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Adaptation to Climate Change in Eastern Europe, Caucasus and Central Asia and South-Eastern Europe
This report is based on the outcome of a survey carried out among the countries of South East Europe (SEE) and Eastern Europe, Caucasian and Central Asian (EECCA) through a questionnaire prepared by the Task Force on Water and Climate under the UNECE Convention on the Protection and Use of Transboundary Watercourses and International Lakes (Water Convention). A similar survey has been carried out in EEA-countries in an EEA-report under the German EU presidency.
The survey intended to collect information on impacts of climate change on water resources and on adaptation measures in non-EEA countries of the UNECE region. The survey is an important step in the preparation of the Guidance on water and climate adaptation elaborated under the Water Convention and its Protocol on Water and Health. Its results will be combined with the results collected from EEA-countries and used to finalize the Guidance. The results will enrich the Guidance with country-specific information and ensure that the document is relevant for the entire UNECE-region; they will also be presented at an international workshop on water and adaptation to climate change to be held on 1-2 July 2008 in Amsterdam.

UNECE distributed the questionnaire to 23 non-EEA countries
, but only ten countries sent back their responses in time to be considered for this survey.
 These countries are Croatia and The former Yugoslav Republic of Macedonia in SEE, and Armenia, Azerbaijan, Belarus, Georgia, Kyrgyzstan, Moldova, Ukraine and Uzbekistan in EECCA. Governments were responsible for identifying the appropriate authority(ies) to fill in the questionnaire. This report is based only on the answers from the countries that responded to the questionnaire and therefore, it is difficult to consider it being representative of the entire region of SEE and EECCA. 

This report is based on a study
 by a group of students from Wageningen University who have analysed the responses to the survey. 
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Introduction

1. The world’s climate is changing. The United Nations Framework Convention on Climate Change (UNFCCC)
 defines climate change as “a change of climate which is attributed directly or indirectly to human activity that alters the composition of the global atmosphere and which is in addition to natural climate variability observed over comparable time periods”. Changes are already recognized and there is extensive scientific consensus proving that further changes will occur
. 
2. The vulnerability of the water sector to climate change is determined by the magnitude and nature of changes that are expected, the natural ability of the hydrological system to adapt to these changes, and the capacity of the relevant institutions and infrastructure to respond to the anticipated changes. The ability of a nation to adapt its water sector depends on the institutional set-up, the regulations, the water management practices and the state of the water system at present in terms of infrastructure age and its ability to cope with present climatic conditions.
3. At the fourth Meeting of the Parties to the Convention on the Protection and Use of Transboundary Watercourses and International Lakes (Water Convention) it was agreed that the Task Force on Water and Climate (TFWC) would prepare a Guidance on Water and Adaptation to Climate Change to be presented at the fifth Meeting of the Parties in 2009. The Guidance is elaborated in collaboration with the Task Force on Extreme Weather Events under the Convention’s Protocol on Water and Health which contributes to the health-related aspects. This Guidance will be targeted to support cooperation and decision-making in transboundary basins on a range of issues related to climate change and its impacts on water resources. The Guidance will address adaptation policy, strategy development and adaptation measures in transboundary water management and water services vis-à-vis changes in water availability and water quality, and resulting health-related issues. The work of the Task Force will be based on the progress already achieved in EEA (European Environment Agency) countries, in particular the survey on impacts of climate change and adaptation strategies in European Environment Agency (EEA) countries carried out by the German Environment Ministry, the European Commission and the EEA
 in 2007
4. In support of the development of this Guidance, the TFWC developed a Questionnaire, which was used by the United Nations Economic Commissions for Europe (UNECE) for a survey among non-EEA member states of the UNECE region. The survey aimed to gain knowledge about the current situation of adapting to climate change.
5. The present report contains the information provided through the questionnaire from ten countries from both EECCA (8) and SEE (2) sub-regions: Armenia, Azerbaijan, Belarus, Croatia, Georgia, Kyrgyzstan, The former Yugoslav Republic of Macedonia, Moldova, Ukraine, and Uzbekistan. The report reviews the existing legal frameworks, institutional arrangements, key players and technical measures to identify elements that are important for facilitating adaptation to climate change impacts in the water sector. Central points are water resources (surface water and groundwater), their use (irrigation, public water supply, and environmental needs), and governance and management (legal and institutional issues, abstraction permitting, and water infrastructure and water policies). 

6. The following questions were used to structure the present analysis: a) Which EECCA and SEE countries have developed strategies to adapt to climate change? b) What are the main challenges for these countries to implement strategies to adapt to climate change? c) What are the requirements for these countries for adapting to climate change?

7. This report contains 3 sections based on the aspects analyzed in the questionnaire. Chapter 1 illustrates the impacts of climate change on water systems in EECCA and SEE countries and their vulnerability to these effects. Chapter 2 focuses on the adaptation measures to climate change in these countries, based on the national policy frameworks, institutions and the technical measures on water sectors, as well as the evaluation of these adaptation measures based on concepts like stakeholders, administrative issues, funding and other water-related sectors. Chapter 3 discusses about the information and monitoring needs of these countries to develop and implement adaptation measures to climate change in the future. Chapter 4 concludes with the main findings. Annex I summarizes the replies received from each country. Annex II provides the full text of the questionnaire.
CHAPTER 1 Impacts of climate change on water resources 
8. The following sections present an assessment of the future impacts and vulnerability of the water resources in the EECCA and SEE countries surveyed. The sections look into the expected changes in water resources as a consequence of climate change, and the anticipated effects of the possible impacts of climate change on different components of water resources. In addition, they also reflect on how the changes in climate and water will affect different sectors, such as water supply, agriculture, energy, industry, etc. The vulnerability assessment looks into the sensitivity of water resources to climate change, the impact that changes in water resources might have on environmental sectors, and the potential impacts of climate change-driven changes in water resources on the society and public health systems.
1.1. Future impacts assessment
9. Eight out of ten countries assert having based their answers to the questionnaire on expert knowledge. At least four out of the ten countries have based their answers in the questionnaire on research studies. In addition, some others probably based their answers on existing studies, without mentioning them. Other mentioned sources for the answers are a set of scenarios and analyses of trends on temperature and impacts on water resources. 
10. There is great variation in expected climate change impacts on water resources, both between the countries and within the countries (regional differences), which can be seen in Table 1. Roughly, the response can be differentiated into countries that expect an increase in precipitation (e.g. Azerbaijan, Kyrgyzstan and Uzbekistan), countries expecting a decrease in precipitation (e.g. Croatia, The former Yugoslav Republic of Macedonia and Moldova) and countries that expect a variation in precipitation depending on the season (Belarus, Ukraine and Georgia). Additionally, an increase in the frequency of floods and droughts is expected by most of the countries, except by Azerbaijan and Kyrgyzstan.
11. Georgia expects a sea level rise of 20 to 30 cm in the Black Sea. This contrasts with Ukraine that estimates a sea level decline of 4 cm in the Black Sea. But both countries are concerned about the (strong) negative effect this will have on the Delta of the Rioni River (Georgia) and the coastal areas of southern Ukraine steppe because of flooding. 

12. Azerbaijan estimates that there will be a sea level rise of 60 cm in the Caspian Sea. Uzbekistan states that the Aral Sea level will continue to decline, but no estimation is given of how much of that decline can be attributed to climate change. 
13. As indicated in Table 2, the effects that possible impacts of climate changes could have on different components of water resource are mainly assessed as negative or very negative. Positive effects that are mentioned are the increase in groundwater recharge in Azerbaijan, Belarus and Ukraine, and, in some countries, improvement of surface (Azerbaijan and Ukraine) and groundwater water quality (Azerbaijan). 
14. Concerning the estimation of the impact on different sectors, in Table 3, it seems like most countries have provided general answers, while others only filled in an estimation of the impacts that were relevant for their own country. For instance, Moldova and Croatia do not expect any increase in precipitation and they did not provide estimates of the impacts of increased precipitation. 

15. In general, decreased precipitation is considered (very) negative for water supply, agriculture and forestry. Increase in precipitation is considered positive for example for energy production (hydropower potential). The impact on constructions and spatial planning (damage to real estate and infrastructure) are assessed as (very) negative. Also because of the large variety in geographic and climatological circumstances in the area studied, it is possible that for instance the impact of a decrease in precipitation on tourism is assessed both negative (Croatia, The former Yugoslav Republic of Macedonia) and positive (Belarus).

16. The increased variability in precipitation is regarded as negative, mainly for flood management and navigation. An impaired surface and groundwater quality is regarded as (very) negative for water supply, agriculture, fishery, tourism and bathing water quality.
 

Table 1 Changes in water resources because of climate change within the next 50 years
	
	change within the next 50 years
	
	Armenia
	Azerbaijan
	Belarus
	Croatia
	FYR Macedonia
	Georgia
	Kyrgyz Republic
	Moldova
	Ukraine
	Uzbekistan

	 
	 
	 
	 
	 
	M.E.
	M.H.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	answers based on
	 
	EK
	RS/EK
	EK
	EK
	RS
	RS/EK
	
	
	EK
	RS/EK
	EK

	 
	Reference
	 
	 
	 
	 
	 
	 
	no clear prognoses; only a set of scenario's and observations
	 
	Preparation second national. Communication.
	preparation second national communication
	some data taken from First Nat. Communication
	 
	 
	Ukraine First National communication, 1998
	information provided by Uzhydromet

	1
	increase in precipitation (rain and snow)
	%
	depends on the region,
	+5
	Kura and Araks river
	Sheki-Zaqatala zone; spring-autumn
	+50
	spring summer autumn 1
	 
	 
	+14
	west winter
	+37*
'+18
	*
Accor-ding to HadCM-2 with medium emissions
	 
	 
	+10
	[W] [N] warm time
	+10 to +20
	winter

	2
	decrease in precipitation (rain and snow)
	%
	-3
	average for all Armenia and all season
	 
	 
	Apsheron Peninsula
	-50
	Dnieper basin winter
	-5
	-2 to -6
	-5
	-4 [W] -7 [E]
-30 [E, sum-mer]
	 
	 
	-2 to -5
	Dniester Prut
	-20
	[N]
	 
	 

	3
	change in rain/snow contribution to river recharge (increase in rain/decrease in snow)
	%
	snow 17

snow 70
	Ararat valley (900 m) Aragatsotn 
(3000 m)
	 
	 
	share of rain increases
	50
	spring summer autumn 1
	 
	 
	 
	 
	 
	 
	 
	 
	60/40
	Dnieper river basin
	 
	Increase on rain consti-tuent

	4
	increase in river run-off
	%
	+ 5
	2 river basins
	 
	 
	regularly by the season???
	+50
	Zapadnaya Dvina [N] Pripyat [S]
spring summer
	 
	 
	+5 to 10
	[W], spring
	+10
2020
	 
	 
	 
	+ 20
	flat part of Ukraine, spring
	 
	 

	5
	decrease in river run-off
	%
	- 10 to
-15
	5 river basins
	-15
	tempe-rature increa-se of 2-3 °C
	regularly by the season???
	-20
	Dnieper [C] summer
	-2
	-13 to -16
	-5
	Iori [E]
	 
	 
	-7 to -18
	Dniester Prut
	-15
	Dnieper 
	 -2 to -6      -8 to -12
	Syr Darya Amu Darya

	6
	increase in groundwater recharge 
	%
	+ 8
	 
	 
	 
	Overall, slightly (for the season)
	+20
	Zapadnaya Dvina [N] Pripyat [S] spring summer
	 
	 
	 
	 
	 
	 
	 
	 
	+10
	Dnieper
	 
	 

	7
	decrease in groundwater recharge
	%
	 
	 
	-15
	temperature increase and surface water inflow decrease
	?
	-20
	Zapadnaya Dvina [N] summer
	-2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	8
	increase in flood frequency
	%
	+ 5
	 
	 
	 
	Sheki-Zaqatala zone (sat)
	+50
	Zapadnaya Dvina [N] Pripyat [S] spring summer autumn
	+5
	*
	*
	[W]
	 
	 
	 
	 
	+ 10
	Carpathians
	*
	 

	9
	decrease in flood frequency
	%
	 
	 
	 
	 
	Not expected
	 
	 
	 
	 
	 
	 
	 
	 
	-5 to -10
	 
	-10
	flat part of Ukraine
	 
	 

	10
	increase in drought frequency
	%
	+ 15
	 
	 
	 
	?
	+50
	Berezina, Nemunas, Svislosh (Sozh ?) [C,S] summer
	 
	*
	*
	[E]
	 
	 
	+30 to 40
	 
	+20
	[S] [E] centre summer
	*
	 

	11
	decrease in drought frequency
	%
	 
	 
	 
	 
	Not expected
	 
	 
	-2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	12
	sea level rise 
	cm
	 
	 
	+60
	Caspian Sea
	to be continued
	 
	 
	 
	 
	+ 20 to 30
	Delta Rioni river (Black sea)
	irrelevant
	 
	 
	 
	 
	 
	 
	 

	13
	sea level decline
	cm
	 
	 
	 
	 
	perhaps, given the cyclical decline and recovery of the Caspian sea
	 
	 
	 
	 
	 
	 
	irrelevant
	 
	 
	 
	- 4
	 
	not unlikely
	Aral sea

	14
	Storms
	%
	 
	 
	 
	 
	 
	 
	 
	 
	 
	+ 60
	Delta Rioni river
	 
	 
	 
	 
	 
	 
	 
	 

	
	* no data available, but increase expected
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	1May-September; observed levels of precipitation may reach 400 % in 1-3 days
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	EK= expert knowledge
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	RS= Research Study
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	M.E= ministry of ecology and nature reservation 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	M.H= ministry of health
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2 Assessment of the effects that possible impacts of climate changes could have on different components of water resources
	 
	AM
	AZ
	BY
	HR
	MK
	GE
	KG
	MD
	UA
	UZ

	 
	 
	M.E.
	M.H.
	
	 
	
	
	 
	 
	 
	 

	answers based on
	EK
	RS/EK
	RS/EK
	EK
	EK
	RS
	RS/EK
	 
	EK
	RS/EK
	EK

	increased precipitation
	-1(F) Shirak, Geghark'unik'
	*
	-1(F) Sheki-Zaqatala zone
	-2(F)
Pripyat river basin
	 
	
	-2(F)
Western Georgia 
(River Rioni, Tskhenistskali)
	no answers
	 
	-2(F) River basins Tisza, Prut (on the Danube basin), Dniester, mountain rivers Crimea
	-1(F), 1(D)
Piedmont zones

	decreased precipitation 
	-2(D) Ararat valley
	*
	-2 (D) Nakhichevan AR, Jayranchelskom area, Kura-Araks 
Lowland, Apsheron peninsula.
	-2 (D) 
Central and South part of Belarus
	-1(D)
	-1(D)
	-2(D) 
Eastern Georgia (Dedoplistskaro Region)
	
	-1
	-2 (D) 
Rivers Black Sea, Sea of Azov, the Crimea, Siversky Donets, the Lower Dnieper
	-1(D)
Aral Sea basin

	increased variability in precipitation
	 
	
	1(D)
	-2 
(whole territory)
	 
	-1(F)
	-2(F,D) 
Western Georgia (Rivers Rioni, Tskhenistskali)
Eastern Georgia (Dedoplistskaro region)
	
	-1
	-1(F) Across the territory of Ukraine
	-1(F,D) irrigated agriculture zone, Aral sea side

	decreased run-off
	-1(D)
	-2 
(Kura-Araks)
	-1(D)
	-1 (D) 
Central part of Belarus
	-1(F)
	-1(D)
	-1(D) 
Eastern Georgia (River Iori)
	
	0
	-2 (D)
Rivers Black Sea, Sea of Azov, the Crimea, Siversky Donets, the Lower Dnieper
	-1(D)
 irrigated agriculture zone, Aral sea side

	increased run-off
	1 (D)
	2
	-2(F)
	-2 (F) 
Central part of Belarus
	 
	
	'-2(F) 
Western Georgia (Rivers Rioni, Tskhenistskali)
	
	 
	-2(F) River basins Tisa, Prut (on the Danube basin), Dniester, mountain rivers Crimea
	

	decreased groundwater recharge
	-1(D)
	-2 [W]
	-2(D)
	-1 (D) especially in the South
	-1(D)
	no data
	
	
	0
	-1(D)
	-2(D) for all flat plains

	increased groundwater recharge
	-1(F)
	1 (In all river basins)
	2(D)
	1 (F)
	 
	no data
	
	
	 
	1(+)
	0(D) for all flat plains

	decreased surface water quality
	 
	-2
(Kura-Araks)
	-2(F) In flood-zone Salyan-Neftechala, Sheki-Zagatala zone
	-1 (D1) (F2 )
	-1(D)
	-1(D)
	
	
	-1
	-2(D,F) 
Throughout the Ukraine
	-1(D)
whole country

	increased surface water quality
	 
	
	2(F)
	
	 
	
	
	
	 
	1(D,F)
	0(D) Piedmont zones

	decreased groundwater quality
	 
	-2
(Kura-Araks)
	-2(F) In flood-zone Salyan-Neftechala
	-1 (D1) (F2 )
	-1(D)
	no data
	
	
	-1
	-1(D)
	-1(D) whole country

	increased groundwater quality
	 
	
	2(F)
	
	 
	no data
	
	
	 
	-1(F)
	0(D) whole country

	decreased risk of floods
	1(F) Shirak, Geghark'unik', Syunik'
	
	1(F)
	
	 
	
	
	
	0
	1(D,F)
	 

	increased risk of floods
	-1 (F)
	-2
	-2(F) Salyan-Neftechala
	-2(F)
Pripyat river basin
	-1(F)
	-1(F)
	-2(F) 
Western Georgia (Rivers - Rioni, Tskhenistskali)
	
	 
	-2(F) River basins Tisza, Prut (on the Danube basin), Dniester, mountain rivers Crimea
	-1(F) mudflow hazard and landslides zones

	decreased risk of droughts
	 
	
	2(D)
	
	 
	
	
	
	 
	-1(F)
	0(D) whole country

	increased risk of droughts
	 
	-2
	-2(D) Especially in Nakhichevan AR, Jayranchelskom area, Kura-Araks 
Lowland, Apsheron peninsula
	-1(D) 
Central & south part of Belarus
	-1(D)
	-1(D)
	-2(D) 
Eastern Georgia (Dedoplistskaro Region)
	
	-1
	-2 (D) Rivers Black, Azov, the Crimea, Siversky Donets, the Lower Dnieper
	-1(D)
whole country

	sea level rise 
	 
	-1 (F)
(In Delta Hens and Astarachay)
	-1(F) 
coastal areas of the Caspian Sea
	 
	 
	
	-2(F) 
Coastal zone
	
	 
	Underflooding coastal areas of southern Ukraine steppe
	 

	decrease in glacier run-off
	 
	0 (In the area of the North-East slope of the Greater Caucasus)
	-1(D)
	 
	 
	
	2(F) 
Western Georgia rivers
	-1
	 
	 
	-1(D)

	Storms
	 
	 
	 
	 
	 
	
	-2(F)
Coastal zone rivers
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	

	* no data available, but increase expected
	
	M.E= ministry of ecology and nature reservation 
	

	D1 by increase of the concentration of the pollution in the water 
	
	EK= expert knowledge
	
	
	
	

	F2 by involving additional sources of pollution to the river run-off , e.g. discharge of the toilet water in agricultural areas, siloing storages etc.
	
	RS= Research Study
	
	

	M.H= ministry of health
	
	
	
	


Table 3 Estimate of the impact on different sectors 
[image: image3.emf]KG

1 2 3 4 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 1 2 3 4 1 2 3 4 5 1 2 3 4 1 2 3 4 5 1 1* 2 3 4

Water Supply 0 -2 -1 -2 +1 -2 -1 -2 -1 -1 -1 -2 -2 +2 -2 ? -2 -2 -2 -2 -2 0 -2 -1

-1

d -1 -1 -1 -1 -2 -2 -1 -2 -1 +1 -2 -1 -1 -2

Waste Water 

Management

+1 -1 0 -2 -1 +1 0 -1 -1 0 -1 -1 -1 +1 -1 -1 -2 -1 -2 -2 -2 -2 -1 -1 0 -1 -1 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1

Flood 

Management

-1 0 -2 0 -2 +2 -1 0 -1 0 -1 0 -1 -2 +2 -1 ? ? -1 -1 -1 -2 0 -2 0 -2 -2 -1 -2 +2 -2 0 -1 -1 -2 0 -2 0

Agriculture -1 -1 +1 -2 +1 -2 -1 -1 -1 +2 -2 -1 -1 -1 ? -2 -1 -2 ? -1 -1 -1 0 -1 -1 -1 -2 -2 -2 -1 -1 -2 -1 -2 -1 +1 -2 -2 -2 -1

Energy 0 -1 +1 0 +1 -1 0 0 -1 -1 -1 -1 -1 +2 (

energy 

generation)

'-2 (

under 

severe flood)

-2 -1 0 ? -1 -1 -1 +1 -1 0 0 -1 -2 -1 -2 -1 0 0 +1 -1 -1 -1 0

Industry +1 -1 +1 0 0 -1 0 0 -1 -1 -1 0 -1 0 0 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 +1 -1 -1 -1 -1

Tourism +1 0 -1 -1 0 0 0 -1 -1 -2 -2 0 -1 -1 -1

+2

a ? -2 -2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -1 -2 0 0 -1

Navigation 0 - - - 0 -1 0 0 +1 0 0 0 0 0 +1 -1 -1 0 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 0 0 0 0 0

Other transport  0 +1 -1 0 0 0 0 0 -1 0 0 0 -1 -2 0 ? 0

-2

b -2 0 -1 0 -2 0 -1 0 0 -1 -2 0 -1 0

Construction/ 

Spatial planning

-1 0 0 0 0 0 0 0 -2 -1 0 -1 0 -2 -2 0 0 0

-2

b -1 -1 -1 -1 -1 -1 0 -2 -1 0 -1 0 -1 -1 -1 0 -1 -1

Fishery -1 - - - 0 -1 0 -1 +1 0 -1 -1 -1 -1 ? -1 ? -2

-1

c -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -1 -2 -2 -1 +1 -1 -1 -1 -2

Forestry -1 -2 +1 -1 0 -1 0 0 -1 -1 -2 -1 -1 0 +1 -1 ? ? ? -2 -2 -2 -1 -2 -1 -1 -1 -1 -1 -1 -2 0 0 0 +1 -1 -1 -1 -1

Bathing water 

quality

-1 0 0 -2 0 -1 0 0 -1 -2 -1 -1 -1 -2 -1 -1 to 

-2

? -2

-2

c -1 -1 -2 -1 -1 -1 -1 -1 -1 -2 -2 -1 -2 -1 0 -1 -1 -2

1 increased precipitation

1* Uzbekistan filled in 2 answers; first one is about increase in precipitation on plain areas, the second one is about "influence of increase in frequency and intensity of floods, mud flows, landslides"

2 decreased precipitation

3 increased variability in precipitation and river flow

4 impaired water quality

M.E= ministry of ecology and nature reservation 

5 sea level rise

M.H= ministry of health

-2 strong negative effect

a

people seek for water in drought period

-1 negative effect

b

in impact zone

0 no effect or no relevance

c

in shelf zone

+1 positive effect

d

just surface water

+2 strong positive effect

no answers

FYR Macedonia Georgia Uzbekistan Ukraine Armenia Belarus Croatia Moldova

M.E. M.H.

Azerbaijan


1.1 Vulnerability assessment 

1.1.1 Vulnerability in water resources 

17. The vulnerability of water resources varies from country to country and at sub-national level. For instance, countries like Kyrgyzstan and Armenia perceive that water resources for agricultural areas are at high risk to suffer from droughts, whereas for countries such as Ukraine the agricultural areas are also at risk of floods. Lowlands and coastal zones are vulnerable to suffer from flood; this is the case in Azerbaijan, Belarus, Georgia, Moldova, and Ukraine. Arid areas are highly sensitive to suffer from droughts, like in Ukraine, Azerbaijan and Kyrgyzstan. Moreover, mountainous and glacier areas are also susceptible to suffer from effects of climate change; events such as flooding can be expected due to snow melt. Specific information about each country can be found in Table 4.

Table 4 Vulnerability of Water Resources
	Country
	Vulnerability
	Source of information as indicated by the country

	Armenia
	Agricultural areas very vulnerable to droughts (e.g. 2000 and 2006)
	

	Azerbaijan
	Coastal zones, lowland areas and desert areas very vulnerable.*

Mountainous areas, glacier areas, and agricultural areas vulnerable.*

Urban and industrial areas slightly vulnerable.*

Military areas and economic critical areas not vulnerable.*
	Expert knowledge

Research study



	Belarus
	Urban areas vulnerable to drought/dry years.

Lowland very vulnerable to drought/dry years and to floods/wet years.

Agricultural areas very vulnerable to drought/dry years and to floods/wet years.

Industrial and military areas vulnerable to floods/wet years, but not vulnerable to droughts/dry years.

Other economic critical areas (e.g. river harbours) very vulnerable to droughts and floods.
	Expert knowledge

Researches made for lowland and floodplain areas



	Croatia
	Coastal zones and urban and industrial areas slightly vulnerable to floods.

Mountainous and lowland areas vulnerable to floods.

Agricultural areas vulnerable to floods and droughts.

Other economically critical areas (e.g. airports, harbours) vulnerable to floods.
	Expert knowledge



	Georgia
	Coastal zones and mountainous areas very vulnerable to floods.

Glacier areas vulnerable to floods (more studies needed, but it has been found that glacier run-off leads to spring floods of rivers).

Urban and lowland areas slightly vulnerable to floods.

Desert areas very vulnerable to droughts.

Agricultural areas very vulnerable to droughts and floods.

Economically critical areas including coastal zone infrastructure (ports, airport, railroad, oil terminals, and highways) very vulnerable to floods.

Industrial and military areas not vulnerable.
	Expert knowledge

Most of the information based on research study performed in the framework of second national communication of Georgia to the UNFCCC.

	Kyrgyzstan
	Very vulnerable in: mountainous areas, glacier areas, lowlands areas, desert areas, and agricultural areas.*

(Vulnerability of water resources in the territory is not explored. However, mountain terrain, the presence of glaciers and arid climate leads to the above mentioned assumptions).
	

	The former Yugoslav Republic of Macedonia
	Mountainous areas vulnerable to droughts.

Urban areas vulnerable to drought and floods.

Agricultural areas vulnerable to droughts and floods.

Industrial areas vulnerable to droughts and floods.
	Research study

	Moldova
	Coastal zones and lowland areas are very vulnerable.*

Urban and agricultural areas vulnerable.*

Industrial areas slightly vulnerable.*
	Expert knowledge



	Ukraine
	Coastal zones vulnerable.*

Mountainous areas very vulnerable to flooding (1992, 1993, 1997, 1998, 2001,2005, 2007)

Urban areas vulnerable.*

Lowland areas very vulnerable to flooding (1993, 1996, 1999, 2004, 2006)

Desert areas very vulnerable to droughts

Agriculture very vulnerable to drought and flood

Industrial and military areas vulnerable.*

Other economically critical areas (e.g. airports, harbours) vulnerable.*
	Expert knowledge

www.scwm.gov.ua

	Uzbekistan
	Mountainous and glacier areas very vulnerable.*

Coastal zones, lowland areas and agricultural areas vulnerable.*

Urban and Industrial areas slightly vulnerable.*

Military areas not vulnerable.*

(Flood – 1969, Drought – 2001).
	Expert knowledge


* The type of vulnerability is not specified
1.1.2 Impacts of climate change on society and the public health system 

18. Table 5 shows the impacts of climate change on human beings and the public health system. The table shows that conflicts between water users in some of the countries studied (Azerbaijan, Kyrgyzstan, Georgia, Uzbekistan) caused by increasing water stress might be aggravated by climate change. This specific impact is related to competition for the resource among the sectors of agriculture (and irrigation systems), drinking water supply, industry, etc.; the reduction in available water resources can leads to water shortage. 

19. Drinking water supply is another element to take into account, because the quality and quantity of water can be seriously affected by climate change. Georgia mentions that in the Eastern region there is significant shortage of fresh water and the population uses groundwater for drinking purposes. Because of the negative impacts of climate change, the quantity and quality of this groundwater might change, leading to shortage of drinking water. Additionally, Ukraine states a reduction in river flow surface, which can affect the water quality.

20. Economic sectors like energy, transport, communication and industry will also be affected by the changes in water resources, mainly due to reduction in water availability. Kyrgyzstan and Belarus are concerned about these issues, especially in the energy sector. 

21. Regarding the impacts of climate change on water resources affecting the public health system, many of the countries did not mention specific impacts on the systems, but they gave general and particular examples about the impacts on human health caused by climate change like infectious diseases, outbreaks, and social impacts.

22. While some countries such as Ukraine have not reacted with any changes in the public health system, Azerbaijan stated some examples of measures taken for its health system during the last floods, like the mobilization of medical structures, inventories to detect infectious patients, and others. 

23. Belarus describes that during drought periods water samples are taken more often in recreation areas, and beaches are closed down when the level of pollution is high. Georgia has researched some social impacts of climate change in the coastal zones, like human casualty, injuries, etc. 

Table 5 Impacts of Climate Change in Water Resources on Human Beings and Public Health Systems
	Countries
	Impacts (of climate change on water resources) on human beings
	Potential impacts (of effects on water resources of climate change) on public health systems

	Armenia 
	Summarizing information does not exist
	Not observed

	Azerbaijan 
	Conflicts between water users
	Shortage of water in dry years has led to an increase in infectious diseases

	
	In Prikurinskih, settlements were flooded (especially in 2002-2005, Salyany)
	During the floods, medical structures and state organs of sanitary were mobilized; primary health level was revitalized, census or inventories have been taken to detect infectious patients and controls of temperatures were carried out by ambulance mobilization. Additionally, there was more communication to the public and delivery of medicines and disinfection products were increased

	
	In Sheki-Zakatalskoy Selenosnyh zone, the infrastructure was destroyed and there were casualties.
	

	
	In the 90's, littoral areas were partially dislocated: infrastructure, roads, railways, industrial, commercial and recreation areas, beaches and others
	

	Belarus 
	Increase of warm winters during which the negative effects such as snow mould which damages crops
	In drought periods, the number of people in water objects increases. As a result the level of water pollution increases as well

During drought periods water samples are taken more often in recreation areas 

Beaches are closed down when the level of pollution is high

	
	Growth of fir-trees, ash-trees, European birch, grey and black alder-trees in the southern part of Belarus, but in the north of Belarus it would create favourable conditions for the growth of oaks, pine-trees and hornbeams
	

	
	Drought will dry off the rivers and canals with basins over 1000 km2
	

	
	Drought caused a70 % loss in harvest
	

	
	Floods may cause human losses, devastation of transport and other means of communication, damage the agriculture, cause sufficient damage to industry
	

	Croatia 
	Economic indicators, damage to property/infrastructure and human health
	Water resources could be on increase of health surveillance 

	Georgia 
	In Kakheti region (Eastern Georgia) there is significant shortage of fresh water. Population uses groundwater for drinking. Potential negative impact, if the quantity and/or quality of groundwater changes
	Social impacts of climate change on water resources have been researched for Georgia’s coastal zone. These include human casualty, injuries, stress, frequent infectious diseases due to the floods from the coastal settlements canalization, and population’s eco-migration from affected areas.

	
	The decrease of river run-offs (Iori) in this region will cause problems on irrigation systems and conflicts between users.
	

	Kyrgyzstan 
	Changes in the energy sector 
	Dealing with epidemics

	
	Reduction in the efficiency of the economy (e.g. agriculture)
	

	
	Harm Environment 
	

	
	Conflicts between water users, including across borders
	

	
	Causing injury
	

	The Former Yugoslav Republic of Macedonia
	Damages in infrastructure, water management facilities
	Impact on drinking water
 

	
	Economic losses (estimated as 15 mio Euro in 2004) caused by flash floods in 26 municipalities
	

	Moldova 
	Economic losses, mostly in the agrarian sector
	

	Ukraine 
	Reduced river flow surface and degraded sanitary water quality, which may cause increased illness of the population
	Changes in the system of public health are not sufficiently made

 

 

	
	Declining hydropower potential, worsening conditions for navigation (decreased river depths) and for agricultural yields and the amount of water needed for irrigation will be reduced
	

	
	During the period 2003 to 2007, the floods and natural disasters in western regions of Ukraine caused great damage to property, which resulted in significant expenditure from the state budget of Ukraine
	

	Uzbekistan 
	Economic losses, particularly in agriculture, potable water, leading to conflicts at the national and regional levels, which aggravates social and environmental conditions and health
	Exacerbated epidemiological conditions during droughts


1.1.3 Impacts of climate changes on environmental sectors 

24. This section presents the impacts of the changes in water resources affecting the environmental sector mentioned by the surveyed countries. In general terms, the main concerns are the effects on biodiversity and water ecosystems. 

25. Countries like Azerbaijan, Croatia, Georgia, The former Yugoslav Republic of Macedonia, Moldova and Uzbekistan pointed out that climate change will have negative impacts on biodiversity. For example, in Eastern Georgia the increase of droughts frequencies will have effects on degradation of endemic species. Moreover, in the Vashlovani Reserve, a desertification process will take place that affects biodiversity. Furthermore, degradation of pastures is mentioned as a negative effect.

26. Additional information about the impacts of changes in water resources on other sectors for the surveyed countries is presented in Table 6.

Table 6 Impacts of changes in water resources on other sectors
	Country
	Impacts of changes in water resources on other sectors

	Armenia
	No studies done on this yet.

	Azerbaijan
	Reduction in water creates problems in drinking water and losses in agriculture.

On the ground: meadow Polezhnyei and others, disappearance of species.

	Belarus
	It is expected that water ecosystems will change.

Generic composition of hydro biota is expected to change.

Water ecosystems would be invaded by southern species 

	Croatia
	Changes in water resources might have strong impacts on biodiversity. 

	Georgia
	Significant implications on biodiversity. 

Eastern Georgia: increased frequencies of droughts, endemic species experience degradation. Desertification process changes biodiversity as in the Vashlovani reserve. Degradation of pastures also observed.

Kolheti reserve (Western Georgia) experiences frequent flooding and soil salinisation. In mountainous regions of Western Georgia landslides destroy large areas of forests. 

	Kyrgyzstan
	Effect of changes on the water environment is not studied.

	The former Yugoslav Republic of Macedonia
	Reduction of fish population.

Negative impacts on glacial lakes, bogs and peat bogs, springs, mountain streams.

	Moldova
	Negative

	Ukraine
	Decline of species of plants growing in hydrophilic reserves, and reserves.

	Uzbekistan
	Negative influence on biodiversity.


CHAPTER 2 Adaptation measures

2.1 Adaptation measures 
27. The phenomenon of climate change and the associated consequences cause new environmental situations. Adaptation measures are needed to be able to face these new situations. These measures vary from technical measures, like heightening coastal protection in case of sea-level rise, to economic measures, like financially restraining water use in case of drought through, legal measures, like fines, and policy measures, like developing new standards for building development. 

28. The adaptation measures are developed in order to deal with the new environmental situations. The purpose of the measures differs and can include prevention, improvement of resistance, preparation, response, recovery and raising awareness. Some measures can have more than one purpose. For instance, landscape planning measures in order to improve a country’s water balance, so that desiccation or rewetting of certain areas can be prevented, are a form of a prevention measure. However, this measure can also be a response or recovery measure to a certain situation. 

29. The stages in which the different countries are, concerning planning and implementing adaptation measures to climate change, vary among the countries. The stages can be derived from the answers to the questionnaires. An overview of the planning and implementation of adaptation measures is shown in Table 7 and an overview of the adaptation measures considered as needed is shown in Table 8. 
30. Most of the countries report that they have planned and/or implemented general adaptation measures already. These measures concern awareness raising and involvement of the public, institutional measures and integral risk management and information campaigns in cooperation with public health authorities. Notable is the emphasis on technical measures. Georgia even indicates that an adaptation measure like natural retention of flood water is not relevant/necessary.  

31. Uzbekistan reports to have already implemented many adaptation measures concerning flood and drought protection. Moldova, on the contrary, believes many measures concerning flood and drought protection are effective and/or necessary, but has only started to plan and implement measures. The former Yugoslav Republic of Macedonia has many measures in the planning stage currently, but except for raising awareness and involving the public, none of the measures are implemented yet. 

32. Outputs of adaptation to climate change are for instance technical reports, websites, new monitoring networks, policy guidance, new infrastructure, etc. Only a few countries report major outputs which are, if produced, mainly in the form of technical reports.

33. After the implementation of adaptation measures, evaluation is necessary to assess if the measures have been effective. Since the implementation of adaptation measures is still in an early stage, not many criteria to evaluate these measures have been developed yet. An assessment of the effectiveness of the assigned adaptation measures can therefore not yet be reported.

Table 7 Implemented and Planned Water Resource Adaptation Measures

	
	AM
	AZ
	BY
	HR
	GE
	KG
	MK
	MD
	UA
	UZ

	Adaptation measure
	I
	P
	I
	P
	I
	P
	I
	P
	I
	P
	I
	P
	I
	P
	I
	P
	I
	P
	I
	P

	Flood protection
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Technical flood protection
	 
	x
	xp
	x
	xp
	xp
	x
	x
	x
	 
	 
	x
	 
	x
	 
	x
	x
	x
	x
	 

	Natural retention of flood water
	 
	 
	xp
	 
	xp
	x
p
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	x
	x
	xs
	x

	Restriction of settlement/building development in risk areas
	 
	x
	xp
	x
	xp
	xp
	 
	 
	x
	 
	 
	x
	 
	 
	 
	 
	 
	 
	x
	x

	New standards for building development
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 

	Regulations for flood management
	x
	 
	xp
	 
	 
	 
	 
	x
	 
	 
	 
	x
	 
	x
	 
	 
	x
	x
	x
	 

	Improving forecasting, monitoring and information
	 
	x
	xa
	x
	xp
	xp
	 
	x
	
	 
	 
	x
	 
	x
	x
	x
	x
	x
	x
	 

	Improving insurance schemes against flood damage
	 
	x
	x
l
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	x
	 
	 
	 
	 

	Ad hoc post-event environmental monitoring programme
	 
	x
	xp
	x
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Drought/ low flow protection
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Technical measures to increase supply
	 
	x
	x
	x
	 
	xp
	 
	x
	x
	x
	x
	 
	 
	x
	 
	 
	 
	 
	x
	 

	Increasing efficiency of water use
	 
	x
	xp
	x
	 
	x**
	 
	x
	x
	 
	 
	x
	 
	x
	 
	 
	 
	x
	x
	x

	Economic instruments
	x
	 
	x
	x
	 
	xp
	 
	x
	x
	 
	x
	 
	 
	x
	 
	 
	x
	x
	x
	 

	Restriction of water uses
	x
	 
	xp
	x
	 
	 
	 
	 
	x
	 
	x
	 
	 
	x
	 
	 
	x
	 
	x
	x

	Landscape planning measures to improve waterbalance
	 
	x
	 
	 
	 
	 
	 
	 
	 
	x
	x
	 
	 
	x
	 
	 
	 
	 
	x
	 

	Improving forecasting, monitoring and information
	 
	 
	xp
	x
	 
	 
	 
	 
	x
	 
	 
	x
	 
	x
	 
	 
	 
	x
	x
	 

	Improving insurance schemes against drought damage
	 
	x
	xp
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 

	Combined use of surface water, ground water and return flow
	 
	x
	xp
	x
	 
	 
	 
	 
	 
	 
	x
	 
	 
	x
	 
	 
	 
	 
	x
	 

	Regulations for the safe use of reclaimed water
	 
	 
	x
l
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	x
	 
	 
	x
	x
	x
	 

	Regulations for the safe use of water supplies in case of an emergency
	 
	 
	xp
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	x
	x
	x
	x

	Others, please specify
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Coastal zones
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Reinforce or heigthen existing coastal protection infrastructure
	 
	 
	x
	x
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	x
	 
	x
	 
	 

	Retreat strategies, e.g. managed realignment of dams
	 
	 
	x
	x
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	xp
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Others, please specify
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Restriction of settlement/building development in risk areas *
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Improving flood forecasting, monitoring and information *
	
	
	 
	 
	
	
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	General adaptation measures
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Awareness raising and involvement of public
	 
	x
	xp
	 
	 
	 
	x
	x
	 
	x
	x
	 
	x
	 
	x
	x
	x
	x
	 
	x

	Institutional measures
	 
	x
	xp
	x
	 
	 
	 
	x
	 
	x
	 
	x
	 
	 
	x
	x
	 
	 
	 
	x

	Integral risk management and information campaign in coop. with public health authorities
	 
	 
	xp
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	x
	x
	x
	 
	 
	xs
	x

	Others, please specify
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	I = Implemented
	
	
	
	
	
	
	
	l = little
	
	
	

	P = Planned
	
	
	
	
	
	
	a = average
	
	
	
	

	p = partially
	
	
	
	* Georgia included this adaptation measures in its survey

	s = started
	
	
	
	
	
	
	
	
	
	


Table 8 Effective necessary (but not planned yet) Adaptation Measures

	 
	AM
	AZ
	BY
	HR
	GE
	KG
	MK
	MD
	UA
	UZ

	Adaptation measure
	E
	N
	E
	N
	E
	N
	E
	N
	E
	N
	E
	N
	E
	N
	E
	N
	E
	N
	E
	N

	Flood protection
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Technical flood protection
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Natural retention of flood water
	x
	 
	x
	 
	 
	 
	 
	 
	 
	x
	 
	x
	x
	 
	x
	 
	x
	 
	 
	 

	Restriction of settlement/building development in risk areas
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	x
	 
	x
	 
	x
	 
	 
	 

	New standards for building development
	 
	 
	x
	 
	x
	 
	x
	 
	 
	x
	 
	x
	x
	 
	 
	 
	x
	 
	 
	 

	Regulations for flood management
	 
	 
	x
	 
	x
	 
	 
	 
	x
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 

	Improving forecasting, monitoring and information
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Improving insurance schemes against flood damage
	 
	 
	x
	 
	x
	 
	x
	 
	x
	 
	x
	 
	 
	 
	 
	 
	x
	 
	x
	 

	Ad hoc post-event environmental monitoring program
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 
	x
	 
	x
	 
	x
	 
	 
	 

	Others, please specify
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Drought/ low flow protection
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Technical measures to increase supply
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	x
	 
	 
	 

	Increasing efficiency of water use
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	x
	 
	 
	 

	Economic instruments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 

	Restriction of water uses
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Landscape planning measures to improve water balance
	 
	 
	x
	 
	x
	 
	x
	 
	 
	 
	 
	 
	 
	 
	x
	 
	x
	 
	 
	 

	Improving forecasting, monitoring and information
	x
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 

	Improving insurance schemes against drought damage
	 
	 
	x
	 
	x
	 
	 
	 
	x
	 
	x
	 
	 
	 
	x
	 
	x
	 
	x
	 

	Combined use of surface water, ground water and return flow
	 
	 
	 
	 
	x
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 

	Regulations for the safe use of reclaimed water
	x
	 
	x
	 
	x
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Regulations for the safe use of water supplies in case of an emergency
	x
	 
	x
	 
	 
	 
	 
	 
	x
	 
	 
	 
	x
	 
	x
	 
	 
	 
	 
	 

	Others, please specify
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Coastal zones
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Reinforce or heighten existing coastal protection infrastructure
	 
	 
	x
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Retreat strategies, e.g. managed realignment of dams
	 
	 
	x
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 

	Ad hoc post-event environmental monitoring program
	x
	 
	x
	 
	 
	x
	 
	 
	x
	 
	 
	 
	 
	 
	x
	 
	x
	 
	 
	 

	Others, please specify
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Restriction of settlement/building development in risk areas *
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Improving flood forecasting, monitoring and information *
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	General adaptation measures
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Awareness raising and involvement of public
	 
	 
	x
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Institutional measures
	 
	 
	x
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 

	Integral risk management and information campaign in coop. with public health authorities
	x
	 
	x
	 
	x
	 
	x
	 
	x
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 

	Others, please specify
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	E = effective
	
	a = average
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	N= Not Necessary
	
	* Georgia included this adaptation measures in its survey
	
	
	
	
	
	
	
	

	p = partially
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	s = started
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	l = little
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


2.2 Evaluation of adaptation strategies 
34. The response to these questions in the survey was low and this section therefore only describes those countries that responded.

35. The adaptation strategies implemented in each country are analyzed according to four aspects: stakeholder involvement, implementation methods, funding and water-related sectors. Involvement of different stakeholders in the implementation of adaptation measures, such as different levels of government, NGOs, the public at large, and International Organizations etc. can be considered as one indicator for the attention that is devoted to climate adaptation in a country. Implementation methods include questions such as how the adaptation measures are operated, who is responsible for adaptation actions, what are the motivations to take actions. Sufficient funding is essential for the success of climate adaptation measures. Funding should be sustainable meaning that for instance maintenance of a system is based on regular incomes from e.g. levies. Adaptation strategies concerning water-related sectors include the water supply management, water quality, hydrological cycle management and management of fishery, creation, protected areas, etc.

2.2.1 Stakeholders 

36. According to the current results of the UNECE survey, different stakeholders and institutions are involved n the policy-making process, and they vary from country to country. As an example, the situation of the stakeholders involved in four countries (Azerbaijan, Belarus, Georgia, and Uzbekistan) is indicated in Table 9. Generally, the ministerial level of governments is involved in each of these four countries, which demonstrates that the Ministry of Environment or the Ministry of Agriculture and Food are crucial for policy making in the field of climate adaptation. In addition, other government levels are also involved in policy making; in Belarus and Uzbekistan, adaptation policy development is led by the Central or State Government, but in Georgia it is led by the Municipality. Furthermore, for transboundary adaptation projects, international organizations are also important for policy making, like in the case of Uzbekistan. 
37. For stakeholders who are responsible for conducting adaptation actions, the entities for participation vary according to different countries. In Azerbaijan and Georgia, the public community is the main stakeholder for the implementation of the adaptation measures, for the others, the governments are the main stakeholder. 
Table 9 Examples of the involvement of institutions 

	
	Central/State Government
	Local Government/ Municipality
	Ministries
	Public 
	International

organization

	Azerbaijan
	
	
	×
	×
	

	Belarus
	×
	
	×
	
	

	Georgia
	
	×
	×
	×
	

	Uzbekistan
	×
	
	×
	
	×


38. The following paragraph describes which institutions and stakeholders are involved in the adaptation process in the countries that provided information. 

Azerbaijan

39. In Azerbaijan, the Ministry of Ecology and Natural Resources, the Committee for Amelioration and Water Economy of Azerbaijan, the Ministry of Health and the Joint Stock Company (JSC) “AzerSu” formulate the adaptation policies. Moreover, the Committee for Amelioration and Water Economy Azerbaijan govern the institutions, and the main stakeholder that conducts adaptation measures is the public community. 

Belarus
40. In Belarus, the Government, certain ministries and legal entities take the decision to formulate an initiative for adaptation. Currently, the institution responsible for implementing the adaptation measure is either appointed by the Ministry of Natural Resources and Environmental Protection, the Ministry of Agriculture and Food and the Ministry of Housing. The state government is responsible for appointing the institution. An adaptation plan does not exist on the governmental or ministerial level.

Georgia
41. In Georgia, the local government takes the first decision to adapt. This should then be approved by the central government. Concerning coastal zone protection, there are many different feasible options of adaptation with technical pros and cons, therefore, the local government in consultation with the central government and local stakeholders take a decision about how to adapt. In the Municipality of Poti City, the Climate Change Unit of the Ministry of Environment Protection and Natural Resources of Georgia, and the Coastal zone unit of the Center of Monitoring and Forecasting of the MoE conduct the adapting institution, which is owned by the Municipality of Poti. The key stakeholders are the local people and the administration of Poti. The criteria, used to evaluate the adaptation measures, are technical feasibility, financial parameters (cost-benefit analysis), experiences with offered measures, decrease in washed territories, decrease in degraded areas after floods and storms and the lowes possible damage to the local infrastructure (sewage, transport roads).

Uzbekistan
42. In Uzbekistan, there is a system of decision making according to the current climate change situation. The data of long-term observations of the quantity and quality of surface water and ground water, and the status of water ecosystems and lands are the main information sources for the decision making. The adaptation decisions are taken by the Cabinet of Ministers on the basis on proposals of interested parties, i.e. Ministry of Agriculture and Water Resources (MAWR), State Committee for Nature Protection (‘Goskompriroda’), Center for Hydro meteorological Service (‘Uzhydromet’), State Stock Company ‘Uzbekenergo’, State Committee for Geology and Mineral Resources (Goskomgeologiya’) and Ministry of Emergency Situations of the Republic of Uzbekistan. The main stakeholders to appoint the adapting institutions are the Interstate Commission for Water Coordination of Central Asia (ICWC), the Ministry of Agriculture and Water Resources and the State Committee for Nature Protection of Uzbekistan. The ownership of the institutions is with the State. 

2.2.2 Administrative issues 

43. The evaluation of the administrative issues in the countries is based on the answers of Azerbaijan, Belarus, Georgia and Uzbekistan. Based on these answers, the scope and the type of the adaptation measures are reported.

44. The scope of the implementation of adaptation measures is divided into three layers: transboundary, national and regional level. From Table 10 we can see that adaptation measures at regional level are implemented in all of these four countries. At national level, all countries, except Georgia, have implemented some adaptation measures, such as imposing limitations on the use of water resource or taking measures against floods. At the transboundary level of the adaptation implementation, the actions are taken by joint projects of multiple countries. Transboundary water management is reported by Belarus and Uzbekistan.

Table 10 Examples of Implementation
	
	Azerbaijan
	Belarus
	Georgia
	Uzbekistan

	Transboundary
	
	×
	
	×

	National
	×
	×
	
	×

	Regional
	×
	×
	×
	×


Azerbaijan
45. The adaptation actions are mainly focusing on national and regional scale, especially to respond to the floods in the river basins in the Sheki-Zaqatala zone. 

Belarus
46. The adaptation measures are conducted at different scales: transboundary, national, and sub national scale. On the transboundary level, a joint flood management program will be developed by Ukraine and Belarus in the Pripyat river basin. This scientific project is planned to be implemented in 2008-2009. 
47. At national scale, firstly, metering is installed in all Belarusian cities in new apartments. At the same time, water counters will be installed in older apartments. In addition, the State Scientific Program ‘Environmental Safety’ on hydraulic models conducted by the CRICUWR performs studies of the flood formation in the basin of the Pripyat river and for Zapadnaya Dvina (Western Dvina), Dnieper, and Nemunas with the aim to rearrange the utilization of the areas. Thirdly, the Ministry of Natural Resources and Environmental Protection set up limitation of the water volumes for water users. The annual hydrological characteristics are applied for this; they are however not directly connected to the adaptation measures. 

Georgia
48. In Georgia, adaptation measures are mainly carried out at the national scale, the government has an adaptation measure proposal for the Black Sea Coastal Zone of the Poti Port Area and Rioni Delta, which aims to implement adaptation measures in vulnerable areas in the Poti Port coastal zone. The targeted coastal area is considered one of the most strategic areas for the country, both in terms of socio-economic development and environmental protection. The area attracts the attention of local and national investments to improve the coastal infrastructures as well as multilateral investments for water supply and sanitation systems. Climate change impacts are however not considered in these investments and need to be addressed in future.
Uzbekistan
49. In Uzbekistan, the adaptation measures of water resources are implementation at transboundary, national and regional levels. At the transboundary level, water resources management is conducted in the rivers Amudarya and Sirdarya.
2.2.3 Adaptation measures
50. In the UNECE survey, the adaptation measures are classified into three types: building adaptive capacity, policy formulation and physical implementation (see Table 11). The adaptive capacity includes research, mapping and modelling impacts and vulnerability, risk assessments, developing and participating in networks, and training and raising public awareness. The policy formulation includes the legislation, bills and acts of parliament concerning the adaptation measures. The physical implementation refers to the operational level of the adaptation measures, like constructions or improving the water use to become more sustainable. All these four countries use adaptation measures belonging to the categories capacity building and physical implementation, and try to educate the public on the issue of climate change as well as improving the water system. In addition, Georgia and Uzbekistan also formulate policy as a measure to tackle the climate adaptation. 

51. In Georgia, the capacity to assess the vulnerability and develop the local response measures was developed by the government. Additionally, the government formulated the policy introducing a coherent adaptation planning for River Rioni Delta and the Poti Port area, including knowledge and adaptive operational management.

52. In Belarus, capacity building is employed; the government formulated awareness-raising mechanisms to involve the public in the process of adaptation, as well as integrated risk management and developed an information campaign in cooperation with public health authorities. However, the government has not adopted institutional measures such as policies, plans, regulations, economic incentives and financial mechanisms to develop the adaptation actions. 
Table 11 Types of adaptation measures used in Georgia and Belarus
	Type of adaptation measures/Countries
	Georgia
	Belarus
	Azerbaijan
	Uzbekistan

	Building adaptive capacity
	X
	X
	X
	X

	Policy, including legislation, bills, acts of Parliament, etc.
	X
	
	
	X

	Operational-physical or managerial implementation
	X
	X
	X
	X


53. In Azerbaijan, the adaptation process will focus on capacity building and the operational management, with a physical and managerial implementation component. Because of lack of experience, the implementation mechanism, the financial and technical resources and the implementation of the adaptation measures are not efficient in Azerbaijan.

54. In Uzbekistan, the process of adaptation will focus on three aspects. Firstly, the government will establish capacity building on risk assessment, developing and participating in networks, and awareness-raising training. In addition, the government will formulate several policies to coordinate the adaptation actions in a correct and efficient way. Finally, the physical and managerial implementation of adaptation measures will be operated. However, the adaptation measures are not implemented at this moment due to a lack of a legal basis for groundwater management as well as a lack of the material-technical basis of analytical laboratories and competent laboratory staff.

2.2.4 Funding

55. Respondents did not provide much information about funding sources for adaptation measures to climate change. Belarus has not developed an adaptation plan, thus they have not thought about funding sources yet. In Kyrgyzstan, Moldova and Uzbekistan, adaptation measures are only financed by the state. In some countries like Azerbaijan and Georgia, stakeholders are also involved in financing adaptation measures. 
56. Most of the respondents are not aware of which costing method should be used to estimate the costs for adaptation measures. For example, Kyrgyzstan did not estimate this type of costs yet. Azerbaijan bases the costs for these measures on the caused and expected damage. Azerbaijan cannot predict reliable costs of adaptation yet, while Georgia states quite clear how much adaptation measures cost. 

2.2.5 Water-related sectors 
57. The present survey aims to identify what kind of adaptation initiatives are implemented or planned, in relation with other relevant water sectors (see Table 12). Armenia, Croatia and the former Yugoslav Republic of Macedonia did not answer the questions about water related sectors. Besides Georgia, the other countries, who answered this question, have taken adaptation measures in the sectors of water demand management, water supply management and river flood management. Most of the respondents expressed having taken adaptation measures in the water quality management sector and the water quantity management sector. 
Table 12 Adaptation initiatives per country in relevant water sectors 

	
	AZ
	BY
	GE
	KG
	MK
	MD
	UA
	UZ

	
	Health
	Env
	
	
	
	
	
	
	

	Demand water management
	X
	
	X
	
	X
	X
	X
	X
	X

	Supply management 
	X
	X
	X
	
	X
	X
	X
	X
	X

	River flood-risk management
	
	X
	X
	
	X
	X
	X
	X
	X

	Water quality
	X
	
	X
	
	X
	
	X
	X
	X

	Hydrological cycle management
	X
	X
	X
	
	X
	
	X
	X
	X

	Management to improve fishery etc
	*
	*
	
	X
	*
	
	*
	*
	*

	Other (e.g. fisheries, recreation & conservation)
	X
	X
	X
	
	
	
	X
	X
	X


* Not included in the Russian version of the questionnaire
CHAPTER 3 Information and monitoring needs 
58. The survey requested the countries to make suggestions for further research on short, medium and long term and to express what kind of information they need in relation to water issues and climate change in order to make and take strategic, planning and operational decisions in their countries. Moreover, the countries were asked about the availability of current information according to several climate-related aspects like vulnerability assessments, adaptation process and climate proofing and their need for guidance and tools on these aspects. Additionally, they were asked if they would be interested in assisting in developing these tools. 
59. The majority of respondents reported to need climate information for the next 10–50 years not only to take strategic decisions but also planning decisions. Moreover, most countries required short term information (less than a month) for taking operational decisions. However, some respondents expressed the necessity to have all types of climate and weather information in order to take several decisions in their countries (e.g. Azerbaijan). The case of Kyrgyzstan is very unusual, because it is the only country stating the necessity of having only short term information for all kinds of decisions. Although Moldova was the only country that did not express its requirements, it does not mean that they do not need information for developing and taking decisions (see Table 13 for detailed information).
Table 13 Decision Framework according to type of climate information
	Countries
	Type of Decision

	
	Strategic
	Planning
	Operational

	
	L*
	M*
	S*
	L
	M
	S
	L
	M
	S

	Armenia
	x
	
	
	x
	x
	x
	
	x
	x

	Azerbaijan (M.E)^
	x
	x
	x
	x
	x
	x
	x
	x
	x

	Azerbaijan (M.H)^
	x
	
	
	x
	
	
	
	x
	

	Belarus
	x
	
	
	x
	
	
	
	x
	x

	Croatia
	x
	
	
	
	x
	
	
	
	x

	Georgia
	x
	
	
	x
	x
	
	
	
	x

	Kyrgyzstan
	
	
	x
	
	
	x
	
	
	x

	Macedonia
	x
	x
	
	
	x
	x
	
	
	x

	Moldova
	
	
	
	
	
	
	
	
	

	Uzbekistan
	x
	
	
	
	x
	x
	
	
	x

	Ukraine
	x
	
	
	
	x
	x
	
	
	x


* L: long term info (10-50 years), M: medium term info (6-9 months), S: short term info (0-10 days)

^ The questionnaire was answered by two Ministries (M. Environment and M. Health) 

60. Most of the respondents mentioned they have access to climate information; however, it is not specified what kind of information they have. Some countries like Belarus and Azerbaijan mentioned that they also have information for other climate aspects, but this information is not sufficient or very low; they need more in order to take better decisions. Kyrgyzstan has a lack of information in most of all climate aspects; they have little data about climate in general. Additionally, Ukraine reports to use other types of information.
Table 14 Availability of information or tools 
[image: image4.emf]Countries

Climate information

Vulnerability 

assessments Adaptation process Climate proofing

Armenia

x x

Azerbaijan (M.E)

x x x

Azerbaijan (M.H)

x x (insufficient) x (insufficient) x (insufficient)

Belarus

x x (very low) x (very low) x (very low)

Croatia

x

Georgia

x x x

Kyrgyzstan

x (very little)

Macedonia

Moldova

Russia

x x x

Uzbekistan

x x x

Ukraine

x (very limited) x x

M.E= ministry of ecology and nature reservation 

M.H= ministry of health

Availability of information 


61. The development of guidance and common tools are very important for the responding countries. They expressed their need for guidance in most of the climate-related aspects mentioned before. Adaptation process and climate proofing are the aspects that need most support of guidance (see Table 15). 
62. Most of the countries are interested in helping with the development of the guidance and other tools in the future. Some of them are willing to cooperate with specific climate aspects according to their experience or knowledge. The case of Uzbekistan is interesting, because they mentioned having information of most of the climate aspects, except for climate proofing; that is why they consider important to have a guidance only for this last issue. However, they want to help with the development of the tool for all types of climate-related features.
Table 15 Requirement of Guidance and interest in helping to develop tools
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process
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proofing

Armenia x x x x x x x

Azerbaijan (M.E) x x x x x x x

Azerbaijan (M.H) x x x x x x x x

Belarus x x x x x x x x

Croatia x x x

Georgia x x x x

Kyrgyzstan x x x x x x x x

Macedonia x x x x x x x x

Moldova

Russia x x x x x x x

Uzbekistan x x x x x

Ukraine x x x x x x x x

Requirement of Guidance Interested in helping to develop tools


63. The countries were asked to indicate for which impacts or adaptation measures they think further research is needed. Most of the countries mentioned several important studies that they need to develop at national, regional and local level in their countries. Only Croatia did not mention any adaptation measure required to be studied. Kyrgyzstan mentioned that the influence of climate on water resources has not been enough studied. Thus, they pointed to the necessity of further research on water issues because they consider water as a strategically important resource for its development and for the entire Central Asia region. 
64. Respondents identified research needs in the following areas:
· Modelling of changes in water resources. There is a general concern about the changes in water resources, especially in the decrease of water resources and water supply. The countries asked for new models and simulation of the water balance under climate change conditions in the region and the use of modern technologies and methodologies for scientific research. Respondents also requested the establishment of annual water allocation scenarios in different physical-geographical zones and the development of climate impacts assessment of water resources in general. Moreover, it is important to assess the vulnerability of economical sectors as a result of climate change; in some cases, this has not been yet studied. 
· Groundwater. The necessity of developing more research on groundwater was highlighted by many respondents. They need more information about the effects of climate change in groundwater recharge and quality (e.g. Georgia). For example, the former Yugoslav Republic of Macedonia required a methodology for vulnerability assessment of groundwater, while Uzbekistan pointed out the need of studying the ecological conditions of the groundwater flow-formation zones at different climate conditions.

· Drinking water. Some of the respondents mentioned a necessity to study the impacts of climate change on the quality of drinking water. It is important to establish new quality standards for this aspect.

· Glaciers. Some countries identified a need for research on the future status of mountain glaciers, snow cover and snowfields. Also, the share of glacier run-off in river stream flow is important for some countries (e.g. Georgia).
· Adaptation measures. Several respondents required research for developing adaptation measures and assessing their effectiveness and efficiency. They need reliable information on the status of river resources in the European continent and the basic policies for adaptation. In addition, they asked for more information about international experiences on assessment and vulnerability methodologies and adaptation measures. Furthermore, adaptation measures are needed for major industries. Ukraine gave some interesting examples: the optimization of the water management system in Dnipro basin; the ways to meet the peak load in energy systems in connection with a possible decline in the production of electricity cascade (Dneprovskih); and the development of hydropower activities. Azerbaijan also mentioned the current problem in the Caspian Sea with hydrocarbons activities: with warmer summers, the surface-water evaporation increases and brings into the air higher amount of pollutants than regularly, which affects human health. 
65. In the case of adaptation measures, the countries were also asked about the relation between the Public Health sector and the adaptation measures they are taking, planning to take or consider important to develop in future. One of these issues is the information sources on which they can base their decision-making about water issues related to human health. The aim of this aspect is to know if health risks are taken into account in adaptation measures, if surveillance and reporting system on water-related diseases are mandatory in the countries, and what the risks are of drinking water in case of outbreaks. From the group of respondents, four countries did not answer this specific issue (Armenia, Croatia, Macedonia and Ukraine). 

66. Some countries mentioned that they included some health risks in their adaptation measures, like Georgia, Belarus and Kyrgyzstan. For example, in Azerbaijan, the Ministry of Ecology and Natural Resources and the Ministry of Health study the water resources regularly. 

67. Belarus, Moldova, Kyrgyzstan and Georgia mentioned that they have mandatory surveillance and reporting systems on water-related diseases. In Georgia the Monitoring and Forecasting Center of the Environmental Agency is responsible for monitoring the quality of surface water, but they do not have the equipment to do biological monitoring. In Azerbaijan, the Ministry of Health has the responsibility of studying the sources of drinking water. The laboratory studies of chemicals on water for example include heavy metals and bacteriological analysis and the Republican Centre of Hygiene and Epidemiology reports on them regularly. In addition, only Belarus and Kyrgyzstan reported that it is possible to identify the exposure routes of water-related diseases by source of drinking water in case of outbreaks following flooding events.

68. Another important point related to climate adaptation measures to water issues is the key information source that the countries use for decision-making. All the respondents mentioned some specific sources, like information from monitoring programs of sea level rise, disaster and damages, quality of the surface and ground water, environmental pollution, and others. Most of them have these information from official programs, ministries, state committees, institutes or statistical reports, others from NGOs, the media (TV, radio, internet), and other sources that they consider reliable.
CHAPTER 4 Conclusions
69. This study presents information about the current situation of water resources and their management in relation to climate change as reported by several EECCA and SEE countries. The responses not only reflect climate change impacts, but also provide insight into the existing water management conditions. 
70. It is recognized that most of the EECCA and SEE countries will be strongly affected by the impacts of climate change in general and there is a general awareness of climate change impacts; the countries have planned - and in some cases - implemented adaptation measures to these effects, and they have also developed policies for adaptation. The following paragraphs summarize main finding and conclusions related to climate change impacts on water resources, the adaptation measures, the evaluation of adaptation strategies, and the information and research needs.

71. The reported information on the expected impacts was mostly based on expert knowledge and for four out of the ten countries on research studies. Research studies included scenarios and analysis of trends on climate change impacts. There is however a clear need for further research that provides more detailed information on the potential effects of climate change.
72. There is a difference between countries in their assessment of the climate change effects. The differences in sea level rise/decline reported in the survey are striking and this stresses the need for coordination between the countries that share a body of water.

73. There is a general agreement that the decrease in precipitation will have very negative impacts on water supply, agriculture, forestry and transport, while the increase in precipitation is positive for, for instance, energy as well as on the other sectors mentioned before. Increased groundwater recharge and increased water quality are reported as positive impacts. Increased variability in precipitation is regarded as negative mainly in relation to flood management and navigation. 
74. Variability in precipitation is an essential point related to vulnerability. This is associated with floods and droughts that can vary at regional and local level and over the year. Therefore, it is difficult to assess the vulnerability of the different areas without specific studies that provides further information on this. In general terms, lowlands will suffer floods and deserts will suffer droughts, while agricultural areas (depending on the zone) will experience droughts and floods. Coastal zones as well as mountainous and glacier areas are mainly vulnerable to floods.

75. An important impact of climate change is related to biodiversity. Most of the countries report that water ecosystems will suffer. For instance, a reduction of fish population is possible, which can also have negative consequence for people depending on fisheries. In addition, glacier ecosystems will be affected because of glacier melt and variation in water/snow availability. Additional attention to the impacts from climate change on biodiversity is needed to be able to protect and support the ecosystems.
76. The effects of climate change on human beings and societies are visible within the EECCA and SEE countries in, for instance, casualties and damage to infrastructure caused by floods and increase in infectious diseases and water shortage caused by droughts. In general, negative impacts are expected directly and indirectly on agriculture, irrigation systems (technical and organizational), infrastructure, property, industrial sector (energy and transport), and drinking water (quality and quantity). 
77. An important issue is the foreseen conflict between water users competing for the resource. This issue is not a direct consequence of climate change, but it might be exacerbated by the competition for water in the case of flood and drought events. This once more stresses the necessity for appropriate water management capable to deal with climate change. For this reason, policies should be developed to deal with water competition.
78. There is a general awareness regarding the effects on human health. The main concerns are the risk of outbreaks, human casualties and infectious diseases as consequences of flooding or drought. There is a growing responsiveness in relation to this and some countries have monitoring systems in case of floods. However, countries need to improve their systems in order to be more efficient in responding to an extreme event in the future.
79. The planning and implementation of adaptation measures is still in at an early stage. Countries are aware of the effectiveness or need of certain adaptation measures, but many of them still have to be planned and implemented. The survey did not reflect on the difficulties of governments to implement these measures. 

80. Because most adaptation measures are only recently implemented or not yet implemented, it is too early to evaluate the effectiveness of these measures. In general it can be stated that the process of adaptation to climate change will take time and because it depends on funding and information, it will be a difficult process. 

81. Adaptation to climate change is mostly targeted at specific sectors or through specific projects and is not targeted on a national level by the countries. Sectors and issues that have adaptation initiatives implemented are water demand and supply management, flood-risk management, water quality control, and general water quantity management. 
82. The answers to the questionnaire reflect an overall technical approach to cope with climate change effects, often directed at structural measures. More attention should be targeted at non-structural measures like legislation, insurance and capacities to integrate adaptation into development planning at all levels. 
83. Current institutional settings are fragile; there is a need to reinforce institutions before carrying out adaptation measures. According to the policy-making process of adaptation strategies, multiple stakeholders are involved. However, the central State and municipal governments are the most important parts of the institutional structure. Moreover, the administrative management of adaptation measures should address three different levels: transboundary level, national level and sub-national level.  

84. The State plays an important role in funding the adaptation measures in the EECCA and SEE countries. However, in some countries, like in Azerbaijan and Georgia, stakeholders provide support in financial issues. The answers to the questionnaire did not reflect other types of funds applied within the countries, like funding from international cooperation or NGOs.

85. General approaches for estimating costs for the adaptation measures exist, but most of the countries are not aware of the costing method that should be used to estimate the appropriate budget for adaptation activities. 

86. There is general agreement within the countries about the need for more information related to climate change in order to take better decisions in the future. The greatest demand is for long term information (next 10–50 years) to improve strategic planning, and short term information (less than 30 days) for operational decisions. Most of the respondents affirmed to have information about climate change, but the kind of information was not specified in the survey. There is a general lack of data for vulnerability assessments, adaptation process and climate proofing. The answers of the questionnaire, however, do not reflect the information sources and references.  

87. The countries identified many areas where there is a need for more research. The examples stated can be grouped into: a) modelling of changes in water resources (decrease of water, water supply), b) surface and ground water (recharge, quality, ecological conditions), c) drinking water (quality, standards), d) glaciers (mountains, snow cover, run-off) and e) adaptation measures (rivers, water management). 

88. Additionally, the survey reflects the willingness of countries to cooperate with international institutions in developing policies for adaptation to climate change. There is a general agreement that a common guidance for adaptation measures related to water issues is needed. 
89. Besides the negative effects of climate change, it should be noted that climate change also creates opportunities. Examples of this are the possibilities to develop tourism in other areas or possibilities to develop new crops. An example of the latter is the increased possibility for forestry in Northern regions. 
Annex 1
Country level activities on climate change in relation to water resource issues

A 1.1 Introduction

90. This annex contains information on climate change adaptation and water management issues per country in the SEE and EECCA regions. The information is based on the responses on the UNECE questionnaire on the impacts of climate change on water resources and adaptation strategies. The reported information is not tested for consistency and reliability, this annex is only based on the country’s own opinions.

A 1.2 Armenia

A.1.2.1

Overview of issues and adaptation actions
91. The most vulnerable areas to droughts in Armenia are the agricultural areas (see Table A 2). Armenia considers it to be important to do more research on the changes of water resources within the country and the use of modern technology. Information on the effects of change in water resources due to climate change, on human beings does not exist. Regarding to health, effects have not been observed. 

92. A summary of adaptation measures and their implementation status is provided in Table A 1. 

A.1.2.3
Perception of availability and need for information on climate change and related issues

93. Armenia expressed to have information about climate change and vulnerability assessments available; they believe in the necessity of having a guidance for these issues and also are willing to cooperate with the development of the tool for all aspects, except for the adaptation process. In order to be able to develop strategic decisions for adaptation to climate change, long term information about climate change and variability is considered necessary. In order to be able to develop planning decisions, long, medium and short term information about climate change is necessary. Finally, to develop operational decisions, short and medium term information about climate change is needed.

Table A 1 Water resource adaptation status in Armenia
	Adaptation measure
	Implemented
	Planned
	Effective / necessary (but not planned yet)
	Not relevant/ necessary

	Flood protection
	 
	 
	 
	 

	Technical flood protection
	 
	x
	 
	 

	Natural retention of flood water
	 
	 
	x
	 

	Restriction of settlement/building development in risk areas
	 
	x
	 
	 

	New standards for building development
	x
	 
	 
	 

	Regulations for flood management
	x
	 
	 
	 

	Improving forecasting, monitoring and information
	 
	x
	 
	 

	Improving insurance schemes against flood damage
	 
	x
	 
	 

	Ad hoc post-event environmental monitoring programme
	 
	x
	 
	 

	Others, please specify
	 
	 
	 
	 

	Drought/ low flow protection
	 
	 
	 
	 

	Technical measures to increase supply
	 
	x
	 
	 

	Increasing efficiency of water use
	 
	x
	 
	 

	Economic instruments
	x
	 
	 
	 

	Restriction of water uses
	x
	 
	 
	 

	Landscape planning measures to improve water balance
	 
	x
	 
	 

	Improving forecasting, monitoring and information
	 
	 
	x
	 

	Improving insurance schemes against drought damage
	 
	x
	 
	 

	Combined use of surface water, ground water and return flow
	 
	x
	 
	 

	Regulations for the safe use of reclaimed water
	 
	 
	x
	 

	Regulations for the safe use of water supplies in case of an emergency
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	Coastal zones
	 
	 
	 
	 

	Reinforce or heighten existing coastal protection infrastructure
	 
	 
	 
	 

	Retreat strategies, e.g. managed realignment of dams
	 
	 
	 
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	General adaptation measures
	 
	 
	 
	 

	Awareness raising and involvement of public
	 
	x
	 
	 

	Institutional measures
	 
	x
	 
	 

	Integral risk management and information campaign in coop. with public health authorities
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 


Table A 2 Season and year change of precipitation (%) compared to 1961-1990 for 2030

	Region
	Winter
	Spring
	Summer
	Autumn
	Annual

	North-east
	7
	2
	-9
	7
	0,3

	Lake Sevan eastern coast
	-7
	-4
	-9
	-2
	-5,4

	Lake Sevan western coast
	7
	4
	-5,5
	5,5
	2,1

	Shirak
	-11
	-11
	-7
	-4
	-8,5

	Aragats
	-11
	-7
	-11
	-7
	-8,8

	Aparan-Razdan
	-13
	-9
	-13
	-9
	-10,5

	Ararat Valley
	-11
	-11
	-9
	4
	-7,7

	Vayk
	15
	11
	5
	15
	11,2

	Syunik
	11
	11
	2
	13
	9,7

	Armenia all
	-2,7
	-2,9
	-6,9
	1,2
	-3,1


A 1.3 Azerbaijan

A.1.3.1

Overview of issues and adaptation actions

94. Azerbaijan considers its coastal zones, lowlands and deserts areas to be most vulnerable to floods and droughts; mountainous, agricultural and glacier areas are considered to be vulnerable; urban and industrial areas are considered to be slightly vulnerable and military and economic critical areas are considered not vulnerable. Azerbaijan but does not specify if the vulnerability relates to drought or flood. Azerbaijan states that a reduction in water availability will create problems in drinking water supply and losses in agriculture. For instance the meadow Polezhnyei is at risk to disappear, leading to loss of species. Regarding the effects on human beings, conflicts between water users are reported. Moreover, shortage of water in dry years has lead to an increase in infectious diseases. 

95. In case of floods, infrastructure could be affected. For instance in Prikurinskih, settlements were flooded as was registered in 2002-2005. In the Sheki-Zakatalskoy Selenosnyh zone, the infrastructure was destroyed and there were casualties. In the 90's, because of floods, littoral areas were partially dislocated, affecting infrastructure such as roads, railways, industrial, commercial and recreation areas, beaches and others. However, during floods, medical structures and state organs of sanitary were mobilized; the primary health level was revitalized, census or inventories have been taken to detect infectious patients and control of temperatures were carried out by ambulance mobilization. Additionally, there was more communication to the public and delivery of medicines and disinfection products were increased.

96. The Ministry of Health is aware of adaptation measures on sectors of water quality and demands water management. The Ministry of Environmental Issues, thereby, is aware of adaptation measures on river flood risk management. 

97. In terms of evaluation, Azerbaijan’s major outputs on adaptation to climate change are technical reports. The criteria for evaluation of these reports are still being developed, but some results are already present. These results were not further explored in the questionnaire though.

98. A summary of adaptation measures and their implementation status is provided in Table A 3.
A.1.3.3
Perception of availability and need for information on climate change and related issues

99. Key information for Azerbaijan in decision-making about water issues related to health, comes from projects and programs is located on the website of Razmeshena, The Ministry of Ecology and Natural Resources, the Ministry of Health, statistical reports and the media. Health risks are included in the decision-making. Results of laboratory studies on water content of chemicals, including heavy metals, and data on bacteriological analysis of water, are included in several reports. The findings of these reports are regularly presented in the Republican Centre of Hygiene and Epidemiology. Also the Ministry of Ecology and Natural Resources publishes a newsletter on the status of surface water reservoirs and the rivers Kura and Araks, every ten months. In the case of floods and the registration of infectious diseases, a bacteriological study of sources of drinking water was conducted. There is a network of laboratories in the Republic Gostsannadzora bodies, as well as regional center Protivochumnoy station. All results on availability of water come to this center.

100. The Ministry of Environment mentioned a need for more research about future effects of a decrease in water resources and water supply, and more information about international experiences on assessment and vulnerability methodologies and adaptation measures. The Ministry of Health asked for studies about the effect of air pollutants on human health, because of hydrocarbons activities in the Caspian Sea. With warmer summers, the evaporation of surface water will increase, bringing a higher amount of substances into the air than normally. In addition, this ministry asks for monitoring network and sharing information as well as more studies of water bodies and the effect on human health because of climate change factors.

101. Azerbaijan states the need for having guidance for different climate-related aspects and wants to help with the development of this tool. Both the Ministry of Health and the Ministry of Environment mentioned that they have information about these aspects, but in most of the cases this is insufficient.

102. In order to be able to develop strategic decisions on adaptation to climate change, long, medium and term information about climate change and variability is considered necessary. In order to be able to develop planning decisions, the Ministry of Environment stated the need of long, medium and short term information about climate change. Finally, to develop operational decisions, short and medium term information about climate change is needed according to the Ministry of Environment and only medium term information according to the Ministry of Health.

A.1.3.4

Funding adaptation measures

103. The funding of adaptation processes is mainly taken care of by the government. However, users who are involved in projects are also involved in financing the adaptation process. The costs for the adaptation measures are based on the caused damage and the expected damage.
Table A 3 Water resource adaptation status in Azerbaijan

	Adaptation measure
	Implemented
	Planned
	Effective / necessary (but not planned yet)
	Not relevant/ necessary

	Flood protection
	 
	 
	 
	 

	Technical flood protection
	x (partially)
	x
	 
	 

	Natural retention of flood water
	x (partially)
	 
	x
	 

	Restriction of settlement/building development in risk areas
	x (partially)
	x
	 
	 

	New standards for building development
	 
	 
	x
	 

	Regulations for flood management
	x (partially)
	 
	x
	 

	Improving forecasting, monitoring and information
	x (average)
	x
	 
	 

	Improving insurance schemes against flood damage
	x (little)
	 
	x
	 

	Ad hoc post-event environmental monitoring programme
	x (partially)
	x
	 
	 

	Others, please specify
	 
	 
	 
	 

	Drought/ low flow protection
	 
	 
	 
	 

	Technical measures to increase supply
	x
	x
	 
	 

	Increasing efficiency of water use
	x (partially)
	x
	 
	 

	Economic instruments
	x
	x
	 
	 

	Restriction of water uses
	x (partially)
	x
	 
	 

	Landscape planning measures to improve water balance
	 
	 
	x
	 

	Improving forecasting, monitoring and information
	x (partially)
	x
	 
	 

	Improving insurance schemes against drought damage
	x (partially)
	 
	x
	 

	Combined use of surface water, ground water and return flow
	x (partially)
	x
	 
	 

	Regulations for the safe use of reclaimed water
	x (little)
	 
	x
	 

	Regulations for the safe use of water supplies in case of an emergency
	x (partially)
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	Coastal zones
	 
	 
	 
	 

	Reinforce or heighten existing coastal protection infrastructure
	x
	x
	x
	 

	Retreat strategies, e.g. managed realignment of dams
	x
	x
	x
	 

	Ad hoc post-event environmental monitoring programme
	x (partially)
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	General adaptation measures
	 
	 
	 
	 

	Awareness raising and involvement of public
	x (partially)
	 
	x
	 

	Institutional measures
	x (partially)
	x
	x
	 

	Integral risk management and information campaign in coop. with public health authorities
	x (partially)
	 
	x
	 

	Others, please specify
	 
	 
	 
	 


A 1.4 Belarus

A.1.4.1

Overview of issues and adaptation actions

104. There are no clear prognoses of effects of climate change in the Republic of Belarus. There is only a set of scenarios. Based on expert knowledge, an increase in precipitation is expected in all the river basins in Belarus in spring, summer and autumn. But in the winter, the expectation is that there will be a 50 % decrease in precipitation in the eastern part of Belarus, in the Dniepr river basin. This will cause a decrease in run-off of 20% in the summer. 

105. A 50% change in rain/snow contribution to river recharge will occur in all the river basins in spring, summer and autumn. At the Zapadnaya Dvina (north) and Pripyat river basin in the south of Belarus, there will be a 50% increase in the river run-off and a 20% increase in groundwater recharge in spring and autumn. The flood frequency will also increase 50% in these river basins. On the other hand, there will be a decrease in groundwater recharge of 20% in the Zapadnaya Dvina river basin in the summer. A 50% increase in drought frequency will take place in the summer in the central and southern part of Belarus, in the river basins of Berezina, Nemunas and Svislosh river. 

106. The effects that possible impacts of climate change could have are mainly assessed as negative or very negative. Only an increase of groundwater recharge (Pripyat and Zapadnaya Dvina river basins in spring and autumn) is viewed as a positive effect. 

107. Decreased (surface and ground-) water quality could be the effect of droughts, because of the increase of the concentration of the pollution, but also the effect of floods by involving additional sources of pollution to the river run-off, e.g. discharge of toilet water in agricultural areas, grain storage, etc.

108. Regarding the effects of changes in water resources on human beings, it is mentioned that the increase of warm winters will have negative effects, like snow melt damaging crops. Drought will impact on rivers causing up to 70 % of losses in harvest. In addition, floods may cause human losses, devastation of transport and other means of communication, and damage to the industrial sector. However, there are also expected positive effects such as the growth of different species of trees. 

109. Regarding health, in drought periods the number of people in water objects increases. Consequently, the level of water pollution also increases. In order to control problems resulting from pollution, recreational areas like beaches are controlled. Belarus considers its lowlands and agricultural areas to be very vulnerable to suffer from drought and flood. Urban areas are vulnerable to suffer drought, while Industrial and military areas are vulnerable to suffer from flood. Other economical critical areas like river harbours are very vulnerable to suffer from droughts and floods. It is expected that water ecosystems and the generic composition of aquatic species will change. Also, water ecosystems will be inhabited by the southern species.

110. On governmental or ministerial level, Belarus has no actual adaptation plans on climate change at present. 

111. A summary of adaptation measures and their implementation status is provided in Table A 4
A.1.4.3
Perception of availability and need for information on climate change and related issues

112. Key information for decision-making about water issues related to health in Belarus comes form the First National announcement in accordance with the obligation of the Republic of Belarus to the Framework Convention on Climate Change (2003). Health risks are included in the decision-making. There is a mandatory surveillance and reporting system on water-related diseases in Belarus. It is possible, in case of disease outbreaks following flooding event, to be able to identify the exposure routes of water- related diseases by source of drinking water.

113. Belarus recognized international adopted strategies on adaptation to climate change and in this context, considers it to be necessary to develop research on climate impact assessment of water resources, groundwater, water industry and public health, as well as an assessment of the vulnerability of water, forest and flood plain ecosystems. Creating different scenarios of climate change based on these strategies is also essential. 

114. The availability in Belarus of information and tools is limited for different climate aspects. Belarus also considers it necessary to have a guidance on adaptation and they are willing to cooperate with the development of this tool.

115. In order to develop strategic decisions, long term information about climate change and variability is needed. To develop planning decisions, long term information is required. Finally, to develop operational decisions, short and medium term information about climate change is needed.

A.1.4.4

Funding adaptation measures

116. Belarus has not considered yet about who should pay for adaptation measures in the country.  

Table A 4 Water resource adaptation status in Belarus

	Adaptation measure
	Implemented
	Planned
	Effective / necessary (but not planned yet)
	Not relevant/ necessary

	Flood protection
	 
	 
	 
	 

	Technical flood protection
	x (partially)
	x (partially)
	 
	 

	Natural retention of flood water
	x (partially)
	x (partially)
	 
	 

	Restriction of settlement/building development in risk areas
	x (partially)
	x (partially)
	 
	 

	New standards for building development
	 
	 
	x
	 

	Regulations for flood management
	 
	 
	x
	 

	Improving forecasting, monitoring and information
	x (partially)
	x (partially)
	 
	 

	Improving insurance schemes against flood damage
	 
	 
	x
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	 
	 

	Others, please specify
	 
	 
	 
	 

	Drought/ low flow protection
	 
	 
	 
	 

	Technical measures to increase supply
	 
	x (partially)*
	 
	 

	Increasing efficiency of water use
	 
	x**
	 
	 

	Economic instruments
	 
	x (partially)
	 
	 

	Restriction of water uses
	 
	 
	x
	 

	Landscape planning measures to improve water balance
	 
	 
	x
	 

	Improving forecasting, monitoring and information
	 
	 
	x
	 

	Improving insurance schemes against drought damage
	 
	 
	x
	 

	Combined use of surface water, ground water and return flow
	 
	 
	x
	 

	Regulations for the safe use of reclaimed water
	 
	 
	x
	 

	Regulations for the safe use of water supplies in case of an emergency
	 
	 
	 
	 

	Others, please specify
	 
	 
	 
	 

	Coastal zones
	 
	 
	 
	 

	Reinforce or heighten existing coastal protection infrastructure
	 
	 
	 
	x

	Retreat strategies, e.g. managed realignment of dams
	 
	 
	 
	x

	Ad hoc post-event environmental monitoring programme
	 
	 
	 
	x

	Others, please specify
	 
	 
	 
	 

	General adaptation measures
	 
	 
	 
	 

	Awareness raising and involvement of public
	 
	 
	x
	 

	Institutional measures
	 
	 
	x
	 

	Integral risk management and information campaign in coop. with public health authorities
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	
	
	
	
	

	* off-channel reservoirs are restored
	
	
	
	

	** A state programme for 2008-2012 is elaborated
	
	
	
	


A 1.5 Croatia

A.1.5.1

Overview of issues and adaptation actions

117. In Croatia there is a decrease in precipitation of 5%, which –according to the questionnaire- will cause a 2 % decrease in river run-off and a 2% decrease in groundwater recharge, whereas the drought frequency will also be decreased by 2 %. The frequency of floods is expected to increase by 5%. All this phenomena are expected as a nationwide tendency and are assessed as a negative effect.

118. The expectation is that the decreased precipitation, the increased variability and impaired water quality will all have a strong negative effect on water supply, waste water management, tourism and forestry. The impaired water quality also has a strong negative effect on the bathing water quality. On the sectors flood management, agriculture, energy, industry, navigation, fishery and construction/spatial planning, the changes in climate and water components will have a negative effect, but less severe then on the sectors mentioned above.

119. Mountainous and lowland areas are considered to be vulnerable to suffer from floods, while agricultural areas are vulnerable to suffer both flood and drought. Coastal zones and urban and industrial areas are considered only slightly vulnerable to flood, but other economic critical areas like airports and harbours are more vulnerable to flood. Major changes in water resources might have strong impacts on biodiversity. Regarding human beings, damage on infrastructure because of drought or flood is considered negative. Resources could be on increase of health surveillance.

120. A summary of adaptation measures and their implementation status is provided in Table A 5. 

A.1.5.3
Perception of availability and need for information on climate change and related issues

121. Croatia believes there is a need for guidance on vulnerability, adaptation and climate improving, but they are not interested in helping with the development of this tool. Croatia states to have some climate information and tools, but not for all climate-related, aspects. Croatia does not mention any adaptation measures required to be studied.

122. In order to develop strategically decisions, long term information about climate change and variability is necessary. To develop planning decisions, only medium term information is required and to develop operational decisions, only short term information is needed.

Table A 5 Water resource adaptation status in Croatia
	Adaptation measure
	Implemented
	Planned
	Effective / necessary (but not planned yet)
	Not relevant/ necessary

	Flood protection
	 
	 
	 
	 

	Technical flood protection
	x
	x
	 
	 

	Natural retention of flood water
	 
	x
	 
	 

	Restriction of settlement/building development in risk areas
	 
	 
	 
	x

	New standards for building development
	 
	 
	x
	 

	Regulations for flood management
	 
	x
	 
	 

	Improving forecasting, monitoring and information
	 
	x
	 
	 

	Improving insurance schemes against flood damage
	 
	 
	x
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	 
	 

	Others, please specify
	 
	 
	 
	 

	Drought/ low flow protection
	 
	 
	 
	 

	Technical measures to increase supply
	 
	x
	 
	 

	Increasing efficiency of water use
	 
	x
	 
	 

	Economic instruments
	 
	x
	 
	 

	Restriction of water uses
	 
	 
	 
	 

	Landscape planning measures to improve water balance
	 
	 
	x
	 

	Improving forecasting, monitoring and information
	 
	 
	 
	 

	Improving insurance schemes against drought damage
	 
	 
	 
	 

	Combined use of surface water, ground water and return flow
	 
	 
	 
	 

	Regulations for the safe use of reclaimed water
	 
	 
	 
	 

	Regulations for the safe use of water supplies in case of an emergency
	 
	 
	 
	 

	Others, please specify
	 
	 
	 
	 

	Coastal zones
	 
	 
	 
	 

	Reinforce or heighten existing coastal protection infrastructure
	 
	 
	 
	 

	Retreat strategies, e.g. managed realignment of dams
	 
	 
	 
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	 
	 

	Others, please specify
	 
	 
	 
	 

	General adaptation measures
	 
	 
	 
	 

	Awareness raising and involvement of public
	x
	x
	 
	 

	Institutional measures
	 
	x
	 
	 

	Integral risk management and information campaign in coop. with public health authorities
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 


A 1.6 Georgia

A.1.6.1

Overview of issues and adaptation actions

123. Despite the considerable uncertainty in precipitation predictions, a 5% decrease in Georgia in overall precipitation on national level is expected by 2050, with strong inter-seasonal variability. The process of climate change differently affects various regions of Georgia. During the preparation process of Second National Communication of Georgia to the UNFCCC three regions were found to be most vulnerable to climate change: Dedpolistskaro region (Eastern Georgia), Lentekhi Region (Western Georgia) and Poti region (Western Georgia, coastal zone). 

124. Eastern Georgia (especially in Dedoplstskaro Region) is facing an average 7% decrease in precipitation with a 30% decrease in the summer. This will cause an increase the frequencies of drought and a 5-6% decrease in annual run-off at the middle of the 21st century in the river Iori, which is the most vulnerable. The water from the River Iori is used for irrigation purposes in some regions and for supply of water to Tbilisi, the capital. Another big river of Eastern Georgia, Alazani is predicted to lose about 4% of stream flow, but despite of this Alazani will remain significantly more abundant in water than Iori

125. Western Georgia and the coastal zone just have a 4% decrease in annual precipitation, but the seasonal winter precipitation (snow) will increase by 14%. This increased inter-seasonal variability of precipitation will have a 5-10% increase in river run-off in the spring in the Rivers Rioni and Tskhenistskali and thus a strong negative effect on the flood frequency and the occurrence of landslides.

126. Factors like increased sea level, increased storm frequencies, activation of sedimentation in rivers with glacier feeding are already threatening the coastal zone of Georgia. A sea level rise of 20-30 cm is expected in 2050 in the delta of the River Rioni (Poti-region). Already from 1925 the sea level has raised by 0.7 m, and the sea has captured the sea-shore of 3.5 km width.

127. Effects of climate change on agriculture have been thoroughly researched in Dedoplistkaro region. Dedoplistkaro region is a rich agricultural region of Georgia, supplying about one-fifth of main agricultural crops (wheat, sunflower, etc). Climate change already has had significant negative effects on this region and particular on its agriculture. These effects are represented by increased frequencies of droughts, soil degradation, increased frequencies of strong winds, etc. The research shows that some crops are already experiencing irrigation requirements that are not fulfilled. The predicted decrease of summer precipitation and increased variability of precipitation will make these effects more pronounced in this region.

128. Decreased precipitation and increased temperature will reduce the run-offs of Georgian rivers and cause problems in water supply. These problems will be more pronounced on Eastern Georgia Rivers with high water demand (such as Iori).

129. The major part of Georgia’s electricity is produced through local hydropower plants. The reduced stream flow of rivers will reduce electricity generation of existing hydropower plants. Impacts of Sea level rise include: Destruction and damage of houses and other constructions, flooding and salinisation of agricultural segments, worsening of coastal infrastructure (including ports, airport, railroad, oil terminals, highways), change in vegetation season, degradation of pastures and forests, change in tourist season, beach degradation and change in fish living horizons due to change of thermal characteristics of the aquatic environment. 

130. The mountainous areas and infrastructure of economically critical areas located in coastal zones, like ports, airport, railroad, oil terminals, and highways are considered to be very vulnerable to flood, while desert areas are very vulnerable to drought. Moreover, agricultural areas are very vulnerable to drought and flood. Glacier areas are vulnerable to flood; it has been reported that glacier run-off contributes in spring flood of rivers, but more studies are required on this subject. Urban and lowlands areas are slightly vulnerable to drought; nothing has been mentioned about flood. Finally, industrial and military areas are not vulnerable to drought or flood.

131. It is considered that climate change will have several impacts on biodiversity. For instance, in Eastern Georgia there has been an increase in frequencies of droughts, endemic species experience degradation. Moreover, it has been observed that the desertification process changes the biodiversity as in Vashlovani reserve. Degradation of pastures has also been noticed. Kolheti reserve (Western Georgia) experiences frequent flooding and soil salinisation. In mountainous regions of Western Georgia landslides destroy large areas of forests, also.

132. In Eastern Georgia (Kakheti region) there is significant shortage of fresh water, the main source for drinking water is groundwater. In consequence, there is a potential negative impact, if the quantity and quality of groundwater changes. The decrease of river run-off in this region will cause problems on irrigation systems and conflicts between users. Social impacts due to climate change on water resources have been researched for Georgia’s coastal zone; these include human casualty, injuries, stress, frequent infectious diseases due to the floods from the coastal settlements canalization, and population’s eco-migration from affected areas.

133. Management to improve fishery, recreation and protected areas is one of the sectors which should be taken in consideration in the Black sea coastal zone of the Poti port area and the Rioni Delta. 

134. The major outputs of adaptation to climate change in Georgia are the development of technical reports, the development infrastructure, the establishment of an Adaptation Committee, the establishment of an early alarm system, the raising of awareness among stakeholders and the integration of climate change issue and adaptation measures in the coastal zone development programs. The criteria for evaluating the success of adaptation are the decrease in washed territories, the decrease in areas that are degraded after floods and storms and the decrease of protected areas flooded by rivers and storms. Thereby little or no damaging of local infrastructure is mentioned as criteria. 

135. A summary of adaptation measures and their implementation status is provided in Table A 6. 

A.1.6.3
Perception of availability and need for information on climate change and related issues

136. Georgia’s key information sources for decision-making on water issues related to health, comes from climate change forecast and its possible impact on sea level raise and storms. The Monitoring and Forecasting Center provides the ongoing changes in sea level raise and increase in storms intensity. Health risks are included in criteria for adaptation measures. There is a mandatory surveillance and reporting system on water-related diseases in Georgia. The Environmental Agency is responsible for monitoring of surface water quality. They have no equipment to perform biological monitoring on surface water resources, but this is commissioned and Georgia is awaiting such equipment in the near future. The Ministry of Agriculture has just been appointed as responsible for monitoring of fresh (drinking) water resources, but their capacities are not yet satisfactory for such monitoring. However, they are implementing the program to build appropriate capacity.

137. Georgia stated that more specific research is required, like the impacts of climate change on water surface, and groundwater recharge and quality should be researched. In addition, the share of glacier run-off in river stream flow should be researched, forecasts on Black Sea level rise should be improved and prediction of river run-offs on other rivers in the country should be developed. 

138. Georgia would like more availability of information and tools about climate, vulnerability assessments and climate proofing, but not about the adaptation process. However, they consider it to be important to have a guidance for these climate aspects. Georgia is interested to help with the development of the tool on the issue of the adaptation process. 

139. In order to develop strategic decisions, long term information about climate change and variability is needed. To develop planning decisions, long and medium term information about climate change and vulnerability is needed. Finally, to develop operational decisions, only short term information is required.

A.1.6.4

Funding adaptation measures

140. In Georgia there are no financing mechanisms identified yet. However, one of the co-financers of the adaptation to climate change process in the black sea coastal zone is the municipality of city Poti that will benefit from the measures. The initial tentative cost for adaptation measures in Georgia is 1 million Lari (€ 440.000) for technical measures and 50.000 Lari (€ 22.000) for project preparation. These costs are only for the development of local capacities for integration of adaptation measures in planning. The full costs will be assessed during full-size project preparation, however, now the full costs are calculated at 5 million Lari (€ 2.200.000) for temporary measures and 25 million Lari (€ 11.000.000) for measures over a 20-year period.

Table A 6 Water resource adaptation status in Georgia

	Adaptation measure
	Implemented
	Planned
	Effective / necessary (but not planned yet)
	Not relevant/ necessary

	Flood protection
	 
	 
	 
	 

	Technical flood protection
	x
	 
	x
	 

	Natural retention of flood water
	 
	 
	 
	x

	Restriction of settlement/building development in risk areas
	x
	 
	 
	 

	New standards for building development
	 
	 
	 
	x

	Regulations for flood management
	 
	 
	x
	 

	Improving forecasting, monitoring and information
	 
	 
	x
	 

	Improving insurance schemes against flood damage
	 
	 
	x
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	Drought/ low flow protection
	 
	 
	 
	 

	Technical measures to increase supply
	x
	x
	 
	 

	Increasing efficiency of water use
	x
	 
	 
	 

	Economic instruments
	x
	 
	 
	 

	Restriction of water uses
	x
	 
	 
	 

	Landscape planning measures to improve water balance
	 
	x
	 
	 

	Improving forecasting, monitoring and information
	x
	 
	 
	 

	Improving insurance schemes against drought damage
	 
	 
	x
	 

	Combined use of surface water, ground water and return flow
	 
	 
	 
	x

	Regulations for the safe use of reclaimed water
	 
	 
	x
	 

	Regulations for the safe use of water supplies in case of an emergency
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	Coastal zones
	 
	 
	 
	 

	Reinforce or heighten existing coastal protection infrastructure
	 
	x
	 
	 

	Retreat strategies, e.g. managed realignment of dams
	 
	x
	 
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	Restriction of settlement/building development in risk areas
	x
	 
	 
	 

	Improving flood forecasting, monitoring and information
	 
	x
	 
	 

	General adaptation measures
	 
	 
	 
	 

	Awareness raising and involvement of public
	 
	x
	 
	 

	Institutional measures
	 
	x
	 
	 

	Integral risk management and information campaign in coop. with public health authorities
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 


A 1.7 Kyrgyzstan

A.1.7.1

Overview of issues and adaptation actions

141. Kyrgyzstan has implemented a broad pallet of measures on nearly all given water sectors. On the demand management of water they measured the water supply and water use and created an association of water users. The reconstruction of irrigation networks is part of the supply management. For the river flood management Kyrgyzstan developed measures to respond on emergencies. To manage the water quality the government of Kyrgyzstan issues licences for water use. Besides these licenses, licenses are needed for the discharge of pollutants. On the hydrological cycle management, new hydroelectric power plans are constructed. Furthermore there is also an academy for water energy opened in Central Asia.

142. The expected impacts of change in water balance, related to human beings, are changes in the energy sector, reduction of agriculture with implication on the economy, damage in the environment, conflicts between water users, including across borders. In relation to health, outbreaks of diseases are expected.

143. Areas in Kyrgyzstan that are considered to be very vulnerable include mountainous areas, glacier areas, lowlands areas, desert areas, and agricultural areas. Kyrgyzstan states that 'vulnerability of water resources in the territory has not been explored', although, mountain terrain, the presence of glaciers and arid climate leads to the assumption that these areas are vulnerable. It is not specified if these areas are vulnerable to drought or flood.

144. Kyrgyzstan states that effects of changes in the water environment have not yet been studied. However, they have carried out an adaptation assessment. No further information is available. 

145. A summary of adaptation measures and their implementation status is provided in Table A 7. 

A.1.7.3
Perception of availability and need for information on climate change and related issues

146. Kyrgyzstan’s key information sources for decision-making on water issues related to health are the media. Health risks are included in criteria for adaptation measures. In the republic there is a system for reporting diseases associated with the consumption of water. Water resources are monitored by regular inspections and maintenance. In case of disease outbreaks, following from flooding event, Kyrgyzstan is able to identify the exposure routes of water- related diseases by source of drinking water.

147. Kyrgyzstan believes that the influence of climate on water resources has not been studied well enough. Thereby, Kyrgyzstan pointed out the need of guidance for all climate-related aspects and they are willing to cooperate with the development of this tool. They mentioned to have limited information about these aspects, and only little about climate in general.

148. Kyrgyzstan only wants to carry out operational decisions and in order to do so, short term information is required.

A.1.7.4

Funding adaptation measures

149. The initiative for developing adaptation measures has been paid for by the state. There is a state budget for adaptation measures. An adaptation assessment has not been carried out yet, so the costs for adaptation are not estimated yet.

Table A 7 Water resource adaptation status in Kyrgyzstan
	Adaptation measure
	Implemented
	Planned
	Effective / necessary (but not planned yet)
	Not relevant/ necessary

	Flood protection
	 
	 
	 
	 

	Technical flood protection
	 
	x
	 
	 

	Natural retention of flood water
	 
	 
	 
	x

	Restriction of settlement/building development in risk areas
	 
	x
	 
	 

	New standards for building development
	 
	 
	 
	x

	Regulations for flood management
	 
	x
	 
	 

	Improving forecasting, monitoring and information
	 
	x
	 
	 

	Improving insurance schemes against flood damage
	 
	 
	x
	 

	Ad hoc post-event environmental monitoring programme
	 
	x
	 
	 

	Others, please specify
	 
	 
	 
	 

	Drought/ low flow protection
	 
	 
	 
	 

	Technical measures to increase supply
	x
	 
	 
	 

	Increasing efficiency of water use
	 
	x
	 
	 

	Economic instruments
	x
	 
	 
	 

	Restriction of water uses
	x
	 
	 
	 

	Landscape planning measures to improve water balance
	x
	 
	 
	 

	Improving forecasting, monitoring and information
	 
	x
	 
	 

	Improving insurance schemes against drought damage
	 
	 
	x
	 

	Combined use of surface water, ground water and return flow
	x
	 
	 
	 

	Regulations for the safe use of reclaimed water
	x
	 
	 
	 

	Regulations for the safe use of water supplies in case of an emergency
	x
	 
	 
	 

	Others, please specify
	 
	 
	 
	 

	Coastal zones
	 
	 
	 
	 

	Reinforce or heighten existing coastal protection infrastructure
	 
	 
	 
	 

	Retreat strategies, e.g. managed realignment of dams
	 
	 
	 
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	 
	 

	Others, please specify
	 
	 
	 
	 

	General adaptation measures
	 
	 
	 
	 

	Awareness raising and involvement of public
	x
	 
	 
	 

	Institutional measures
	 
	x
	 
	 

	Integral risk management and information campaign in coop. with public health authorities
	 
	x
	 
	 

	Others, please specify
	 
	 
	 
	 


A 1.8 The Former Yugoslav Republic of Macedonia

A.1.8.1

Overview of issues and adaptation actions

150. Macedonia is expecting a decrease of the average rainfall value of 2 to 6% compared to the period 1961-1990, which will cause a 13 to 16% decrease in river run-off by 2050. The most vulnerable is the south-eastern part of the country. Both the Bregalnica and the Strumica river basin in this part of the country have an increased risk of droughts as a negative effect. Due to an increased variability in precipitation, an increased risk of both droughts and floods is expected. 

151. In times of drought, the negative effect will be a decreased surface water quality; especially the Vardar river basin will be affected. But in other times, the Vardar River also has a increased risk of floods. 

152. The decreased precipitation will have a strong negative effect on water supply and forestry, while the increased variability especially has a strong negative impact on flood management. In times of increased precipitation, higher run-off and/or floods, there will be a strong negative effect on flood and waste water management and damage to infrastructure, such as motorways, railways and pipelines.

153. Mountainous areas are considered to be vulnerable to drought. Urban, industrial and agricultural areas are vulnerable to suffer both drought and flood. The change in water balance is expected to cause a reduction of fish population. Also the impacts are considered negative on glacial lakes, bogs and peat bogs, springs, and maintain streams.

154. The main impacts in relation to human beings are damages in infrastructure, mainly in water management facilities, and economic losses, caused by flash floods. The impact in relation to health is on drinking water.

155. A summary of adaptation measures and their implementation status is provided in Table A 8. 

A.1.8.3
Perception of availability and need for information on climate change and related issues

156. Macedonia states that there is a need for developing two specific studies into climate change conditions. The first is about groundwater (methodology for vulnerability assessment), the second is about water balance (simulation). Macedonia does not have information or tools for these different climate-related aspects. They mentioned the need for a guide that focuses on these aspects and their interest in helping with the development of this tool. 

157. In order to develop strategic decisions, long term information about climate change and variability is necessary. To develop planning decisions, Macedonia needs medium and short term information on climate and weather change. Finally, in order to develop operational decisions, short term information is required.

Table A 8 Water resource adaptation status in The Former Yugoslav Republic of Macedonia
	Adaptation measure
	Implemented
	Planned
	Effective / necessary (but not planned yet)
	Not relevant/ necessary

	Flood protection
	 
	 
	 
	 

	Technical flood protection
	 
	x
	 
	 

	Natural retention of flood water
	 
	 
	x
	 

	Restriction of settlement/building development in risk areas
	 
	 
	x
	 

	New standards for building development
	 
	 
	x
	 

	Regulations for flood management
	 
	x
	 
	 

	Improving forecasting, monitoring and information
	 
	x
	 
	 

	Improving insurance schemes against flood damage
	 
	x
	 
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	Drought/ low flow protection
	 
	 
	 
	 

	Technical measures to increase supply
	 
	x
	 
	 

	Increasing efficiency of water use
	 
	x
	 
	 

	Economic instruments
	 
	x
	 
	 

	Restriction of water uses
	 
	x
	 
	 

	Landscape planning measures to improve water balance
	 
	x
	 
	 

	Improving forecasting, monitoring and information
	 
	x
	 
	 

	Improving insurance schemes against drought damage
	 
	x
	 
	 

	Combined use of surface water, ground water and return flow
	 
	x
	 
	 

	Regulations for the safe use of reclaimed water
	 
	x
	 
	 

	Regulations for the safe use of water supplies in case of an emergency
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	Coastal zones
	 
	 
	 
	 

	Reinforce or heighten existing coastal protection infrastructure
	 
	 
	 
	 

	Retreat strategies, e.g. managed realignment of dams
	 
	 
	 
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	 
	 

	Others, please specify
	 
	 
	 
	 

	General adaptation measures
	 
	 
	 
	 

	Awareness raising and involvement of public
	x
	 
	 
	 

	Institutional measures
	 
	 
	 
	 

	Integral risk management and information campaign in coop. with public health authorities
	 
	x
	 
	 

	Others, please specify
	 
	 
	 
	 


A 1.9 Moldova

A.1.9.1

Overview of issues and adaptation actions

158. Moldova’s major outputs from adaptation to climate change are technical reports. However, no evaluation of these adaptation measures is carried out yet, so it is too early to say anything about failure or success of the adaptation.

159. In Moldova a 2-5% decrease in precipitation is expected by 2050 in the Dniester and Prut river basins. This will decrease the run-off in these rivers by 7-18 % and a reduction of the flood frequency of 5-10 %. According to expert knowledge, increased variability in precipitation, decrease in precipitation and the resulting decrease in surface and groundwater quality, are negative effects, whereas decreased run-off and groundwater recharge and a decreased risk of floods have no effect or are not relevant. The 30-40% increase in drought frequency, that is expected, is rated as a negative effect.

160. The decreased precipitation especially has a strong negative effect on the agriculture and energy sector in Moldova; on the other sectors, it will have also a negative effect but less severe. The increased variability in precipitation and river flow will essentially have a negative effect on navigation. Impaired water quality has a negative effect on water supply, waste water management, agriculture, industry, tourism, fishery, forestry and bathing water quality. Damage to infrastructure and real estate or loss of land is not rated.

161. In terms of droughts and floods, Moldova’s coastal zones and lowland areas are considered very vulnerable; urban and agricultural areas are vulnerable and industrial areas are slightly vulnerable. However, it is not specified if this vulnerability occurs because of drought or flood. Impacts are considered negative, no additional information is provided. The main impact is on the economy, mainly in the agrarian sector.

162. A summary of adaptation measures and their implementation status is provided in Table A 9. 

A.1.9.3
Perception of availability and need for information on climate change and related issues

163. In Moldova, decisions concerning water issues related to health are taken by the government and by NGOs. 

164. Moldova is worried about the decrease of water resources, so they state the need for the development of adaptation measures to this specific concern. In addition, they believe it is important to have reliable information on the status of the river resources in the European continent and the basic policies for adaptation. Moldova did not express having information about climate-related aspects, no comments were made about the requirement of a guidance or the willingness to cooperate with its development.

A.1.9.4

Funding adaptation measures

165. Moldova finances their climate change adaptation projects from the state budget.

Table A 9 Water resource adaptation status in Moldova
	Adaptation measure
	Implemented
	Planned
	Effective / necessary (but not planned yet)
	Not relevant/ necessary

	Flood protection
	 
	 
	 
	 

	Technical flood protection
	 
	x
	 
	 

	Natural retention of flood water
	 
	 
	x
	 

	Restriction of settlement/building development in risk areas
	 
	 
	x
	 

	New standards for building development
	 
	 
	 
	 

	Regulations for flood management
	 
	 
	x
	 

	Improving forecasting, monitoring and information
	x
	x
	 
	 

	Improving insurance schemes against flood damage
	 
	x
	 
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	Drought/ low flow protection
	 
	 
	 
	 

	Technical measures to increase supply
	 
	 
	x
	 

	Increasing efficiency of water use
	 
	 
	x
	 

	Economic instruments
	 
	 
	x
	 

	Restriction of water uses
	 
	 
	 
	 

	Landscape planning measures to improve water balance
	 
	 
	x
	 

	Improving forecasting, monitoring and information
	 
	 
	x
	 

	Improving insurance schemes against drought damage
	 
	 
	x
	 

	Combined use of surface water, ground water and return flow
	 
	 
	 
	 

	Regulations for the safe use of reclaimed water
	 
	 
	 
	 

	Regulations for the safe use of water supplies in case of an emergency
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	Coastal zones
	 
	 
	 
	 

	Reinforce or heighten existing coastal protection infrastructure
	 
	x
	 
	 

	Retreat strategies, e.g. managed realignment of dams
	 
	 
	 
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	General adaptation measures
	 
	 
	 
	 

	Awareness raising and involvement of public
	x
	x
	 
	 

	Institutional measures
	x
	x
	 
	 

	Integral risk management and information campaign in coop. with public health authorities
	x
	x
	 
	 

	Others, please specify
	 
	 
	 
	 


A 1.10 Ukraine

A.1.10.1
Overview of issues and adaptation actions

166. Mountainous and lowland areas are very vulnerable to flooding as events were reported in 1992, 1993, 1997, 1998, 2001, 2005, and 2007, and in 1993, 1996, 1999, 2004, and 2006, respectively. Desert areas are very vulnerable to drought, and agricultural areas are very vulnerable to suffer both drought and flood. Coastal zones, urban and industrial areas, military areas and other economically critical areas are considered to be vulnerable, but it is not specified if this is about drought or flood. A decline of species of plants growing in hydrophilic reserves is expected.

167. The reduction of river flows and a decrease in water quality may affect health. The reduction of electricity producing capacity due to a reduction of water availability in hydroelectric plants will have a negative impact. Also for agriculture it will have a negative impact, because of a decrease in yield. In the period 2003 to 2007, the floods and natural disasters in western regions of Ukraine caused great damage in property, and consequently resulted in an outflow of funds from the state budget of Ukraine. 

168. A summary of adaptation measures and their implementation status is provided in Table A1.10. 

A.1.10.3
Perception of availability and need for information on climate change and related issues

169. Ukraine expressed the necessity of several studies in different areas related to climate change issues. Some examples are: flow distribution in current conditions and in long term, scenarios establishment of water allocation within the year in different physical-geographical zones, new quality standards for drinking water and development of adaptation measures for major industries. 

170. Ukraine also expressed its interest in cooperate with the development of a guide, because they consider it important and needed. They mentioned to have very limited information about climate change, no information about vulnerability assessments and some information about adaptation process and climate proofing but at the level of scientific research.

171. In order to make strategically decisions, Ukraine needs long term information about climate change and variability. To make planning decisions, medium and short term information for climate and weather change, focus on seasonal forecast and real time, respectively are needed. In order to make operational decisions, short term information is needed.

Table A 10 Water resource adaptation status in Ukraine
	Adaptation measure
	Implemented
	Planned
	Effective / necessary (but not planned yet)
	Not relevant/ necessary

	Flood protection
	 
	 
	 
	 

	Technical flood protection
	x
	x
	 
	 

	Natural retention of flood water
	x
	x
	x
	 

	Restriction of settlement/building development in risk areas
	 
	 
	x
	 

	New standards for building development
	 
	 
	x
	 

	Regulations for flood management
	x
	x
	 
	 

	Improving forecasting, monitoring and information
	x
	x
	 
	 

	Improving insurance schemes against flood damage
	 
	 
	x
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	Drought/ low flow protection
	 
	 
	 
	 

	Technical measures to increase supply
	 
	 
	x
	 

	Increasing efficiency of water use
	 
	x
	x
	 

	Economic instruments
	x
	x
	 
	 

	Restriction of water uses
	x
	 
	 
	 

	Landscape planning measures to improve water balance
	 
	 
	x
	 

	Improving forecasting, monitoring and information
	 
	x
	 
	 

	Improving insurance schemes against drought damage
	 
	 
	x
	 

	Combined use of surface water, ground water and return flow
	 
	 
	x
	 

	Regulations for the safe use of reclaimed water
	x
	x
	 
	 

	Regulations for the safe use of water supplies in case of an emergency
	x
	x
	 
	 

	Others, please specify
	 
	 
	 
	 

	Coastal zones
	 
	 
	 
	 

	Reinforce or heighten existing coastal protection infrastructure
	 
	x
	 
	 

	Retreat strategies, e.g. managed realignment of dams
	 
	 
	x
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 

	General adaptation measures
	 
	 
	 
	 

	Awareness raising and involvement of public
	x
	x
	 
	 

	Institutional measures
	 
	 
	x
	 

	Integral risk management and information campaign in coop. with public health authorities
	 
	 
	x
	 

	Others, please specify
	 
	 
	 
	 


A 1.11 Uzbekistan

A.1.11.1
Overview of issues and adaptation actions

172. Uzbekistan mentioned two events in case of floods and droughts; a flood in 1969 and a drought in 2001. Mountainous and glacier areas are considered very vulnerable to one of the two phenomena. Coastal zones, lowland areas and agricultural areas are mentioned as being vulnerable. Urban and industrial areas are categorized as slightly vulnerable and military areas are not vulnerable. However, it is not specified in which cases drought and/or floods are meant. A negative effect on biodiversity is expected by either droughts or floods. Economic losses are expected, particularly in agriculture, drinking water, leading to conflicts at the national and regional level. This would aggravate social and environmental conditions. In health, the impacts will exacerbate epidemiological conditions during droughts.

173. Uzbekistan did not produce technical reports, websites or similar on adaptation to climate change. However, a system of ecological indicators has been developed in the republic, which can be used to evaluate adaptation and to measure success of adaptation. For the last 5 years, an assessment of environmental status, including water resources, was performed using ecological indicators. The State Committee for Nature does not expose any information about initial costs about measures of any kind.

174. A summary of adaptation measures and their implementation status is provided in Table A 11. 

A.1.11.3
Perception of availability and need for information on climate change and related issues

175. Uzbekistan’s key information sources for decision-making on water issues related to health comes from annual information on water resources quality (surface water resources), the State Committee for Geology: underground water resources and the State Committee for Nature Protection: sources of pollution of the environment. 

176. Uzbekistan pointed out the need of studying ecological conditions of surface and groundwater flow forming zones, and developing a complex study of surface and groundwater flow formation under different climatic conditions. Additionally, the status of mountain glaciers, the snowfield and the snow cover are very important to be assessed. In order to make strategic decisions, Uzbekistan needs long term information about climate change and variability.

177. Uzbekistan mentioned having information for most aspects of climate change, except for climate proofing. That is why they consider it necessary to develop a guidance related to this specific aspect. Also, they want to help developing the guidance.

A.1.11.4
Funding adaptation measures

178. Uzbekistan does not have information about cost and implementing costing methods, but the funding of projects is done from the state budget. 

Table A 11 Water resource adaptation status in Uzbekistan
	Adaptation measure
	Implemented
	Planned
	Effective / necessary (but not planned yet)
	Not relevant/ necessary

	Flood protection
	 
	 
	 
	 

	Technical flood protection
	x
	 
	 
	 

	Natural retention of flood water
	x (started)
	x
	 
	 

	Restriction of settlement/building development in risk areas
	x
	x
	 
	 

	New standards for building development
	x
	 
	 
	 

	Regulations for flood management
	x
	 
	 
	 

	Improving forecasting, monitoring and information
	x
	 
	 
	 

	Improving insurance schemes against flood damage
	 
	 
	x
	 

	Ad hoc post-event environmental monitoring programme
	x
	 
	 
	 

	Others, please specify
	 
	 
	 
	 

	Drought/ low flow protection
	 
	 
	 
	 

	Technical measures to increase supply
	x
	 
	 
	 

	Increasing efficiency of water use
	x
	x
	 
	 

	Economic instruments
	x
	 
	 
	 

	Restriction of water uses
	x
	x
	 
	 

	Landscape planning measures to improve water balance
	x
	 
	 
	 

	Improving forecasting, monitoring and information
	x
	 
	 
	 

	Improving insurance schemes against drought damage
	 
	 
	x
	 

	Combined use of surface water, ground water and return flow
	x
	 
	 
	 

	Regulations for the safe use of reclaimed water
	x
	 
	 
	 

	Regulations for the safe use of water supplies in case of an emergency
	x
	x
	 
	 

	Others, please specify
	 
	 
	 
	 

	Coastal zones
	 
	 
	 
	 

	Reinforce or heighten existing coastal protection infrastructure
	 
	 
	 
	 

	Retreat strategies, e.g. managed realignment of dams
	 
	 
	 
	 

	Ad hoc post-event environmental monitoring programme
	 
	 
	 
	 

	Others, please specify
	 
	 
	 
	 

	General adaptation measures
	 
	 
	 
	 

	Awareness raising and involvement of public
	 
	x
	 
	 

	Institutional measures
	 
	x
	 
	 

	Integral risk management and information campaign in coop. with public health authorities
	x (started)
	x
	 
	 

	Others, please specify
	 
	 
	 
	 


Questionnaire on the impacts of climate change on water resources and adaptation strategies 

Convention on the Protection and Use of Transboundary Watercourses and International Lakes 

Background

As mandated at the fourth Meeting of the Parties to the Convention of the Protection and Use of Transboundary Watercourses and International Lakes (Water Convention), the Task Force on Water and Climate is to prepare a Guidance on Water and Adaptation to Climate Change for presentation to and possible adoption by Meeting of the Parties at its next session in 2009. This Guidance will be targeted to support cooperation and decision-making in transboundary basins on a range of issues related to climate change and its impacts on water resources. The Guidance will address adaptation policy, strategy development and adaptation measures in transboundary water management and water services vis-à-vis changes in water availability and water quality, and resulting health-related issues. 

The work of the Task Force will be based on the progress already achieved in EEA (European Environment Agency) countries, in particular the survey on impacts of climate change and adaptation strategies in EEA countries carried out by the German Environment Ministry, the European Commission and the EEA. 

The present questionnaire is intended to collect information on adaptation to climate change measures in non-EEA countries of the UNECE region. Its results will be combined with the results collected from EEA-countries and used to finalize the Guidance. The results will enrich the Guidance with country-specific information and ensure that the document is relevant for the entire UNECE-region; they will also be presented at an international workshop on water and adaptation to climate change to be held in early July 2008 in Amsterdam.

This activity could be considered as a regional contribution to adaptation activities under the United Nations Framework Convention on Climate Change, such as the Nairobi work programme on impacts, vulnerability and adaptation to climate change
.
The aims of the questionnaire

· To collect information on the impacts, vulnerabilities and responses related to climate change impacts on water resources in non-EEA countries of the UNECE region;

· To assess the vulnerability of water resources and relevant sectors to climate change;

· To compile potential adaptation measures and strategies as well as information on implementation experiences. 

Why should you answer the questionnaire?

By answering this questionnaire, you will:

· Ensure that the particular concerns of your country, both in national and transboundary contexts, are adequately considered in the preparation for the Guidance; 

· Contribute to a comprehensive appraisal of potential climate change impacts and vulnerabilities, as well as water management adaptation strategies, in the UNECE region.

For reference, please note in the EEA report how EEA countries have filled in the questionnaire “Climate change and water adaptation issues” (Technical report No 2/2007, http://reports.eea.europa.eu/technical_report_2007_2/en) 

For further questions, contact: 
Mr. Jos Timmerman, Centre for Water Management, the Netherlands. Phone: +31 320 298 779, e-mail: jos.timmerman@rws.nl
or:
Ms. Ella Behlyarova, Convention on the Protection and Use of Transboundary Watercourses and International Lakes, UNECE. Tel: +41 22 9172376, e-mail: water.convention@unece.org
Please return the completed English or Russian version of the questionnaire by 15 March 2008 at the latest to: water.convention@unece.org
***

Questionnaire

Please fill the name of the contact person for this questionnaire

	Name:

	Institution:

	Department:

	Address:



	Country:

	Telephone:

	Fax:

	E-mail:

	Website:


Please indicate where information is not available using “N/A”.

PART A: Assessment of future impacts

1. What changes in water resources do you think will take place in your country as a consequence of climate change within the next 50 years? Please give an estimate on the basis of your current knowledge from existing studies (please references to the relevant studies, if possible). If necessary, please use the right-hand column to indicate in which regions or river basins or during what seasons these changes will be the most pronounced. 

	Natural phenomena
	Change
	Projected Time
	National/ River basins/ Seasons

	Increase in precipitation (rain and snow) of 
	__%
	
	

	Decrease in precipitation (rain and snow) of
	__%
	
	

	Change in rain/snow contribution to river recharge (increase in rain/ decrease in snow)
	
	
	

	Increase in river run-off of
	__%
	
	

	Decrease in river run-off of 
	__%
	
	

	Increase in groundwater recharge of
	__%
	
	

	Decrease of groundwater recharge of 
	__%
	
	

	Increase in flood frequency of 
	__%
	
	

	Decrease in flood frequency 
	__%
	
	

	Increase in drought frequency of 
	__%
	
	

	Decrease in drought frequency of 
	__%
	
	

	Sea level rise of
	__cm
	
	

	Sea level decline of
	__cm
	
	

	Others, please specify:
	
	
	


Please, provide further explanation on the information included in the table above, if relevant 

2. In the following table, please give an assessment of the effects that possible impacts of climate changes could have on different components of water resources in your country. Please indicate if these relate to floods (by marking with “F’) and/or droughts (“D”). If the anticipated impacts will vary regionally, please indicate specific regions or river basins in the space provided in the right-hand column.

	Effects

Possible change
	Very negative
	Negative
	No effect or not relevant
	Positive
	Very positive
	Regions or river basins particularly affected

	Increased precipitation
	
	
	
	
	
	

	Decreased precipitation
	
	
	
	
	
	

	Increased variability in precipitation
	
	
	
	
	
	

	Decreased run-off
	
	
	
	
	
	

	Increased run-off
	
	
	
	
	
	

	Decreased groundwater recharge
	
	
	
	
	
	

	Increased groundwater recharge
	
	
	
	
	
	

	Decreased surface water quality 
	
	
	
	
	
	

	Increased surface water quality
	
	
	
	
	
	

	Decreased groundwater quality
	
	
	
	
	
	

	Increased groundwater quality
	
	
	
	
	
	

	Decreased risk of floods
	
	
	
	
	
	

	Increased risk of floods
	
	
	
	
	
	

	Decreased risk of droughts
	
	
	
	
	
	

	Increased risk of droughts
	
	
	
	
	
	

	Sea level rise
	
	
	
	
	
	

	Decrease in glacier run-off
	
	
	
	
	
	

	Others, please specify
	
	
	
	
	
	


	This answer is based on
	
	Expert knowledge
	
	A research study (please make reference)
	
	Other


Please include references to documents or websites of scientific work assessing the above-mentioned impacts. Please provide further explanation of the information included in the table above, if relevant 

3. Please provide an estimate of the impact the changes in climate and water components would have on different sectors in your country. Please fill in numbers from –2 to +2 where appropriate (-2 = strong negative effect; -1 = negative effect, 0 = no effect or no relevance; +1 = positive effect, +2 = strong positive effect). 

	      Sectors

Scenarios
	Water supply

	Waste-water 
manage​ment
 
	Flood manage​ment
	Agri-culture

	Energy

	Industry

	Tourism

	Navi-gation

	Other trans-port

	Cons-truction/

spatial planning

	Fishery
 
	Forestry

	Bathing water quality


	Increased precipitation: higher run-off, increased frequency and intensity of floods, mudflow, avalanches 
	
	
	
	
	
	
	
	
	
	
	
	
	

	Decreased precipitation:
lower river flows, decreased groundwater recharge, higher risk of drought
	
	
	
	
	
	
	
	
	
	
	
	
	

	Increased variability in precipitation and river flow
	
	
	
	
	
	
	
	
	
	
	
	
	

	Impaired surface and groundwater quality
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sea level rise
	
	
	
	
	
	
	
	
	
	
	
	
	

	Others, please specify
	
	
	
	
	
	
	
	
	
	
	
	
	


Please provide further explanation of the information included in the table above, if relevant 

4. How vulnerable are water resources in your country to climate change? Please give information for different areas as relevant in your country and indicate (x) as appropriate. Please also indicate if this relates to floods/wet years (F) or droughts/dry years (D).

	
	Very vulnerable
	Vulnerable
	Slightly vulnerable
	Not vulnerable

	Coastal zones
	
	
	
	

	Mountainous areas
	
	
	
	

	Glacier areas
	
	
	
	

	Urban areas
	
	
	
	

	Lowland areas
	
	
	
	

	Desert areas
	
	
	
	

	Agricultural areas
	
	
	
	

	Industrial areas
	
	
	
	

	Military areas
	
	
	
	

	Other economically critical areas (e.g. airports, harbours)
	
	
	
	

	Other areas, please specify
	
	
	
	


	This answer is based on
	
	Expert knowledge
	
	A research study (please make reference)
	
	Other


Please add references to documents and websites on vulnerability assessments at the basin level. Please provide further explanation of the information included in the table above, if relevant 

5. What impacts might changes in water resources have on other (environmental) sectors (e.g. biodiversity/conservation) in your country? 

	


6. Please briefly describe the potential impacts of climate change-driven changes in water resources on society (e.g. economic indicators, decreasing economic viability of an activity, conflicts between water users, damage to property/infrastructure, damage to health and loss of life).

	


7. Please briefly describe the potential impacts of climate change-driven changes in water resources on the public health system (increase of health surveillance, response to outbreaks, medical treatment).

	


Part B: Adaptation measures 

8. The following table lists a number of potential adaptation measures. Please indicate (with an x) which of these are planned or have been implemented in your country as a response to climate change concerns, and which you deem necessary and/or effective in addressing climate change-related problems. Please add additional measures, if necessary. 

	                    Status

Adaptation measure
	Implemented
	Planned
	Effective/
necessary (but not planned yet)
	Not relevant/ necessary

	Flood protection
	
	
	
	

	Technical flood protection, including mudflow and avalanches (e.g. raise dykes, increase volume of reservoirs, upgrade drainage systems)
	
	
	
	

	Natural retention of flood water (e.g. floodplain restoration, change of land use, increased groundwater recharge)
	
	
	
	

	Restriction of settlement/building development in risk areas
	
	
	
	

	New standards for building development (e.g. permeable surfaces, greening roofs)
	
	
	
	

	Regulations for flood management
	
	
	
	

	Improving flood forecasting, monitoring, information, and early warning systems
	
	
	
	

	Improving insurance schemes against flood damage
	
	
	
	

	Ad hoc post-event environmental monitoring programme (e.g. to identify new sources of contamination on water and biota)
	
	
	
	

	Others, please specify:


	
	
	
	

	Drought/low flow protection
	
	
	
	

	Technical measures to increase supply (e.g. reservoir volumes, water transfers, desalinization)
	
	
	
	

	Increasing efficiency of water use by all sectors as well as the public at large (e.g. leakage reduction, use of grey water, more efficient irrigation, decrease in water losses in irrigation systems, water resources-saving technologies, water metering)
	
	
	
	

	Economic instruments (e.g. water pricing both for industry and the public)
	
	
	
	

	Restriction of water uses
	
	
	
	

	Landscape planning measures to improve water balance (e.g. change of land use, reforestation, reduced sealing of areas)
	
	
	
	

	Improving drought forecasting, monitoring, information and early warning systems
	
	
	
	

	Improving insurance schemes against drought damage
	
	
	
	

	Combined use of surface water, groundwater and return flow
	
	
	
	

	Regulations for the safe use of reclaimed water (e.g. irrigation) 
	
	
	
	

	Regulations for safe use of water supplies in case of an emergency
	
	
	
	

	Others, please specify:


	
	
	
	

	Coastal zones
	
	
	
	

	Reinforce or heighten existing coastal protection infrastructure 
	
	
	
	

	Retreat strategies from sea/ocean coast (e.g. managed realignment of dams)
	
	
	
	

	Ad hoc post-event environmental monitoring programme (e.g. to identify new sources of contamination on water and biota)
	
	
	
	

	Others, please specify: 


	
	
	
	

	General adaptation measures
	
	
	
	

	Awareness-raising and involvement of the public 
	
	
	
	

	Institutional measures: policies, plans, regulations, economic incentives and financial mechanisms 
	
	
	
	

	Integrated risk management and information campaign in cooperation with public health authorities
	
	
	
	

	Others, please specify: 
	
	
	
	


Please provide further explanation of the information included in the table above, if relevant 

Part C: Title of adaptation measure.initiative

Are there any actions or measures in your country with regard to adaptation of water management to climate change impacts? If yes, please add the following more detailed information for each of these actions or measures (please create additional tables for each action/measure). 

9. Summary description (What is the adaptation action/initiative?)

	Objective of the measure/ initiative 
	Brief description of adaptation measure/ initiative

	

	Relevant water sector
	
	Demand management (e.g., regulation, metering, education)

	
	
	Supply management (e.g. irrigation, leakage, new capacity)

	
	
	River flood-risk management (e.g. planning, infrastructure, early warning)

	
	
	Water quality (e.g. regulation, abstraction quotas)

	
	
	Hydrological cycle management (e.g. hydropower, dams, water transport)

	
	
	Management to improve fishery, recreation, protected areas, etc.

	
	
	Other (e.g. fisheries, recreation, conservation)

	Administrative and management scale
	Transboundary, national, or subnational

	
	

	Geographical location
	Where is the adaptation initiative taking place?

	
	


10. Adapting institution(s) (who is involved?) 

	Institution
	Name of organization/government department, etc.

	

	Ownership
	Public, private or non-governmental organization (NGO)

	

	Key stakeholders
	Public/private sector organizations, communities, individuals

	


11. Adaptation process (how does adaptation take place?)

	Type of adaptation
	
	(i) Building adaptive capacity (e.g. research, mapping and modelling impacts and vulnerability, risk assessments, planning/strategy development, developing and participating in networks, awareness-raising, training)

	
	
	(ii) Policy, including new/revised legislation, bills, acts of Parliament, etc.

	
	
	(iii) Operational – physical or managerial implementation of adaptation measure(s)

	

	Purpose
	Is climate change adaptation the main objective (i.e. intentional) or an unplanned side-effect of a different initiative?

	

	Triggers and drivers 
	What stimulated the adaptation initiative? (E.g., weather event, policy/legislation, research results, risk assessment, cost-benefit analysis, health impacts, such as direct damages and diseases.)

	

	Decision-making process
	Who makes the decision to adapt? Who decides how to adapt? What, if any, criteria are used to evaluate and prioritize adaptation options? What roles do stakeholders play? 

	

	Key information sources
	· What are the key information sources for informing decision-making?

· Are health risks included?

· Is there a mandatory surveillance and reporting system on water-related diseases in your country? If so, are potential environmental sources responsible for water contamination investigated or reported in the notification form?

· In case of outbreaks following flooding event are you able to identify the exposure routes of water- related diseases by source of drinking water?

	

	Funding sources
	What financing mechanism is used? Who pays for the initiative? Are those who benefit from measures involved in the financing (e.g. charges)?

	

	Obstacles 
	What obstacles were met during the planning or implementation process?

	


12. Evaluation of adaptation

	Cost and costing method
	Estimated cost of planning and implementing the initiative.

If appropriate, which costing method is used to estimate the cost?

	

	Major outputs
	Technical reports, website, new network, policy briefing/guidance, new infrastructure, etc.

	

	Criteria for evaluation
	What, if any, are the criteria for measuring the success of adaptation?

	

	Outcome of the evaluation
	Has the adaptation been a success, partial success or failure, or is it too early to say?

	

	References/background information for each of the adaptation measures in part C

	


PART D: Information needs

13. The following table provides a decision framework on climate variability and climate change. Please indicate the type of climate information you use for each type of decision. 

	Type of decision
	Climate
	Weather

	
	Long term (10–50 yrs):

Decadal changes
	Medium term (6-9 months):

Seasonal forecasts
	Short term (0–10 days):

Real time

	Strategic/policy


	
	
	

	Planning


	
	
	

	Operational


	
	
	


Please provide further explanation of the information included in the table above, if relevant 

14. Please indicate in the table below your opinion on the availability of information (including historical information) and tools for different climate-related aspects indicated above, if you would need guidance on these aspects, and if you would be interested in assisting in developing such tools.

	             Tools

Information
	Availability of information or tools
	Need for guidance (tools development)
	Interested in helping to develop the tools

	Climate information:


	
	
	

	Vulnerability assessments 


	
	
	

	Adaptation process


	
	
	

	Development/climate-proofing


	
	
	


Please provide further explanation of the information included in the table above, if relevant 

15. With which impacts or adaptation measures do you think further research is needed? 

	


16. Please provide further information you consider relevant in the context of this survey, or indicate additional persons that you think should be contacted in your country.

	


Thank you for your cooperation!

***************
� Albania, Andorra, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Canada, Croatia, Georgia, Israel, Monaco, Montenegro, Serbia, the former Yugoslav Republic of Macedonia, Kazakhstan, Kyrgyzstan, Moldova, the Russian Federation, Tajikistan, Turkmenistan, Ukraine, United States, and Uzbekistan. 


� Bosnia and Herzegovina also sent a reply to the questionnaire but late after the deadline, therefore the reply could not be taken into account in the present survey.


� Aulich, C., M. Allende-Barchi, A. Bakker, M. van Boxtel, Y. Li, and C. Saldias Zambrana, 2008. Adaptation to Climate Change in Trans-boundary River Basins in Eastern Europe. Adaptation Measures to Climate Change on Water Resources in ECCA and SEE countries, based on the survey held by UNECE. AMC II - Final Report, ESS 7.2/ project id 224/Yes 60506. Wageningen University, Wageningen, The Netherlands


� United Nations Framework Convention on Climate Change, 1992. FCCC/INFORMAL/84 GE.05-62220 (E) 200705 (http://unfccc.int/resource/docs/convkp/conveng.pdf)


� IPCC, 2007. Climate Change 2007: Synthesis Report. Pachauri, R.K. and A. Reisinger (eds.), Contribution of Working Groups I, II and III to the Fourth Assessment. Report of the Intergovernmental Panel on Climate Change. IPCC, Geneva, Switzerland. 104 pp.


�	See � HYPERLINK "http://www.climate-water-adaptation-berlin2007.org/documents/conclusions.pdf" ��http://www.climate-water-adaptation-berlin2007.org/documents/conclusions.pdf� and http://reports.eea.europa.eu/technical_report_2007_2/en


�	See � HYPERLINK "http://www.climate-water-adaptation-berlin2007.org/documents/conclusions.pdf" ��http://www.climate-water-adaptation-berlin2007.org/documents/conclusions.pdf� and http://reports.eea.europa.eu/technical_report_2007_2/en


� See http://unfccc.int/adaptation/items/4159.php.


� 	E.g. increased or decreased water availability for consumers.


� 	E.g. improvement of, or pressure on, drainage and sewerage systems; flooding of wastewater treatment sites.


� 	E.g. increase or decrease of agricultural production and irrigation need.


� 	E.g. increase or decrease of hydropower potential, water for cooling, flood damage to infrastructure.


� 	E.g. increase or decrease of water availability (cooling or processing), flood damage to infrastructure.


� 	E.g. increase or decline in numbers of tourists due to changes in precipitation, heatwaves, water shortages, or decreased water quality.


� 	E.g. increased or decreased water transport.


� 	E.g. damage to infrastructure such as motorways, railways, pipelines.


� 	E.g. damage to real estate and infrastructure, loss of land.


� 	E.g. decline or improvement in fish population or reduction in species diversity.


� 	E.g. damage or loss due to drought, increased fire risk or water logging.


�   E.g. Increased E. coli concentration, increased risk of dessimination of human diseases.
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