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The Dniester River: Geographical location
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The river length — about 1350 km, transboundary
part — 200 km; basin area — 72,100 km?



To the history of the research

The reported results were received in 2010-2013 in the
framework of the joint Moldova-UKkraine 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).



Main goals of the project:

To mitigate climate change risks in the Dniester basin,
especially from floods, by reducing the vulnerability to
them in both countries

To expand and strengthen joint management of the
Dniester's water resources in confronting the current
and expected climatic impacts on its watershed



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
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Example 2: Ensemble mean projections of change in
key climatic variables

Temperature, Precipitation,
Years °C mm
A2 B2 A2 B2

Baseline period : 1961-1990
2010
2020 1.7 2.0 -9 -17 2020
2030
2040
2050 3.4 3.2 -38 -11 2050
2060

Years

Temperature,  Precipitation,
A2 Bl A2 Bl
Baseline period: 1961-1990
0.2 0.3 3.7 2.0
04 0.7 1.2 0.8
0.7 0.9 0.5 0.0
1.2 1.1 1.6 -0.3
1.7 1.4 1.1 2.2
2.2 1.7 1.8 2.3



Example 3: Projections of relative change of the
Dniester streamflow

Scenarios

.. Time horizon
of emission

2020s
SRES A2 2050s
2080s
2020s
SRES B2 2050s
2080s

Change, %

-10
-22.8
-36.5
-12.9
-18.4
-24.5

General
streamflow
will change:
by 5-7% in the
North; by 15-
30% in the

South of the
basin



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
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The breakdown of the Dniester Basin into
individual reaches of climate change modeling
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Projections of air temperature (a%ve) and precipitation

(below) change in the Dniester basin in 2021-2050
compared to 1971-2000 (REMO RCM)
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Spatial distribution of likely change in air temperature and
preC|p|tat|on in 2021-2050 vs. 1981-2010
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Dniester mean annual streamflow in 1971-2000 (A) and
expected changes of its mean (B), maximal (C) and
minimum (D) values by the middle of the century
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Projected changes in mean flood intensity
in the Dniester basin

2021-2050 vs. 1971-2000
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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

Sty S L

Hydro acoustics of the
river channel
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expected streamflow
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Results of modeling
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Examples of flood areas description

Yuactok 5 Badya-ayili-Boda

YuyacTox pacnonowed 8 23 kM Hume [yb pCHOTS BOOOXP Hwa.

OrMAaaemMan 30Ha 3aTC pacn Ha npasom Bepery [lHecT-

pa, oxsaTvisan 5 nyHKToB — Kowepruya, Badyn-nyd Bods,
wmb, M. ims, Kop 0OBwan ANWHA 3aTONAAEMOR 30~

Hbl npu CueHapuu 1 coctasnaet 18 KM, MaKcHManbHan WHPKHA — 3 KM.
Mo Cuexapuio 2 pazmepsl yeenuquearoTca Ha 20%.,

3oHa omdeixa Bady-ayl-
Bods, ucknwovaoujas
gwumy e eude saepa-
dumensHeix damb. 3a-
wuma om HasodHeHul u
nasodkos obecneduaa-
emca ndanmaqu&mnemu
MEponpuamuamu.

Beicoma nodwema eodsl
(ceemnas nonoca) npu
HasodHeHuu 2008 z Ha
ydaneruu 200 m om me-
HEHHoZO ypesa eodbl

Hoabie kommediicu o 30-
He omdsixa, nocmpoeH-
Hble Ha COaAX ¢ yHemom
B803MOMHO20 HaB0OHE-
HuA (esicoma Had ypos-
Hem semau 1,5-2,m)

KocMmureckiil CHIMOK

e

Tonorpaduueckan KapTa Mac-
mrada 1:50 060
. £,

R

Jona 1%-ro HABOAHEHIA
TEKYIIero KIHMATA

\‘\\__‘-._‘ T
JFoHa 1%-10 HABOJIHCHHA
QAHIACMOI0 KIHMATA

Yuactok 11 Packaeys — Tydopa

Yuactok pacnoncmed & 210 km Hume JyBoccapciore BoAOXPIHHAKILA. CiM-
AAEMaR 30H3 JATONACHWA pacnonoxeHa Ha npasom Gepery [lHecTpa, oxparbi-
BaA 6 HACENEHHbIX NYHKTOR — Pack3eys, Mypraps, O K Tydo-
fra, MNanawnka. Qﬁu,\an ANWMHA FATANNMBAEMOR F0HBI npu Cuguapuu 1 cocrarnaer
87 um, makc p =& wm. Mpop Gep i gambu e 2008 r
NPHBEN K 3aTONNeHUD 15 Teic. 1a c.-x. yroaui Yepauuen Mo Cuexapuio 2 pas-
meps yeenwunsaoTea Ha 10 % n 30Ha 3aTonnendns coeauHTe ¢ KMUKaHCKo#.

Hapawuaaue damGor
MewHamu © neciom a 2008
2., M. OHG SPacAALLTac s
{ He noKpeIMa YAAOMHAK-
wjum mamepuanom). Heol-
x0dum KanumanuHel pe-
MOMIM U Hapaujusanue do
Ononewmsr.

Mpumep tuHdusudyans-
Hol» saqumu om Ha-
aodHeHus YacmHyozo do-
ma 8 2008 2.

MpuycadebHel yvacmor
o nasodkoonacHol soHe.
SkoHOMUYECKU Yeneco-
obpaseH eslHOC cmpoe-
Hul us 30HeI 3@3Monne-
HUA u ocaoboxcderue
FemMent 018 3aAUSHBIX
Ayzoe u nacmbBuw

KocMuuecknil CHIMOK

;l'lonorpﬁc]mqacx'aﬂ KapTa Mac-
mraba i :50 000

ZoHa 1%-ro HaeogHeHHnA
TEKYLWEero KaumaTa
sy

3o0Ha 1%-ro HaBoOAHEHHA

oMHAIEMOro KAumaTta

i< “;:! o~ |




e

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 fur_)ction 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

|dentification 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
I. Coipopoes, A. Aupipeen approach for the Moldavian

P. Kopotos, 1. TpomOmmkmmi,

part of the Dniester Basin
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) , Functional Individual and average
Sector Indicator , . . =
relationships weights
]
e Evaluation scheme
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Population Women (%) Share] sensitivity] 0.0 0215
[amral growth Growth] sensitivity] 0.0
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lanterprises 0.5
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Ranks of Moldova’s administrative-territorial units in the decreasing
order of their sensitivity to climate change

Sensitivity
No, ATU 1 Physiographical | Social-economic Total rank
udicator’s rank” Intermediate rank Indicator’s rank” Intermiediate rank
al al ald hi b2 b3 b

i1) Amenii Noi 15 O i i 3 i 22 49 i T
(2) Balfi 14 i | 1 12 2 5 19 | 2 1
(3 Céldrasi 20 i 13 L [ 15 14 2 & 1&
i4) Cluseni g 12 20 Is 22 i ) 3 9 18
(5] Chigindu 18 i8 . 15 4 4 g 2 3 5
(&l Criuleni 4 17 & 1 3 3 15 12 & b
(7} Donduseni 3 19 19 il 14 | 4 17 i7 15
(&) Drrockia 1 14 10 4 9 13 12 13 u 3
() Dubasari 9 20 9 14 1 & | 15 1 20
(10) Filesti 2 1 k. I 3] 14 L 20 16 2
(11 Floresti 17 & g 20 . i3 1] 20 9 17
(12 Taloveni 22 2 7 8 1] 7 13 8 g 9
(11] Ocnifa 11 22 17 22 F) 22 i io i3 11
(14) Cirfaei i | & 15 I8 5 17 2 19 20 14
(151 Rezing 12 4 B L] L] O 14 i5 8
(16) Rizcani [ 10 12 7 13 15 & &6 14 4
(17l Singerei 19 3 14 13 0 LY [ 11 22 19
(18] Soroca F) 13 4 3 11 12 3 7 4 1
(1) Sirdigemi 13 7 15 1 15 O 2 4 12 12
(200  Soldanesti 5 & L 5 17 1 2 18 7 13
(21)  SefanVods 1] 5 21 2 A | 20 17 5 2 Fi |

22 Telenesti 6 5 22 9 18 2 & & 5 2

al- land wse; a2- sodl qualsty; a3: bulli-up area; bl: population; b2: agriculture; b3: unemployment; b4: crime rate.



Ranks of Moldova’s administrative-territorial units by their
adaptive capacity and general vulnerability to climate change

ATU Indicator’s rank Hark
| 2 3 4
Anemii Noi B ] 17 7 L
Biilti 3 22 | 14 i
Calirasi B 18 21 [ I8
Causeni 18 20 10 @ i5
Chisindu 1 9 9 1 i
Criuleni 17 3 13 10 12
Donduseni i 8 6 13 10
Drvochia 16 10 7 3 5
Dhibdsary 14 1% 22 20 22
Falesti 15 2 4 15 &
Floresti f) 4 14 11 5
Ialoveni 4 15 20 8 4
Chonifa 12 & . 4 2
i 9 2 B 18 &
Rezina L 17 1& 22 17
Rizcami 13 ) 5 2 4
Singered 20 A 19 12 20
Soroca 2 12 3 5 3
Sfrdsemi 10 1 18 b 13
Soldiinesti 1 14 12 19 19
StefanVodi 19 12 11 17 I&
Telenesii | 16 15 K| |

AT & AL E Rank
Amenii Noi 7 13 20 i
Bl 10 12 12 I
Cildrasi 16 5 1 9
Ciuseni 18 i 16 I&
Chizinau 5 22 .l I7
Crileni & i1 17 2
Dondugeni 15 14 29 19
Drochia 3 [ 19 5
Duibdsari 20 1 A &
Fiilesti 2 17 19 [
Floresti 7 18 15 22
Ialoveni g 9 18 4
Ocmifa 1 2 3l 21
Orhei 4 15 29 20
Rezina 8 b 14 1
Riscani 4 19 23 i4
Sngerei 19 i 12 13
Soroca 1 21 12 1
Strdzeni 12 10 22 12
Soldiinesti 13 4 17 3
StefanVods i 7 28 i8
Telenesti 22 1 24 15

I economlcs; 2: agriculture; 3: medical provislon; 4: housing,

& rank of decreasing sensitvity; AC: rank of Increasing adaptive capacity.



Mapping vulnerability to climate change of the
Moldavian part of the Dniester Basin

Sensitivity Adaptation capacity Vulnerability

M




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).




1

Fa

= Strategic Framework
. for Adaptation
~ to Climate Change
in the Dniester River Basin

(L Josce

ENVSEC  ynece




The goal of developing the Strategic Framework

To propose adaptation actions targeted at:

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

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

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

Risk forecasting

and analysis measures

Risk prevention
and reduction measures

Remediation
Measuras

Reduction in losses from extreme flooding

@ improved monitoring
and forecasting of flow
and information sharing
inventory of flood protection
infrastructura

analysis and mapping of flood risk

@9 ypdating and observance of rules

fior the operation of the Dniester's system
of resarvoirs

@ updating of flood protection

plans

@ restoration and optimization of the

of flood protecton struciures and dﬂs_'ésmm

@® providing the public and local
authorities with timely information about
the flood risk

0 updating and implamentation of
emergancy respansa plans

2 imsurance of risks (induding insurance
providad with government support)

Reduction in losses from water scarcity

analysis of the water balance in the
basin
@ improved monitoring
and forecasting of flow and information
sharing
@& assessment and monitoring of the
condition of forasts

@@ updating and observance of rulas for
the operation of the Dniaster’s system of
TesErVOIrs

@ protection and restoration of forests
and shoreline vegetation

O optimization of the regulation of flow
at the local level

o reduction in water consumption and losses

2 modernization of irmigation systams
{0 diversification and modermization of
water supply systemns for population centres

0 insurance of risks (induding insurance
provided with govemment support)

@ improved monitoring
and forecasting of flow and information
sharing

|» improved monitoring of watar quality

Reduction in losses from a deterioration in water quality

@ improvement of wastewater treatment
systams

® protection and requlation of the use
of catchment basins and water protection
Zones

Elj' improvement of water treatment and
istribution systems

2 diversification and modarnization

of water supply systems for population
cantras

Support for and restoration of aqua
analysis of ecosystam services at the
basin level
® improved manitoring of acosystams
and biological resources and
transboundary information sharing

tic and wetland ecosystems and spec
@® updating and observance of rules for
the operation of the Dniester's systam of
raservoirs

@ regulation of activities within
flioodplains and wetlands

@O expansion and strengthening of the
network of protected areas and ecological
cormidors

2 combating poaching and invasive
species

ies
@ restoration of shoreline forests,
meadows and wetlands
@) restoration of habitats, spawning
grounds and fish stocks

I® systematic analysis and forecasting
of climate change and its impacts in the
Diniester basin

Management (WRM) plans

termtories

General measures for adaptation and development of cooperation in the basin
@ consideration of adaptation needs in long-term Integrated Water Resources

@ providing information about dimata chamge problems in the basin
O inclusion of adaptation neads in socoeconomic development plans for sectors and

Mechanisms for
implementation

{0 COORDINATED

® AUTONOMOUS |



Classification of adaptation measures by target area, category
and approximate cost

Implementation | Informational | Organizational Investment

JOINT
country actions at
the basin level

COORDINATED

country actions to better
account for basin-level
needs

AUTONOMOUS
harmonized actions
within the countries and
in selected parts of

the basin

basin level »

< |ocal level

« [abour

_ assessment of basin
resources and
1 climate change impacts
 raising public
J awareness about

climate change impacts

=

emergency warming
v | systems
—— monitoring and
| forecasting

" local-scale risk

L) oo

J planning

. emergency response

adaptation as part of local
development plans

capital »

adapiation as part of
integrated basin
management

optimizing reservoir
operation

===y * protection from
protection and i » floods
management of
catchment basins

ye—
ea & H

=00 " waste water
freatment

gt
protection and
restoration of species
and ecosystemns

amr— g« MOJEMIzing
ﬂ imigation and
ik . water supply

reducing
water use

local flow management

insuring climate-related risks

Approximate cost
of basin-focused

adaptation
§ <1lmin. €
4
™ ﬁ 1-10 min. €
ﬂ >min. €
Need in
information




Plan of the Strategic Framework
implementation
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Priority adaptation measures for the Dniester basin
under the Environment and Security Initiative
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