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The Dniester River: Geographical location

The river length – about 1350 km, transboundary 

part – 200 km; basin area – 72,100 km²



To the history of the research

The reported results were received in 2010-2013 in the 
framework of the joint Moldova-Ukraine project:

“Reducing vulnerability to extreme floods and 
climate change in the Dniester River Basin“

This project was one of pilot projects in the well-known program on 
adaptation to climate change in transboundary basins, realized under 
the UNECE Convention on the Protection and Use of Transboundary 
Watercourses and International Lakes (Water Convention).



1. To mitigate climate change risks in the Dniester basin, 

especially from floods, by reducing the vulnerability to 

them in both countries

2. To expand and strengthen joint management of the 

Dniester's water resources in confronting the current 

and expected climatic impacts on its watershed 

Main goals of the project:



The main challenges in project tasks 

resolving

 Uncertainties in estimations of likely changes in future 

climate of the basin and in the river hydrology, primarily 

in the transboundary aspect, caused by differences in 

national approaches to the assessments

 Lack of a clear understanding of the concept of 

vulnerability to climate change in the river basin

 Management of the Dniester reservoirs in the interests of 

individual water users, primary to hydropower ones, that 

leads to serious damages in the downstream natural and 

social systems



Example 1. Differences in the sources and scenarios used 

for regional climate projections before the project

Ukraine Moldova

GCM Emissions GCM Emissions

BCCR-BCM2.0

SRES

A1B

A2

B1

CGCM2

SRES

A2

B2

NCAR-CCSM3 CSIRO Mk2

CGCM3.1 (T47) HadCM3

CGCM3.1 (T63) ECHAM4

ECHAM5/MPI-OM GFDL R-30

GFDL-CM2.1 CCSR-NIES

MIROC3.2 (hires) CGCM2

MIROC3.2 (medres)

MRI-CGCM2.3.2

UKMO-HadGEM1

BCCR-BCM2.0



Example 2: Ensemble mean projections of change in 

key climatic variables

Moldova Ukraine

Years

Temperature, 
C

Precipitation,
mm

Years
Temperature, 

C
Precipitation,

%

A2 B2 A2 B2 A2 B1 A2 B1

Baseline period : 1961-1990 Baseline period: 1961-1990

2020 1.7 2.0 -9 -17

2010 0.2 0.3 3.7 2.0

2020 0.4 0.7 1.2 0.8

2030 0.7 0.9 0.5 0.0

2050 3.4 3.2 -38 -11

2040 1.2 1.1 1.6 -0.3

2050 1.7 1.4 1.1 2.2

2060 2.2 1.7 1.8 2.3



Example 3: Projections of relative change of the 

Dniester streamflow

Moldovaа Ukraine

Scenarios 
of emission

Time horizon Change, %
General 
streamflow 
will change:

by 5-7% in the 
North; by 15-
30% in the 
South of the 
basin

SRES A2

2020s -10

2050s -22.8

2080s -36.5

SRES B2

2020s -12.9

2050s -18.4

2080s -24.5



The first step in the project activities was:

To transit to the transboundary approach in the 

development of scenarios of likely climate 

change and the Dniester streamflow



The breakdown of the Dniester Basin into 

individual reaches of climate change modeling



Projections of air temperature (above) and precipitation 

(below) change in the Dniester basin in 2021-2050 

compared to 1971-2000 (REMO RCM)



Spatial distribution of likely change in air temperature and 

precipitation in 2021-2050 vs. 1981-2010 



Dniester mean annual streamflow in 1971-2000 (А) and 

expected changes of its mean (В), maximal (С) and 

minimum (D) values by the middle of the century

A В

C
D



Projected changes in mean flood intensity 

in the Dniester basin

2021-2050 vs. 1971-2000



Transboundary approach to the floods risk assessment

• Engineering modelling 

• Field works on the assessment of the state 

of flood  protection



Engineering studies on the Dniester’s reach Mogilev-

Podolsky  Attacy (16 km)

GIS-based cross-sections of the river 

channel

Hydro acoustics of the 

river channel



GIS mapping of the zones of 

1% flooding for current and 

expected streamflow

Spatial analysis of flooding zones

Flooded objects

Living sector 19%

Industry sector 28%

Subborns 14%



1-D modeling of 

extreme floods on 

the Lower Dniester

Results of modeling

Areas of the maximum  risk of flooding



Examples of flood areas description



Assessment of the Dniester  

basin general vulnerability to 

climate change



IPCC’s new conception of vulnerability

Vulnerability to climate change is “The propensity or 
predisposition of a system to be adversely affected”.

Here, predisposition is an internal characteristic of a person or 
system as well as the situation, in which they are located, to be 
affected.

Principal difference:

• the former definition: the main causes of vulnerability are 

physical factors and their effects expressed as an exposure; the social 
context is expressed by sensitivity and adaptive potential.

•new definition: strengthening of a social component, independent 
from physical events. Different levels of vulnerability lead to different 
levels of damage in similar conditions of exposure to impacts.



Dniester basin vulnerability to climate change 

as a function of likely impacts
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Practical conclusions:

• Avoiding a purely physical explanation of the 

climate risks formation and the attribution of 

their development and consequences

• Identification of social factors as an independent 

object of research.

Based on this conception a set of indicators for 

vulnerability assessment has been developed and 

realized for the Moldavian part of the Dniester basin



Realization of the new 

approach for the Moldavian 

part of the Dniester Basin

Climatic division of the study area for 
downscaling of Regional Climatic 

Models 



Evaluation scheme 

of the assessment of 

vulnerability to 

climate change



Ranks of Moldova’s administrative-territorial units in the decreasing 

order of their sensitivity to climate change



Ranks of Moldova’s administrative-territorial units by their 

adaptive capacity and general vulnerability to climate change



Mapping vulnerability to climate change of the 

Moldavian part of the Dniester Basin

Sensitivity Adaptation capacity Vulnerability



Adaptation of the Dniester basin to 

climate change

This activity has been realized within the context of the project ‘Climate 

Change and Security in Eastern Europe, Central Asia and the Southern 

Caucasus’ as its component ‘Climate Change and Security in the 

Dniester River Basin’. It was also a part of the UNECE programme of 

pilot projects on adaptation to climate change in transboundary basins.

The project was carried out under the Environment and Security 

Initiative (ENVSEC), with financial support from the Austrian 

Development Cooperation and the European Union’s Instrument for 

Stability (IfS).





The goal of developing the Strategic Framework

To propose adaptation actions targeted at:

• to reduce the climate change vulnerability of the Dniester 
Basin’s natural environment, economy and population;

• to promote adaptation to climate change at the basin 
level, with wide participation of its all institutions;

• to involve in the implementation of adaptation measures 
the basin-wide coordination and cooperation 
mechanisms.



Contents of “Strategic framework for adaptation 

to climate change in the Dniester River Basin” 





Proposed adaptation measures

Mechanisms for 

implementation



Classification of adaptation measures by target area, category 

and approximate cost

Implementation Informational Organizational Investment

< 1 mln. €

1-10 mln. €

> mln. €

Need in 
information

Approximate cost 

of basin-focused

adaptation



Plan of the Strategic Framework 

implementation 



From climate adaptation to climate security



Many thanks for your 
kind attentions! 

https://ehlm.unece.org/display/ClimateChange/Dniester


