Some lessons of the transboundary assessment of
river basins climate change vulnerability and the
development of a joint adaptation strategy: the
Dniester River case study

Hexomopbie ypoKku mpaHcepaHuU4Hol OYeHKU ya38umMocmu
K U3MEHeHUIo KJluMama pe4yHo20 6acceliHa u sbipabomka
eduHolU cmpameauu adanmayuu Ha npumepe JHecmpa

Roman Corobov

Moldova

Moscow, 18-19 May, 2017




The Dniester River: Geographical location
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The river length — about 1350 km, transboundary
part — 200 km; basin area — 72,100 km?2



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).



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

GCM Emissions GCM Emissions
BCCR-BCM2.0 CGCM2
NCAR-CCSM3 CSIRO Mk2
CGCM3.1 (T47) HadCM3
CGCM3.1 (T63) SRES ECHAMA4 SRES
ECHAMS5/MPI-OM S GFDL R-30
GFDL-CM2.1 CCSR-NIES A2
MIROC3.2 (hires) A2 CGCM2
MIROC3.2 (medres) B2
MRI-CGCM2.3.2 B1

UKMO-HadGEM1

BCCR-BCM2.0



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

Temperature,  Precipitation, Temperature,  Precipitation,
o Years o o
Years C mim C %

A2 B2 A2 B2 A2 Bi1 A2 B1
Baseline period : 1961-1990 Baseline period: 1961-1990

2010 0.2 0.3 3.7 2.0

2020 1.7 2.0 -9 -17 2020 0.4 0.7 1.2 0.8
2030 0.7 0.9 0.5 0.0

2040 1.2 1.1 1.6 -0.3

2050 3.4 3.2 -38 -11 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

Scenarios . . General
Time horizon Change, %

of emission streamflow
will change:
20208 -10 by 5-7% in the
SRES A2 20505 -22.8 North; by 15-
30% in the
2080s -36.5 South of the
basin
20208 -12.9
SRES B2 20508 -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
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Projections of air temperature (above) 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

Expected climate trends in the Dniester basin
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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)

5o .;\-’,;.“ﬁ}g'illl'ﬁ“'b ()

GIS-based cross-sections of the river
channel

Senzitvly ColorLine

Hydro acoustics of the
river channel
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Results of modeling

LWnpuHa 30HEI 1 M 3aTONNeHnA no3aan Aambbl 3a

Ynanetine Bech Nepuoj HaBOAHEHWUA, KM
ot fly6oc- Beper .
capcKon AHectpa CyeHapuli Ha8oOHeHUs 1 D m d | f
r3¢, km 1%-e McTOpHYE- 1%-e oxupae- O e I n g O
CKOro Knumarta MOro Knumara
128 7.14 15.59 19.89 t fI d
o — 120 1139 i I exireme 11004as on
130 Teewiii 6.55 14.54 18.63 .
131 Gepez 1.19 4.63 6.83 t h L D t
st s o= e Lower vniester
Bapuuua-nopm 133 0.00 0.00
134 0.00 0.02
135 0.05 1.22 2.35
136 Ipaswiit 1.71 5.76 8.19
Eendepuv 1 137 bepez 6.08 13.68 17.59
138 3.52 9.29 12.45
139 0.62 3.14 491

Areas of the maximum risk of flooding
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- YBenuueHue 30HbI 3aTONIEHUA B OXngaemMmom Kanmmarte




Examples

of flood areas description

Yuactok 5 Badyn-nyii-Bods

Y4acTok pacnonoxeH B 23 KM Huxe [lyboccapckoro BogoxpaHuauuia.
OXupaemas 30Ha 3aTOM/IEHMA Pacno/ioXKeHa Ha npasom Gepery [JHecT-
pa, oxBaTbiBag 5 HaceneHHbIX NyHKTOB — KowepHuya, Badyn-nyi Bods,
b251363Hewme, M: , Kopsosa. Obuwias gnavHa satonnsemoit 3o-
Hbl npy Cuenapun 1 coctasnset 18 KM, MakcMManbHas WMPUHA — 3 KM.
Mo CueHapuio 2 pasmepbl ysenn4imeatotcs Ha 20%.

3oHa omabixa Bady-nayii-
Bods, uckniovaowas
3aqwumy e eude 3azpa-
dumensHsix damb. 3a-
wuma om HasodHeHul u
nasodkos obecne4yusa-
emcs adanmayuoHHeIMU
Meponpusmuamu.

Beicoma nodvema eodei
(ceemnas nonoca) npu
HaeodHeHuu 2008 2 Ha
ydaneHuu 200 m om me-
JHeHHO20 ypesa 80061

Hoeble kommedscu 6 30-
He omdsixa, nocmpoeH-
Hble Ha ceaax ¢ yvemom
B03MOMHCHO20 HABOOHE-
Hus (ebicoma Haod ypos-
Hem 3emnu 1,5-2,m)

P
T

onorpadHIeckas KapTa Mac-

mrada 1:50 000

30Ha 1%-ro HaBOJHEHHA
TEKYIIero KIHMaTa

30Ha 1%-ro HaBOJHEHHA

0KHIAEMOTO KJIHMaTa

Yyacrok 11 Packseye — Tydopa

Yuactok pacnonoxen B 210 km Huxe [lyboccapckoro BogoxpaHunuiya. Oxu-
Aaeman 30Ha 3aTONNEHWA pacnonoskeHa Ha npasom 6epery [lHecTpa, oxBaTbl-
BaA 6 HaceneHHbIX NYHKTOB — Packaeuys, [Typkaps, O; Kp Tydo-
pa, Mananka. O6wan anvHa 3aTanameaemoit 3oHbl npu CueHapuu 1 coctasnser
87 KM, MakcumanbHas wupuHa — 4 km. Mpopeis nesobepeskHoit fambbl B 2008
npusen K 3atonnexuto 15 Toic. ra c.-x. yroguit Ykpautbl. o CueHapuio 2 pas-
mepbl yBenuumsatotca Ha 10 % v 30Ha 3aTonneHna coeauHuTcea ¢ KuuKaHcKom.

Hapawusa+ue damber
mewkamu ¢ neckom 6 2008
2., M.K. OHA «PACnAbIAACL»
( He nokpbimMa ynaomHsaio-
wum mamepuanom). Heob-
X00UM KanumaneHbiii pe-
MOHM U HapawusaHue 0o
OnoHewmoel.

Mpumep «uHOusUdyans-
Holi» 3awumel om Ha-
800HeHuUs YacmHozo do-
ma 8 2008 a.

MpuycadebHeili y4acmok
6 nasodkoonacHol 30He.
SKOHOMUYECKU yeneco-
obpaseH ebIHOC cmpoe-
Hull us 30Hbl 3amornne-
Hus u oceoboxdeHue
3emerb 04 3a/1UBHbIX
nyzo08 u nacméuwy

3oHa 1%-ro HaBoAHeHUS
TeKylero kaumara

3oHa 1%-ro HaBoAgHeHUs
OoXugaemoro Kammarta




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

|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



P. Kopob6og, 1. Tpom6Guxmii,
I. Coipopioes, A. Aupipees

Va3BuMOCTH
K I3MEeHEeHIIO
KJIIMaTa

Mongasckas 4acThb
bacceiina [lnectpa

Realization of the new
approach for the Moldavian
part of the Dniester Basin
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i ivi AVErag
Sector Indicator Fu.ulc rmn?.l Im:hudual_und AVErage
relationships weights
L]
T Evaluation scheme
Climat [Temperature changs in @ wamm season  [Temperature] exposura] 0.25 05 u
e umidity index in 8 wanm season Hurnidity index) exposure] | 0.25 =
[Temperamure changs in 2 cold season [Temperature] exposura] 0.5
Seasidvity of the assessment of
FPhysiographical semsifivity
[Arable land ATea] sensitvity] 2.0 -1
—— vuineraniiity to
B
Land wse (%) |Grasslands Areal sensitivity] 1., 025 | o332
[Farests 20
Surface water 2.0 Y =
S— e climate change
Sails |Geomorphologic a‘::_.’;;mm 5 025 | 4533
|pcmcesse5 ™ Areal sensitivityT 20 0.15
Construction  [Buils-up sreas §.33
Social-econemic sensimary
ffqu.p;l::]um density (no. of inhabitants per Density? sensitiviry] 020
. [Urban population (%) S 020 -
Fopulation Women (%) Share] sensitivityT 030 015
Mataral srowth Growth] sensitivityT 020
[Demographic load Load] sensitivity] 0.0
[FLatio u_funpcmﬁmbl.e vs, profitable Ratiof sensitivityT 017
|pnterprises 0.5
|Annual average yield of milk 017 -
Asriculture otatoes 017 | 025
- [vegatables Yield)] sensitivityT 0.17
[Fields lFruits 017
jcereals 017
Labor force  [Unemploymsnt rate 015
- [Total crime rate Euate] sensitivity T 0.5 -
Crime rate —— s 015
Adaptive capacity
[Fioad densiny Density | capacity] 020
Share of industrial workers Share] capacity] 020
Economics  [Mobility of employees Mobility T capacity] 020 | 025
[ovesments in capital asset Investments| capacity] 0.0
|Average monthly wage Wagel capacity] 0.0
MIilk production . . 033
Aggiculiure  [Slaughter of canle and pouliny Production] capacity 033 | 015
[Use of mineral fertilizers (per 1 ha) Orptimal nse] capaciny] 033 0s
o, of physicians per 10 thon inhsbitants 033
Mo of middle medical staff per. 10 thoun. 033
Medical provisionfinhabitants Humber| capacityT ) 015
Mo of beds in bospitals per 10 thou 033
inhabitants ”
N [Building of new housas . . 0E -
Housing Fousing provision rate Honsing T capacity] 05 015




Ranks of Moldova’s administrative-territorial units in the decreasing
order of their sensitivity to climate change

Sensitivity
o, AT ‘ Physiographical | Social-economic Total rank
ndicators rank” Intermediate rank Indicator’s rank” Intermediate rank
al al al bt h2 b3 b

(1) Anenii Noi 15 i) 1 i) 3 1 22 9 I i
(2} Balfi 14 ¥ | l 12 2 5 19 1 2 1
i3] Céldrasi | i 13 L. 6 i5 4 | I8 la
(4] Cluseni 8 12 2 I& 22 i ) 3 L 18
(5} Chisimiu 18 13 s 15 4 4 18 2 3 5
(5] Crindeni 4 17 b & i 3 15 12 & i
7} Donduseni 3 19 19 7 14 i | 17 17 15
(&) Drrochia 1 14 10 4 9 13 12 13 i 3
(9) Dubiasari 9 20 o I4 | & l 15 i 20
(o) Filesti 2 1 1 i 6 14 L 20 I6 2
(11} Floresti 17 ] 18 20 2 18 10 20 LY 17
12} Taloveni 23 2 Fi & io 7 13 i & 9
i13) Ocnifa 11 22 17 22 7 22 i i0 i3 11
(14) Oirhei 2l 6 [ I8 5 17 21 19 20 14
(15) Rezir 12 4 B 19 10 O I4 i5 8
i16) Rizcani L 10 1z 7 13 ia b i i4 4
(17) Singerei 19 3 14 13 20 19 & 11 22 19
(18] Soraca ) i3 4 3 11 i2 1 Fi 4 1
i19) Sirdseni 13 7 15 i) 15 b 20 4 i2 12
(200  Soldinesti 5 [ L 5 17 1 2 18 7 13
(21 SfefanVods ] 15 2 | 2 20 17 5 2 21
(22) Telenesti i 5 22 s 18 2 & & 5 12

al: land wse; a2- sodl qualsty; a3: bulli-up area; bl: population; b2: agricultune; 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 Rank ATU 5 AC E Rank
| 2 3 4 Anenii Noi 7 13 20 7

Anemii Noi B B 17 7 9 Bl 10 12 22 10
Bilgi 3 22 | 14 i Cildrasi 16 L 21 9
Caldrasi B 18 21 & I8 Ciuseni 3 B 16 Ia
Cawseni 18 20 10 9 i5 Chizinau 22 7 i7
Chizindu | 9 9 1 1 Crinleni 11 17 2
Criuleni 17 3 13 10 12 Donduseni 15 14 29 19
Donduseni 11 & & 13 I Drochia 3 16 19 5
Drochia 1& 10 ) 3 5 Dubdsari 20 1 1 E
Dabdsari 14 1% 22 20 22 Fiilesti 2 17 19 &
Félesti 15 2 4 15 .1 Floresti 17 18 15 22
Floresti 7 4 14 1 7 Ialoveni 49 O 18 4
Ialoveni 4 15 20 B I4 Ciemifa 1 2 3l 21
Ocmifa 12 & 2 4 2 Orhei 14 15 40 20
Orhei 9 2 B 18 & Rezing 8 b 14 i
Rezima R 17 1& 22 7 Riscani 4 19 13 14
Riscami 13 7 5 2 4 Singerer 19 i 12 13
Singerei 0 2 1% 12 20 Soroca 1 21 22 I
Soroca . 13 3 5 3 Shrizeni 12 10 12 12
Strdsemi 10 i 18 6 i3 Solddnesti 13 4 17 3
Solddnesti 17 14 12 19 19 StefanVodd 7 7 28 18
StefanVodi 149 12 i 17 Ia Telenesti 12 2 14 5
Telenesti i | 16 15 21 21 % rank of decreasing sensitivity; AC: rank of Increasing adaptive capacity.

I economlcs; 2- agricaliure; 3- medical provision; 4: housing.



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

Adaptation capacity Vulnerability
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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’. 1t 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).
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The goal of developing the Strategic Framework

To propose adaptation actions targeted at:

o 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
mechanismes.



Contents of “Strategic framework for adaptation
to climate change in the Dniester River Basin”

10—  EXECUTIVE SUMMARY

12+ 01.INTRODUCTION 28 .IMPACT OF CLIMATE CHANGE 52 mPHIﬂHITIES AND ACTIONS
ON THE WATER FLOW, NATURAL FOR CLIMATE CHANGE
14 . ENVIRONMENT ENVIRONMENT, ECONOMY AND ADAPTATION IN THE DNIESTER
OF THE DNIESTER BASIN: POPULATION IN THE DNIESTER BASIN
STATUS, PROBLEMS, BASIN 523 _Prin-n:iples_ of climatg change adaptation
OUTLOOK 28+ Vulnerable resources and sectors of the economy in the Dniester basin
15+ Geography and natural environment 31+ Problems related to the aquatic environment 533 Strate_gic Framework for Adaptation:
) - overview of proposed measures
17+ Population, economy and politics 40+ Climate change “hotspots”
18> Ecological status and problems in the Dniester basin 58+ Economic aspects of adaptation
in the basin
20 CLIMATE CHANGE 42 05, POTENTIAL FOR ADAPTATION
60
IN THE REGION AND BASIN: TO CLIMATE CHANGE > [Zl WHERE TO BEGIN
TRENDS AND INTHE DNIESTER BASIN 0= Institutional mechanisms
UNCERTAINTY 42+ Socipeconomic and institutional 63> Concrete steps
20+ Global and regional context e ndmcl- ns .
23—+ Future climate in the Dniester basin 47> Effhuelabt:;?nrr::el] anisms 65 SOURCES USED
27+ (Causes and consequences &7+ MNOTES

48+ International and basin-wide cooperation

of uncertainty institutions
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Integrated assesement of (melative) adaptation capacity on the subnational level
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Risk forecasting

Risk prevention
and reduction measures

Remadiation
measures

and analysis measures

Reduction in losses from extreme flooding

@ improved monitoring
and foracasting of flow
and information sharing
inventory of flood protection
infrastructure

analysis and mapping of flood risk

@@ ypdating and observance of rulas

for the operation of the Dniestar's systam
of reservoirs

@ wpdating of flood protection

plans

@ restoration and optimization of the

of flood protection strectures and uﬂsjgmm

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

3 updating and implementation of
emergency response plans

) insurance of risks (incduding insurance
provided with govermment support)

Reduction in losses from water scarcity

analysis of the water balance in the
basin
@ improved monitoring
and forecasting of flow and information
sharing

2@ assassment and monitoring of the
condition of forasts

@@updating and observance of rules for
the operation of the Dniaster’s system of
Tesarvoirs

@ protection and restoration of forests
and shoreline wagetation

O optimization of the regulation of flow
at the local level

O reduction in watar consumption and losses

2 modemnization of irigation systams
diversification and modernization of
water supply systems for population centres

) insurance of risks (incduding insurance
provided with govemment support)

@ improved monitoring
and forecasting of flow and information
sharing

|» improved monitoring of water quality

Eeduction in losses from a deterioration in water quality

@ improvement of wastewater treatment
Systems

@ protection and regulation of the usa
of catchment basins and water protection
Zones

Ej_ improvement of water treatment and
istribution systems

2 diversification and modernization

of water supply systems for population
canfres

Support for and restoration of aqua
analysis of ecosystam services at the
basin level
@ improved monitoring of ecosystems
and biological resources and
transhoundary information sharing

tic and wetland ecosystems and spec

&% updating and observance of rules fior
the operation of the Dniester’s system of
TEs2rvoirs

@ regulation of activitios within
floodplains and wetlands

@ expansion and strengthening of the
network of protected areas and ecological
corridors

®C combating poaching and invasive
species

ies
@ restoration of shoreline forests,
meadows and wetlands

@ restoration of habitats, spawning
grounds and fish stocks

|® systematic analysis and forecasting
of dimiate chamige and its impacts in the
Dniester basin

Managemeant (WRM) plans

termitories

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

@ providing information about dimate change problems in the basin
inclusion of adaptation needs in socioeconomic development plans for sectors and

Proposed adaptation measures

Mechanisms for
iImplementation
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Classification of adaptation measures by target area, category
and approximate cost
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Plan of the Strategic Framework
Implementation
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From climate adaptation to climate security

Priority adaptation measures for the Dniester basin
under the Environment and Security Initiative
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Dniester basin topography
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