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«A drop of water is a grain of gold»
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Water Resources of CA

* Are significantly affected by climate change (both forming
and water use regimes)

* Define various aspects of national and regional security

* Are the source and force of extreme weather events and
natural disasters

* Used by all sectors of economy (often conflicting water use
demands)

* Are form the boundary conditions and limiting factor for
economic and social development

* All changes (also anthropogenic) have serious multiplicative
effect on CA economies and societies

* Have transboundary nature
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Main impacts of climate change in Central Asia

Source: Climate Change in Central Asia, A visual synthesis, Swiss Federal Office for the Environment (FOEN), 2009
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INDICATORS Kazakhstan  Kyrgyzstan Tajikistan ~ Turkmenistan ~ Uzbekistan CI I m ate C h an g e I n CA
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Multiple impacts create complex water challenges

Climate Change Factors
(t° and GHG emissions/greenhouse effect)

Ecosystems Surface and Ground Glaciers and Sea level change
Sources Permafrost

Floods and
droughts

- Reduction of - Water quality - Changes in - Climate aridisation

- Extreme Events biodiversity decline hydrological regime -Desertification

- Changed regime | | - Extinction of - Changed _ Euture reduction - Coqstal zone

of water bodies species evaporation of surface river floodings

- More dry days in | = - Weakening of regime ~ Changes in - damages to

a year ecosystem functions | = - Disturbed temperature and ftransport |

- Sand storms - Basic food web surface/ground orecipitation infrastructure in
collapse water balance coastal zones

patterns - sand storms
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Multiple impacts create complex water challenges

Factors, caused by Climate Change

Irrigation Hydropower Industry Waste Waters Drinking water

- WQ/additional

- Intake/outfall treatment requirements _
- Increased water - Changed elevations - Facility flooding/silting - Intake uncertainty
demand hydrograph - Flow/Quantity elevations - More adyanced
- Crop yields - Increased storage uncertainty - Change of processes technologies
- Water quality capacity required - Increased river linked with water required
- Growing season - Higher risk of discharge temperature

- Untreated water
discharges during
flooding events

floodings
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The multiplicative effect of climate chan

* 1st order factors:
—Increased temperature and GHG emissions/greenhouse effect
« impacts/2"9 order factors:

— changed precipitation and hydrograph patterns, glacier
degradation, floods/droughts, ecosystem degradation,
disturbed ground/surface balance, climate aridisation,
deforestation, sand storms, heat/cold waves, more frequent
natural disasters

* impacts/3'9 order factors:

- Food security, economic security energy supply, drinking
water supply, hygiene/sanitation, vulnerability/exposure to
risks of disasters

Compound Risks/Crises
-
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Multiplicative effect of climate change
* 1st order factors:
—Increased temperature and GHG emissions/greenhouse effect
- impacts/2"9 order factors:

— changed precipitation and hydrograph patterns, glacier
degradation, floods/droughts, ecosystem degradation,
disturbed ground/surface balance, climate aridisation,
deforestation, sand storms, heat/cold waves, more frequent
natural disasters

* impacts/3" order factors:

— Food security, economic security energy supply, drinking
water supply, hygiene/sanitation, vulnerability/exposure to
risks of disasters




WR are not only affected
by CC but also the key

media, causing the major
CC impacts!!!
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Predictions of Discharge Decrease

Annual discharge, km?3

90 - - o * Currently, despite intensive
ecrease in discharge . .
- by 2071-2100 from current degradation of glaciers and permafrost
b v oenaro AlB) — discharge of the main CA rivers has
o not substantially changed in volume
== (though a significant temporal

change!), moreover, in some basins
£y even increased by 6-8%)

40

, * However, by 2050 discharge of the

301 Amu Darya is predicted to reduced by
10-15% and Syr Darya — by 5% due to
climate change and anthropogenic

i Impacts

D_

20 1

Source: Uzbekistan’s Second National Communication, 2008; Kyrgyzstan's
Amu Darya Syr Darya Second National Communication, 2009; Shiklomanov 2009
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Energy Production(%)

Tajikistan

98%

Hydropower
Kyrgyzstan

92%

Turkmenistan Oil products

Uzbekistan . o
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UcTouHnK: BnnsHue namMeHeHuns knnmaTa Ha BogHble pecypchl B LieHTpanbHon Asuun, EBpasunckun bank Paseutns, OtpacneBon 063op, 2009
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Change in precipitation patterns

Kazakhstan (mm/year)

Summer Autumn and Winter

UcTouHnK: BnnsHue namMeHeHuns knnmaTa Ha BogHble pecypchl B LieHTpanbHon Asuun, EBpasunckun bank Paseutns, OtpacneBon 063op, 2009
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Change in precipitation patterns
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Changing Climate

Current Climate Variability,
Extreme Weather Events and Long-Term Climate Change
Natural Disasters
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500 | Climate variability and climate change

Cyclic effect or global warming?

Frequency of natural hazards... L
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Source: Climate related disasters compared to geophysical disasters.
http://ec.europa.eu/development/icenter/B2 cred 20090427 .pdf
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Why the problem of natural risk disasters is so important?

Economic loss as a % of GDP in case of natural disasters of
0.5% likelihood (once in 200 years) :

1.

a ~ 0N

Tajikistan — 20.9%
Turkmenistan - 12.1%
Uzbekistan — 9.5%
Kyrgyzstan — 4.6%
Kazakhstan — 1.1%

Source: IHuyuamuea no yrnpaerneHuto puckom bedcmeut 8 LleHmpanbHou A3uu u Ha Kaekaze (MYPE LIAK), Ce00HbIl
omyuyém 06 oueHke pucka bedcmeuu 8 cmpaHax LJAK (2009e.)
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Climate Change

Negative impacts of long-term Climate Change:
Climate aridisation

Desertification

Deforestation

-Degradation of glaciers and permafrost

Redistribution of precipitation (spatial, temporal, rain
instead of snow)

-Changing of hydrograph patterns (spatial, temporal)

«Ecosystem degradation and loss of Biodiversity

«Evapotranspiration and evaporation

*Sea level change
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Distribution between existing vs disappearing glaciers in CA
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UcTouHnK: BnnsHue namMeHeHuns knnmaTa Ha BogHble pecypchl B LieHTpanbHon Asuun, EBpasunckun bank Paseutns, OtpacneBon 063op, 2009
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Why do we care about glacier degradation?

Hydro Power Production Natural Hazards




Glacier: Manshuk
Mametovoy




Loss of food

security




Loss of food =\ | Lesseconomic : Less access to
security ' activity ) | clean water
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“Climate Risk Management (CRM) is a term is
used for a large and growing body of work,
bridging the climate change adaptation, disaster
risk management and development sectors.”

Definitions

Climate risk management is the culture, processes and structures
directed towards realising potential opportunities, whilst managing
adverse effects. It is the systematic process of using administrative
decisions, organisations, operational skills and capacities to
Implement policies, strategies and coping capacities of the society
and communities to minimise the impacts of natural hazards and
related environmental and technological disasters. This comprises
all forms of activities, including structural and non-structural
measures to avoid (prevention) or to limit (mitigation and
preparedness) adverse effects of hazards.
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Correlation between CC Adaptation and Disaster Risk Reduction

Long-term adaptation

to changing climatic Adaptation
conditions

Geophysical _
Hazaprdi Risk ’ iIsaster Risk

Management : ;jRedUCtion
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Ranking of countries in accordance with
N adaptation to climate change index
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Source: World Bank.2009. Adapting to climate change in Europe and Central Asia Report. Washington DC. WB
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Complementarity of CRM and IWRM

Integrated Water
Resource
Management

Climate Risk
Management
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Inter-Sectoral Character of WR Projects (2000-2011)

% of Projects per Sector
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2020
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Minimisation of negative effects of WR susceptibility

* Effective management and rehabilitation of irrigation infrastructure and water
supply systems

* Using of modern water saving and recycling technologies

* Using of alternative and renewable sources of energy

* Environmental requirements are to be taken into account while developing new
projects

* Strengthening of enabling environment for water resource management and
introduction of IWRM principles, effective governmental water use management

system
* Cross-sectoral cooperation and integrated planning of socio-economic
development

* Strengthening capacity of international and inter-governmental organisations
involved in water resource management at transboundary level

* Account for current variability and long-term climate change in terms of adaptation
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UNDP Central Asian Climate Risk Management
Programme

Objective:
To promote adaptation and reduction of climate-
related disasters in CA and to integrate CRM into
core development policy and strategies in CA

USD 12 million, 2010-2014

understand CC implications;

improve existing knowledge;

enhance methodological, material and
technical base;

Regional Project

National projects strengthen regional expertize
Kazakhstan
Kyrgyzstan
Tajikistan :
v' Implement measures to increase
Turkmenistan resilience of population and reduce
Uzbekistan climate risks




United Nations Development Programme

National CRM Projects in CA countries

1. Strengthening capacity
for CRM at systemic,
institutional, and
individuals levels

Kazakhstan Water use efficiency in agriculture(Almaty region)

Kyrgyzstan Pasture/livestock management (the Suusamir Valey)

Tajikistan Agroforestry (the Gissar Range)

More effective risk assessment and information
Turkmenistan exchange (high-mountains agriculture (Nohur), oases irrigation
(Sakar Chaga) and desert livestock management (Erbent)

2. Demonstration of 3. Knowledge
CRM approaches at Management and
local level Lessons Learned

Uzbekistan Droughts management (the Kashkadarya river basin)
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