrigation. However,
infrastructure is not now available to take water from the Dniester. The infrastructure is now
being rehabilitated, which means there will be more demand on water from the Dniester.
Management Actions
New irrigation technologies are being applied, such as drip irrigation. Drip irrigation reduces
water use by 40%. The Moldovan government subsidizes 40% of the cost to buy new irrigation
technology. In Ukraine there is a combination of big farms and small farms and drip irrigation is
being used in small and medium sized farms. Research on soils may increase agricultural
productivity, since certain soils are more predisposed to irrigation than other soils.
One possible adaptation for agriculture in Moldova would be to further develop the land near the
Dniester River. This could lead to a deficit of water in the future. One proposal is to transfer
water from the Dniester to smaller tributary rivers in Moldova, but this measure would be very
expensive. Another possible adaptation measure is a different crop selection. A risk management
approach to agriculture would be to introduce rain insurance for farms. If a farm has a loan, the
farmer may be required to have rain insurance in case a drought occurs.
Risk Framework
The group said the objectives for the agriculture sector are 1) agricultural productivity; 2) quality
of yield; and 3) the environment (avoid adverse environmental impacts). Economic factors are the
most important and primary performance metrics. Crops that provide higher profits are selected
for planting, such as soybean and rapeseed (in Ukraine). Farmers may also want to diversify to
reduce the risk of a poor harvest.
Review of past droughts provides some understanding of the likelihood and consequences of
drought. In the 2011-2012 drought, precipitation levels were about 50-60% of normal
precipitation. The 2007 drought had long standing consequences. Participants thought a drought
affecting agriculture occurs on average every 5 to 7 years.
In Moldova, during past droughts Dniester River water has been available for irrigation.
However, infrastructure was not available to take water from the Dniester. The infrastructure is
now being rehabilitated, which means more water could be taken from the Dniester in the future.
Some participants stressed that socioeconomic changes are as important as climate changes.
Socioeconomic scenarios should be considered in addition to climate scenarios. Some issues that
should be considered are a) who will be the consumers of agricultural products? and b) how will
rural populations change? There was a study in the Crimean Region to evaluate future agriculture.
The study used four climate scenarios and four socio-economic scenarios (capitalist, state,
sustainable, security oriented). These study methods could be applied to the Dniester.

Conclusions
One of the goals of the breakout sessions was to determine from the experts and stakeholders their
willingness to bear known risks based on the severity and likelihood. The goal was to define
‘coping zones’ to show relative degrees of ‘risk tolerance.’3 The flood risk group did identify the
1% likelihood of flooding in any year as a criterion used by communities. Critical infrastructure
may have a more stringent criterion (0.1% flooding probability in any year for railroads was
mentioned). In the ecosystems and agriculture groups, it was difficult for participants to focus on
specific quantitative criteria for risk tolerance levels. However, participants in these groups did
describe specific vulnerabilities and conditions that caused problems.
Another theme from the ecosystems and agriculture groups was that non-climate factors affecting
their sector were as significant (if not more so) as climate. A risk assessment of water resources
management should include these factors in the assessment. Many of the non-climate threats
could be managed more effectively.
Many of the participants noted that within each sector, there existed many regulations and rules
that addressed the issues under discussion. However, they are problems with their enforcement.
So, a major first step in improving the performance of integrated water management was to simply
begin enforcing existing standards and regulations. These rules, regulations, standards and criteria
should serve as the basis for a practical risk management approach.
One of the issues that was brought up during the sessions was the operation of the Dniester River
reservoirs. Participants expressed the need to balance flood storage with other demands for
reservoir storage, such as water supply and hydropower. The need for reservoir storage for
agricultural water supply may increase as irrigation infrastructure is repaired and if dry periods
become more frequent. Reservoirs can also be managed to provide flows to better support aquatic
and riparian ecosystems. Based on the feedback from the workshop participants in the later
sessions, the AGWA team decided to focus their effort on modelling the Dniester reservoirs. The
team will develop a model of the main stem Dniester River reservoirs. The model will be used to
test reservoir management alternatives under a range of climate conditions.

3

Risk tolerance is the willingness to bear a risk based on its severity and likelihood.

