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WELCOME ADDRESS OF THE MINISTER OF ENVIRONMENT
AND WATER RESOURCES OF THE REPUBLIC OF KAZAKHSTAN
NURLAN KAPPAROV

Dear colleagues,

The Republic of Kazakhstan as a Part to the UN Framework Convention on climate
Change (UNFCCC), has taken clear and transparent position on combating global climate
change. Undertaking voluntary commitments to reduce greenhouse gases emission to
the atmosphere, our country pursues consistent policy on the carbon intensity of economy
reduction, creation of conditions for the renewable energy sources participating in the
energy balance of the Republic, and implementation of the national system of greenhouse
gases emission quota sale, being developed on the «cap&trade» principle. The Law on
the energy saving and energy use efficiency improvement was developed and passed in

# 2012; unprecedented measures are taken to reduce fuel consumption and update every
sector of economy in terms of energy use. Particularly the program of energy use efficiency improvement and
energy saving is being implemented with one of the most troubled sectors — housing and utility. Phased transition
to newer, more demanding fuel standards of EURO-4 is being made, energy audit of large companies are being
prepared and carried out.

By order of the Head of the State in 2013 the Ministry of Environment and water Resources has developed
the Concept of the Republic of Kazakhstan'’s transfer to green economy. The Concept is supported by an action
plan and will constitute a key instrument to provide sustainable development of the country. For these purposes
the «Astana EXPO-2017» an International specialized exposition which will be hosted by Kazakhstan on the
theme «Future Energy» will create additional incentives for the process of transfer to the «green» economy
modernization. In its turn it will allow Kazakhstan to ensure the strategic goal achievement — to become one of the
30 most developed countries of the world by 2050.

In September 2013 Kazakhstan opened for signing the Green Bridge Partnership Programme — international
cooperation to ensure «green» economic growth through technology transfer, knowledge exchange and provision
of financial support to implement investment projects in Central Asian region. This program will act as a regional
coordinator and international contributor to the development and adoption of clean technologies and will facilitate
the development of innovative investment solutions for tangible and bankable projects within the number of key
sectors for the sustainable green economy growth.

This National Communication was prepared by the Republic of Kazakhstan acting as a Party to the Appendix
| to the UNFCCC. Third National communication (TNC) contains 3rd, 4th, 5th and 6th reports over the period from
2006 to 2012, and aligns the terms of National Communications submission with other countries included in the
Exhibit | to the UNFCCC.

As estimated by experts there has been an annual average and seasonal temperature of the ground air rise
observed throughout the entire territory of Kazakhstan within the recent 70 years, provided that 2007 and 2008
have become two of the ten warmest years in Kazakhstan. Although total emissions of Kazakhstan (excluding
LULUCF)in 2011 amounted 76.7 % of the basic 1990 emissions, emissions per capita still remain high, in 2011 they
exceeded 16.7 tons in CO, equivalent. Continuing economic growth where the primary source is the exploitation
of resource potential promotes negative impact on the environment. According to the estimates available near
75% of the territory of the country is subject to an increased risk of environmental disruption. The water resources,
waste management and agricultural sectors are the most vulnerable.

While preparing the TNC a vulnerability assessment of the climate change impact within the natural
ecosystems and in the field of public health has been conducted for the first time for Kazakhstan, main areas of
activity on the adaptation in the social and economic sector have been specified.

Understanding the importance of the climate change issues we take plenty of actions to reduce the impact of
the climate change on our country and the whole planet. We will use our best endeavors to further enhance our
participation in international and regional incentives to respond to new challenges.

MINISTER
Of Environment and Water Resources
Nurlan Kapparov
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THE [lI-VI NATIONAL COMMUNICATION OF THE REPUBLIC OF KAZAKHSTAN TO THE UN FRAMEWORK CONVENTION ON CLIMATE CHANGE

INTRODUCTION

This National Communication was prepared by the Republic of Kazakhstan acting as a Party to the Appendix
| to the UNFCCC. Third National communication (TNC) contains 3rd, 4th, 5th and 6th reports over the period from
2006 to 2012, and aligns the terms of National Communications submission with other countries included in the
Appendix | to the UNFCCC.

The Government of the Republic of Kazakhstan has taken critical and principled stand on the global climate
change and pursues transparent and progressive policy on the mitigation of impact on the global climate.
Kazakhstan feels acute effects of the climate change affecting the sectors of economy. Further such impact will
grow and lead to forced adaptation.

Even now agriculture as the most vulnerable sector of economy experiences a lack of irrigation and drinking
water; for the strategic cereal cropping industry it is expected a reduction in productivity in future.

Increase of the number of natural disasters heavily damaging the economy and public health is of great danger
to the Republic. Over the period of 2002 to 2011 Kazakhstan has incurred damage resulting from emergency
situations due to dangerous hydrometeorological phenomena (wind storms, blizzards, snowfalls, rapid thermal
drop, freshets, floods, landslides and gale force wind) to the amount of USD68.6 min. These and other factors
make the Government and people of Kazakhstan to take actions to adapt to the climate change as well as to
allocate funds from the country’s budget to eliminate the effects of the climate change. Thus, the climate change
withdraws from circulation the funds which could be otherwise assigned for the social programs’ improvement,
development of the infrastructure and creation process.

This National Communication contains the information about researches that have been carried out on
the measures and policies implemented by Kazakhstan in order to reduce the greenhouse gases emission,
information about the climate warming rates and future climate regime forecast. Additionally the activities have
been carried out to analyze the climate change impact on the ecosystems, assessment of the regions’ and public
health vulnerability, etc.

The project team and partners who have prepared the report hope that this paper will be highly sought for
the international institutions implementing projects and programs in Kazakhstan focused on the adaptation to
the climate change. We suppose that Kazakhstan possesses every condition for the elaboration of a good base
on the issues of the climate change effects mitigation through the Green Bridge Programs and The System of
greenhouse gases emission quota sale.
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THE lI-VI NATIONAL COMMUNICATION OF THE REPUBLIC OF KAZAKHSTAN TO THE UN FRAMEWORK CONVENTION ON CLIMATE CHANGE

I. EXECUTIVE SUMMARY

The Republic of Kazakhstan is located in the centre of the Eurasian continent and is a unitary state with the
presidential system of government.

Population of the RK /Republic of Kazakhstan/ as of the end of 2012 was 16,912.3 thous. people. Population
density amounts to 6.2 people per 1sq.km. Urban population share (54.9%) is higher than rural one (45.1%).

The area of the Republic is 2,724.9 thous. sq.km. Kazakhstan is the world’s ninth largest and second among
the CIS states by the territory. Kazakhstan extends 3 thous. km. west to east and 2 thous. km. north to south.
Kazakhstan shares borders with: PRC, Kyrgyz Republic, Turkmenistan, Uzbekistan and Russian Federation. Total
length of the land borders is 12,187km. The northernmost point of Kazakhstan — 55'26'N — corresponds to the
southern latitude of the central part of the East European Plain and the south of the British Isles, the southernmost
—40'56'N — latitudes of South Caucasus and Southern European states of the Mediterranean basin.

Figure 1.1.
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Kazakhstan terrains belong to four natural climate zones — forest-steppe, steppe, semi-arid and desert.

The distance from the ocean and vast territory determine sharply continental climate of Kazakhstan, its
zoning and deficit of precipitation. Annual precipitation in the foothill and mountain regions is 500 to 1600mm, in
steppe — 200-500 and in desert — 100-200mm. Average temperature in January ranges from 18 °C below zero
in the north to 3 °C below zero in the south; Average temperature in July — from 19 °C in the north to 29 °C in
the south. Winter in the north is long and cold. In certain years the temperatures were as low as 52 °C below
zero in the northern regions of the country, but there can be thaws up to 5 °C as well. The highest temperature
of the ground air in July in the north does not exceed 41 °C, and in the south — 47 °C (Kyzyl Kum desert). Daily
temperature differences can reach 20-30 °C.

There has been an annual average and seasonal temperature of the ground air rise observed throughout the
entire territory of Kazakhstan within the recent 70 years. Particularly rapid rates of warming have started to occur
since 1980-s, that caused higher frequency of warm years. Annual average temperatures of air in Kazakhstan
during each year since 1997 till 2010 (14 consequent years) were higher at the mean than a climatic normal rate
calculated over the period of 1971-2000, by 0.3 — 1.4 °C. Top ten warmest years in Kazakhstan are as follows:
1983, 2004, 2002, 2007, 1995, 2008, 1997, 2006, 2005, 1999 (ranked in decreasing order as to the value of the
positive anomaly). Annual average in terms of the area of Kazakhstan amount of precipitation over the period
since 1941 till 2011 virtually did not change.

Figure 1.2.
Time-series and linear trend of annual average air temperature (a) and annual amount of precipitation
(b) anomalies over the period of 1941-2011, averaged in terms of the territory of Kazakhstan.
The anomalies are calculated relative to basic period of 1971-2000. Smooth curve is obtained by 11
years smoothing averaging.
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THE [lI-VI NATIONAL COMMUNICATION OF THE REPUBLIC OF KAZAKHSTAN TO THE UN FRAMEWORK CONVENTION ON CLIMATE CHANGE

Annual average temperatures of air in Kazakhstan increased at the mean with the speed of 0.28 °C every
10 years. Annual average temperatures increased more significantly in the north, west and south of Kazakhstan
— by 0.30...0.37 °C/10 years, B in the remaining regions — by 0.25...0.29 °C/10 years. Some lower rates of the
temperature increase observed in autumn and spring — at the mean by 0.32 n 0.27 °C/10 years respectively
throughout Kazakhstan. The lowest rate of the temperature increased was observed in summer within the range
from 0.12 through 0.27 °C/10 years. The summer temperatures in Kazakhstan increased at the mean with the
speed of 0.18 °C/10 years.

Precipitation regime has changed ambiguously throughout the territory of Kazakhstan. At the mean annual
amounts of precipitation throughout Kazakhstan slightly decreased — by 0.5mm/10 years (0.3% of the normal
rate/10 years), there also was observed a trend of decrease as to the seasonal amounts of precipitation —
by 1mm/10 years (1% of the normal rate/10 years) in spring, summer and autumn. It is registered a trend of
precipitation amount increase by 1.7mm/10 years (2.2% of the normal rate/10 years) in winter. Precipitation
decreased by 1 to 5% of the normal rate/10 years throughout the major part of the territory of Kazakhstan except
for the south-eastern mountainous regions in summer and autumn. On the contrary the amount of precipitation
mostly increased in winter; persistent trends were observed in the northern and central regions as well as north-
western, eastern, south-eastern mountainous and foothill regions of the Republic — by 1 to 10% of the normal
rate/10 years. In spring period the positive trend as to precipitation was observed in the north-western half part
of Kazakhstan while the negative trend — throughout the entire remaining territory. It should be mentioned that
almost all the seasonal precipitation amount trends are insignificant in terms of statistics, except for the winter
precipitation.

The main source of the economic growth is the exploitation of the resource potential of the country. In 2012
the oil production (including natural-gas condensate) was 79.2 min. tons, (natural) gas extraction —40.1 bin. cu.m.

Official export of goods increased by 5.3% in 2012 relative to 2011 and amounted to USD92.3 bin., of which
USD56.4 bin. (or 61.2%) due to the oil and gas condensate export.’

According to the official statistical data, the mineral products’ share in the total exports of Kazakhstan in 2012
was 77.8%.

Along with the industrial growth within the export-oriented industry sectors there was an increase in demand
for the end products for consumption and production being the factor of expansion of production as well. Industrial
production output in the Republic for the 2012 was 16,851.8 bin. tenge, that exceeds one of 2011 by 0.7%. 13
regions of the Republic showed industrial growth. Production in the manufacturing industry has increased by 1.2%
when compared to 2011.

Kazakhstan continuously pursues the open foreign trade policy. High rates of growth within the real economy
together with advantageous external conditions facilitated the growth of the external trade turnover by 6.5% that
amounted to USD132,743.6 thous. as of the end of 2012.

The Republic concentrates about 0.5% of the world’s mineral fuel balance reserves that amounts to 30 bin.
toe /ton of oil equivalent/, of which the coal share is 80%, oil and gas condensate — 13%, natural and associated
gas — 7%.

Proven electric capacity generated by Kazakhstan’s power plants, is around 18GW (thermal power stations
— 87.5%, hydraulic — 12.4%). Kazakhstan has a developed cogeneration system. Proven electric capacity of the
CHPSs /combined heat and power station/ exceeds 6700MW (38% of the total capacity of all the country’s power
plants). Specifically they cover about 40% of heat and some 46% of electric energy consumption in Kazakhstan.

Kazakhstan’s electric power industry is primarily oriented to the hydrocarbon fuel utilization. Only about as
little as 12% of electric energy is generated by hydroelectric power stations and 88% — by thermal ones.

However, understanding the necessity of general technological shift towards high and innovative technologies,
the state takes steps to strengthen the role of energy saving and efficient energy use, specifically the strategy for
the industrial and innovative development by 2015 provides 2 times reduction of the energy consumption by the
economy along with the 3.8 times GDP growth.

Geographical location of Kazakhstan in the centre of the Eurasian continent determines its substantial
transport potential in the sphere of transit transportation. The bulk of land lines of communications’ network are
the roads and railways (around 88.4 and 14.0 thous. km respectively). The length of utilized waterways is 3.98
thous. km and airways — 61 thous. km. the network density is about 5.1km of railways, 32.4km of paved roads and
1.5km of inland waterways per 1000sq.km.

However such high economic and resource potential has a serious impact on the environment as well,
specifically according to the estimates available near 75% of the territory of the country is subject to an increased
risk of environmental disruption.

Municipal solid waste poses a serious problem to Kazakhstan. There was generated about 3,919.3 thous.
tons of MSW in the country in 2011. Up to 400 min. tons of industrial and up to 20 miIn. cubic meters of household
waste are generated each year. There have been more than 22 bin. tons of industrial and consumer waste
accumulated throughout the territory of Kazakhstan. Great deal of waste is toxic one being the source of land,
surface and underground water as well as air basin pollution. A bulk of hazardous wastes has been generated by
the mining industry and through the surface mining — 30,334.1 thous. tons, with the electric energy, natural gas
and water production and distribution in the amount of — 2,567 thous. tons, by the civil engineering — 165.1 thous.
tons, by the agriculture, forestry and fishery — 143.9 thous. tons.

"'www.zakon.kz/4550754-na-31-dekabrja-2012-goda-valovyjj.html
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The agriculture is not one of those sectors of economy producing high environmental hazard as to its
environmental impact. However, under current social and economic conditions being the reason of countrywide
decline of farming, agriculture is one of the key factors of the adverse effect on the soil fertility throughout the vast
area territories, and primarily at agricultural lands.

In terms of the fields and farms productivity Kazakhstan lags several times behind many countries of the
world. Total investments made to Kazakhstan’s agricultural sector in recent years do not go beyond 2% of the
GDP. In 2012 the gross output volume index (VI) for agricultural products (services) was 82.2% relative to the
preceding year, while in 2011 it was 126.8 and in 2010 — 88.3. The 2011 growth was due to returns from the crop
production. Specifically agriculture is one of the most unstable sectors dependent on the climate change, as
shown by variation of the output volume indexes.

According to the UN data 66% of the total area of Kazakhstan being 272.5 min. hectares, are prone to
desertification. Among all the environmental problems pertaining to the agricultural production of Kazakhstan
the soil fertility and biological resources preserving and restoration, mitigation of the technogenic impact adverse
effects on the agricultural lands and ensuring the sustainable production of green products challenges have come
to the forefront during the current decade.

Total forest area of the Republic of Kazakhstan as of the end of 2012 was 28.8 min. hectares covering 10.6
percent of the territory of the Republic. Woodlands cover the area of about 12.5 min. hectares, that is 4.6% of the
territory of the Republic.

According to Kazakhstan’s cadastre the sources of GHG /greenhouse gases/ subject to the IPCC categories
are the following sectors: Electric energy production activity; Industrial processes; Agriculture; Land use, land
use change and forestry (LULUCF); Waste. Emissions from the international bunker and biomass combustion
pursuant to the IPCC methodology are not included in the national emission.

The main greenhouse gases in Kazakhstan are carbon dioxide (CO,), which portion in the total national
greenhouse gases emission (excluding CO, net-sink from the LULUCF sector) in 2011 was 78.20%. Next
are methane (CH,) (17.82%) and nitrogen dioxide (N,O) (3.21%). Parts of hydrofluoricarbons (HFC) and
perfluorocarbons (PFC) in the total amount of GHG emissions are insignificant amounting to 0.30% and 0.48%
respectively. There were no emissions of sulfur hexafluoride (SF,). There were recorded 211.6 min. tons of carbon
dioxide (CO,), 48.6 Gg of methane (CH,) in CO_-equiv. and 8.9 min. tons of nitrogen dioxide (N,O) in CO, equiv.
in total national Kazakhstan’s emissions in 2011 excluding LULUCF. HFC and PFC emissions were 0.8 and 1.3
min. tons in CO, equiv.

The most GHG emissions in 2011 including LULUCF were made from the Electric power industry — 85.4%.
Provided that share of the Agriculture was 7.9%, Industrial processes — 6.3%, Waste — 1.5%. Absorption for the
LULUCEF sector was estimated as 1.1%.

Total national greenhouse gases emission in CO, equivalent in 2011 excluding LULUCF reached 274.46
min. tons in CO,-equiv. and decreased when compared to the basic 1990, when they were 358.38 min. tons in
CO,-equiv., by 83.49 min. tons in CO,-equiv. or by 23.30%. They include, as estimated in CO,-equiv., 231.8 min.
tons of emissions from Electric energy production activity, 17.16 min. tons — from Industrial processes, 21.43 min.
tons — from Agriculture and 4.07 min. tons — from Waste. Absorption within the LULUCF sector was 3.09 min. tons
of CO,. Total emission in 2011 including CO, from the LULUCF absorption was estimated in the amount of 231.37
min. tons in CO,-equiv.

Excluding the CO, absorption by forests in 2011 emissions were 76.7% of the emission rate in 1990 and
decreased by 3.87% when compared to 2010. Kazakhstan’s per capita value in 2011 exceeded 16.7 tons in CO,-
equiv., including 13 tons of CO,. These figures were higher in 1990 — 22 tons and 16 tons respectively.

Figure 1.3.
Dynamics of total national greenhouse gases emission and absorption in the Republic of Kazakhstan
through the period 1990-2011, Gg of CO -equivalent
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The Ministry of Environment Protection is the Republic of Kazakhstan’s key government agency in the sphere
of the state policy and measures development and implementation regarding the climate change. In general
the MEP is the central executive body to govern and carry out cross-sector coordination on issues of the state
policy implementation regarding the environment protection and natural resources management and ensuring
environmentally sustainable development of society.

In reliance on the general expertise in improvement of the governmental administration and legislation in
the field of the environmental protection, natural resources management and sustainable development, the MEP
acts as a key initiator and developer of the policy and measures regarding the climate change. As of today its
basic provisions are defined in Kazakhstan primarily in the strategic plans of this government agency for five
years period as well as in the «Zhasyl damu» sector program for 2010-2014, of which the Ministry of Environment
Protection is an administrator. Other governing documents are the Concept of the Republic of Kazakhstan’s
transfer to the green economy 2 and an action plan regarding the Concept of the Republic of Kazakhstan’s transfer
to the «green economy» implementation for 2013-2020 years. 3
The main duty associated with the development of policy and legislation in the area of climate change is imposed
on the Low Carbon Development Department within the named Ministry. These functions are performed by the
Low Carbon Development Department with an active engagement of experts from the Zhasyl damu JSC and other
entities. Additionally the MEP of the RK is an authorized government agency on the UN Framework Convention
on Climate Change and Kyoto Protocol to it.

Strategic plan of the MEP for 2010-2014 includes a special goal 2.4 — reduction of the greenhouse gases
emission. Its achievement is associated with the country’s commitments’ meeting as to the greenhouse gases
emission reduction pursuant to the Kyoto Protocol and during the post-Kyoto period. For this purpose there have
been defined actions on the development of legislative acts to implement provisions of the Kyoto Protocol, training
on its flexible market mechanisms and implementation of projects on the joint implementation mechanism. Basic
year regarding to the greenhouse gases emission reduction shall be 1990.

Strategic plan of the MEP for 2010-2014 determines the urgency for the country to develop and carry out
adaptation measures designed to reduce the natural and social systems’ vulnerability to the existing and future
climate changes.

The MEP’s special goals, tasks, measures, target indicators relating to the activities in the area of climate
change have been integrated into the strategic course on the transfer to the low carbon development. In its turn
it is focused on the achievement of goal to create conditions for the market selling quotas for the greenhouse
gases operation that has started its work in Kazakhstan since 2013. Presently there is being developing a Quota
distribution plan in Kazakhstan for the second commitment period of the trade system being of pilot nature as well.

Among the ongoing government programs directly associated with the reduction of anthropogenic impact on
the climate system, the State program of forced industrial-innovative development of the Republic of Kazakhstan
(FIID Program) for 2010-2014 should be primarily highlighted. # Its main tasks are defined as follows:

development of priority sectors of economy, effecting its diversification and improvement of competitive
ability;

» enhancement of the social efficiency for the priority sectors of economy development and investment

projects implementation.

»  creation of positive environment for industrial development;

« formation of economic growth centres on the basis of rational territorial organization of economic potential;

» guarantee of effective interaction between the Government and business actors in development of priority

sectors of economy.

According to the Strategic plan of development of the Republic of Kazakhstan by 2020 the issues of the
climate change have been displayed in the FIID Program, substantially in terms of direction on the economy
diversification. Specifically with this direction the low carbon economy development, reduction of adverse effect of
the anthropogenic load on the natural ecosystems and enhancement of the natural resources users’ responsibility
concerning reduction of emissions to the environment are associated.

As to the adaptation measures planning in the area of climate change at the government programs level it
is necessary to mention the «Salamatty Kazakhstan» State public health development program of the Republic
of Kazakhstan for 2011-2015. 5 This document mentions the influence of the factors of deteriorating state of
environment on the increase of specific diseases (respiratory diseases, cancer diseases, allergic diseases, etc.).

The «Zhasyl damu» sector program for 2010-2014 is the basic ongoing sector program integrating the climate
change issues. ¢

2 Order of the President of the RK No.577 dated May 30, 2013.

3Decree of the Government of the Republic of Kazakhstan No. 750 dated July 31, 2013.

“Approved by the Order of the President of the Republic of Kazakhstan No. 958 dated March 19, 2010.
SApproved by the Order of the President of the Republic of Kazakhstan No. 1113 dated November 29, 2010.
5Approved by the Decree of the Government of the Republic of Kazakhstan No. 924 dated September 10, 2010.
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In terms of the adaptation to the climate change issues integration to the national policy the Agro-industrial
complex development of the Republic of Kazakhstan program for 2010-2014 7 and the «Ak Bulak» Water resources
program for 2011-2020 & are worth noticing among ongoing sector programs.

National legislation base regarding the greenhouse gases emission control has started to form in Kazakhstan
with the Ecological code adoption on January 9, 2007. For the first time ever it integrated a special chapter on the
emissions control and greenhouse gases absorption.

A number of legislative measures were taken with the ratification of the Kyoto Protocol in March 2009, which
purpose was to implement the provisions of this international legal instrument and the UN Framework Convention
on Climate Change.

In 2010-2011 the Government of Kazakhstan developed a National system of the greenhouse gases emission
quota distribution and sale. New law was passes by the Parliament in November 2011 and signed by the President
of the Republic of Kazakhstan.

The Ecological code also contains provisions determining the basis for the possible participation of Kazakhstan
in either second commitment period of the Kyoto Protocol or post-Kyoto treaties. In particular this applies to the
formation of national legislation regarding the implementation of various mechanisms of the Kyoto Protocol and
other associated international treaties.

The Law On support of renewable energy sources was passed in Kazakhstan on July 4, 2009 and the Law
On the energy saving and energy use efficiency improvement — on January 13, 2012. New law has introduced a
number of new requirements as to the measures to strengthen the issues of energy saving and efficient energy
use. Requirements of compulsory record and annual reporting as to the energy saving and efficient energy use
measures implementation deserve to be particularly mentioned, being set for all the subjects consuming energy
resources in the amount equivalent to 1500 or more toe/year, as well as public institutions, government-owned
enterprises and national companies. °

Steady growth of the national economy being observed through the last 10-15 years is being accompanied
by the corresponding increase of the energy consumption. Today the electric power industry satisfies the need of
economy and people of the Republic in the electric energy. Forecast assessments show that the electric energy
consumption in the country will reach a little more than 100 bin. kWh by 2015 as opposed to 82 bin. kWh in 2010.

Presently the Program of the electric power industry of the Republic of Kazakhstan development for 2010-
2014 constitutes the primary policy document in effect.

Main target indicators of the Program are:

» Achievement of the electric power production value of 97.9 bin. kWh by 2014, with the forecast

consumption rate of 96.8 bin. kWh.

»  Guarantee of the coal production output of 123 min. tons by 2014.

» Achievement of the electric power production by the renewable energy sources at value of 1 bin. kWh

per year by 2014.
+ The renewable energy sources’ share in the total amount of energy consumption exceeds 1% by 2015.

In order to evaluate the effect of all measures and policies there were developed four basic scenarios of the
greenhouse gases emission growth. Each of them assumes a GDP annual growth at rate of 6% through 2020
and 5% after 2020.

Figure 1.4.
Greenhouse gases emission growth scenarios
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"Approved by the Decree of the Government of the Republic of Kazakhstan No. 1052 dated October 12, 2010.
8Approved by the Decree of the Government of the Republic of Kazakhstan No. 1176 dated November 9, 2010.
°Article 9. The Law On the energy saving and energy use efficiency improvement.
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The paper considered following scenarios of the electric energy production system of Kazakhstan development:

1. Emissions «no-change scenario» for Kazakhstan as a part of USSR since 1990 (USSR)

2. «no-change scenario» of Kazakhstan’s emissions with the frozen technological state of the economy as
of 2010. «Without measures» scenario (bM).

3. scenario with current measures (CM)

4. scenario with current and additional measures (COM)

In order to forecast the greenhouse gases emission associated with the fuel combustion, there was utilized a
model of electric energy production system of the Republic of Kazakhstan based on the TIMES instrument (The
Integrated MARKAL-EFOM System) for the scenarios with measures and additional measures.

First scenario was developed for the purpose of simple evaluation and to satisfy scientific interest as well as
to estimate the state’s «historical responsibility». The methods of calculation for the greenhouse gases emission
forecast is based primarily on the calculation for the developed countries that were not exposed to the economic
collapse and were able to build their basic line in accordance with their historical development. In case of the
countries with transition economy the methodology can’t give clear answer on what basic line shall be deemed
to be «determinative» and could be adopted as a true one at the country level. Taking this into consideration the
scenario was developed subject to such rate of possible emissions as if we have developed without any economic
recession.

Three last scenarios of greenhouse gases emission forecast show the emission increase through the period
from 2011 till 2030. Emissions have increased more than twice for the scenario without measures and less for the
scenario with measures, while additional measures as to the emissions reduction can limit the emissions growth
up to 40% of the emission rate in 2011.

In every scenario the GDP carbon intensity continues to reduce till 2020 with the same rate as during the
preceding decade. Scenario with additional measures implementation will show significant decrease after 2020
as well. Total emissions of the greenhouse gases in CO, equivalent shall remain two times higher than average
current emissions of the OECD countries while the GDP per capita forecast will be lower than present values for
the OECD countries.

When no special measures are taken the greenhouse gases emission will reach 20 tons in CO, equivalent
per capita by 2020. Additional measures will help to maintain the level of the greenhouse emission of 17-18 tons
in CO, equivalent per capita that is close to 2011. Such values are less than actual ones of highly developed
countries suppliers of energy resources (more than 20 tons in CO, equivalent have Australia, Canada and the
USA). Kazakhstan must make hard technological and economic efforts to reduce current figures to the mean
values of the OECD countries. This is due to sharply continental climate, prolonged heating season and low
population density being 6 people per square kilometer.

During the development of scenarios for the possible climate change in Kazakhstan there was used in the
National Communication a model ensemble (15 models) of the new generation CMIP3 project. Subject to the
selected model ensemble there were achieved monthly, annual and season average spatial fields for the air
temperature and amount of precipitation change. Changes were calculated relative to 1961 1990 period being
used by the IPCC and the project team as a basic one.

Future climate changes have been estimated for three basic scenarios of the SRES '° greenhouse gases
concentration: A2, A1B and B1 as well as for three time periods: 2016-2045, 2036-2065 and 2071-2100 which
display possible climate change in Kazakhstan by 2030, 2050 and 2085 years when compared to the basic period
of 1961-1990.

All the CMIP3 models provide the climate warming within the territory of Kazakhstan in XXI century for every
scenario in question. The least changes of the air temperature and amount of precipitation will occur by the B1
scenario among three of them, the biggest — according to the A1B scenario in the first half of the current century
and A2 scenario in the second half of the XXI century.

According to the GHG emission A1B scenario change of the annual average ground air temperature in
Kazakhstan will be 1.7 °C (within the range of 1.4-2.0 °C) by 2030, 2.9 °C (within the range of 2.0-3.0 °C) by 2050,
and 4.1 °C (within the range of 2.9-4.8 °C) by 2085.

According to the B1 scenario, being the mildest scenario, change of the annual average ground air temperature
in Kazakhstan will be 1.6 °C (within the range of 1.3-2.0 °C) by 2030, 2.1 °C (within the range of 1.4-2.9 °C) by
2050, and 2.7 °C (within the range of 2.1-3.2 °C) by 2085.

According to the A2 scenario, being the roughest scenario, change of the annual average ground air
temperature in Kazakhstan will be 1.8 °C (within the range of 1.2-2.0 °C) by 2030, 2.6 °C (within the range of 2.0-
3.0 °C) by 2050, and 4.7 °C (within the range of 3.5-5.6 °C) by 2085.

It is expected that the fastest rates of the ground air temperature increase average throughout the territory of
Kazakhstan by 2030 will be the temperature of winter months: by 1.6-1.8 °C according to the B1 scenario; by 1.9-
2.0 °C according to the A1B and A2 scenarios; and in August and September months: by 1.7-1.9 °C according to
the B1 scenario; by 1.9-2.1 °C according to the A1B scenario; and by 1.8-2.0 °C according to the A2.

By 2050 the fastest rates of the temperature increase will be in January-February, and during the summer
period according to the A2 scenario (by 2.6-2.9 °C); by 2.5-3.3 °C during the winter period and by 2.5-3.2 °C

°Special report on emission scenarios
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during the summer period according to the A1B scenario; by 2.1-2.3 °C during the winter period and by 2.1-2.2 °C
during the summer period according to the B1 scenario.

By 2085 r. the fastest rates of the temperature increase will be in August (by 4.5 °C) and during winter period
(by 4.2-4.4 °C) according to the A1B scenario, the same trend is expected for two other scenarios.

The simulation results show that in XXI century for all three scenarios in question there expected an average
throughout the territory of Kazakhstan decrease of the precipitation amount from May to September, and forecast
for the remaining months of the year will be increase of the precipitation amount with maximum during winter
months.

Considering the expected changes of amount of precipitation it should be mentioned that they vary depending
on period, season of the year or the emission scenario.

Under every emission scenario and in all the periods the increase of the precipitation amount during winter
months is expected, by 14-28% according to the A1B scenario, by 11 22% according to the «mild» B1 scenario,
by 15-31% according to the «rough» scenario. Spring and autumn periods show the amount of precipitation
increase as well but with less increment than in winter period. The possible increase in the amount of precipitation
during spring months according to the B1 scenario is 7.5-10.5%, according to the A2 scenario — 9.3-10.0% and
according to the A1B scenario — 8.6-11.7%. There observed a gradual decrease of the amount of precipitation
during the summer period with maximum by 2085, from 2.7% to minus 6.3% according to the A1B scenario, from
minus 1.6% to minus 3.1% according to the «mild» B1 scenario and from 0.2% to minus 10.6% according to the
«rough» scenario.

Subject to the derived correlation in the climate forecast it is assumed that the probability of abnormally cold
weather in future will decrease year by year. But in certain years (especially till 2035) there can be air temperature
decrease up to the currently existing absolute minimum values of temperature.

As calculated, the absolute maximum air temperatures in Kazakhstan should be overlapped at the average
additionally by 1.2-1.5 °C by 2030, by 1.6-2.4 °C by 2050 and 2.1-2.3 °C (according to the mild scenario) to 3.7-
4.2 °C by 2085. With this in view, in the northern oblasts of Kazakhstan where the maximum air temperature
throughout the major territory today reaches 40-41 °C it can reach up to 44-45 °C by 2085 that is currently
customary for Kazakhstan’s western oblasts.

Thus the calculation results by either scenario show the increase of abnormally hot weather repetition in
future.

Considering the Extreme meteorological phenomena (EMP) repetition during the global warming period
(2000-2011) one may note that in future such EMPs as very heavy precipitation (rain, snow, rain and snow mixed),
strong winds, strong blizzards, heavy (great) sleet, strong dust storms, heavy fogs and dangerous glaze ice and
rime depositions will persist in Kazakhstan. Increase of such EMP as strong wind and heavy snow and sleet are
observed now and probably will persist in future.

Heavy showery rains with storm winds, heavy snowfalls and blizzards as well as sleet processes will probably
become more frequent in mountainous and foothill regions.

There is a high risk of strong blizzards covering vast territories in northern oblasts.

Table 1.1
Annual average air temperature change and corresponding standard deviations (°C) at the beginning
(2016 2045), in the middle (2036 2065) and at the end (2071-2099) of the 21st century
(B1, A1B, A2scenarios). Subscript shows standard deviation for the model ensemble
specifying inter-model dispersion

Period
Region 2016 - 2045 2036 - 2065 2071 - 2099

B1 A1B A2 B1 A1B A2 B1 A1B A2
Kazakhstan 1,6, 17, 18,, 21, 29, 26,, 27, 41, 47,
Akmolinskaya 1,8 1,9 1,9 2,3 3,3 2,8 2,8 4,4 5,2
Aktyubinskaya 1,6 1,7 1,9 2,1 3,0 2,6 2,8 4,2 4,6
Almatinskaya 1,6 1,7 1,7 2,0 2,8 2,6 2,6 4,0 4,6
Atyrauskaya 1,6 1,7 1,7 2,0 2,7 2,5 2,7 3,8 4,4
East-Kazakhstanskaya 1,6 1,8 1,8 2,1 2,8 2,7 2,8 4,2 4,9
Zhambylskaya 1,5 1,7 1,7 1,9 2,7 2,6 25 3,9 4,5
West-Kazakhstanskaya 1,7 1,8 1,8 21 29 2,6 29 4,0 4,7
Karagandinskaya 1,6 1,8 1,8 21 3,0 2,7 2,6 4,3 4,6
Kostanayskaya 1,8 1,8 1,9 23 3,2 2,8 29 4,5 5,1
Kyzylordinskaya 1,5 1,6 1,7 20 2,8 2,5 2,5 3,9 4,3
Mangystauskaya 1,4 1,6 1,5 1,9 2,5 2,2 24 3,5 4,0
Pavlodarskaya 1,9 1,9 1,9 23 3,3 29 29 4,4 53
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< Period
Region 2016 - 2045 2036 - 2065 2071 - 2099
B1 A1B A2 B1 A1B A2 B1 A1B A2
North-Kazakhstanskaya 1,8 1,7 1,9 2,5 3,3 2,9 3,0 4.5 54
South-Kazakhstanskaya 1,5 1,6 1,7 1,9 2,7 2,5 2,4 3,8 4.4

Figure 1.5
Annual and season average ground temperature (°C) and amount of atmospheric precipitation (%)
change throughout the territory of Kazakhstan during the periods 2016-2045, 2036 2065 and 2071 2099
relative to basic period of 1961 1990, arrived from the ensemble of the global climate 15 models of the
CMIP3 according to the B1, A1B and A2 greenhouse gases concentration in the atmosphere change
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Agriculture is one of the key sectors of the economy of Kazakhstan with crop production and livestock farming
forming its core. These sectors of agriculture constituting the priority areas of the republican economy development
possess potential for the development. However, further development of crop production and livestock farming
depend on agricultural technologies and natural resources used including, inter alia, climatic changes.
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Due to the moistening zones’ shift some administrative regions of the cereal sowing oblasts will transfer to
lower level of the territory moistening in 2050s. The areas of spring cereal cropping will shrink resulting from the
mild arid zone shift northwards, and in some region such farming will turn of no potential.

Expected deterioration of the climatic conditions for the spring cereal cropping in northern oblasts of
Kazakhstan could be compensated through the adaptive farming technologies’ introduction.

The forecast estimates of the spring wheat productivity for 2050s conditions show that at the mean the yield
by oblast will be 52-63% of its long-term annual average level (1971-2010), i.e. if the present farming level and
cropping techniques persist in 2050s the productivity of cereals will decrease by 37-48%.

Table 1.2
The spring wheat productivity expected by 2030 (as a percentage of the current level (1971-2010))
according to the climate change A1B u A2 scenarios

. P, %
Oblast / district A1B A2
North-Kazakhstanskaya oblast - 76 %
Zhumabayevskiiy 72 73
Esilskiy 77 81
Zhambylskiy 73 74
Taiynshiskiy 76 77
Musrepovskiy 80 80
Aiyrtauskiy 70 71
Kostanayskaya oblast — 77%
Karabalykskiy 79 81
Kostanayskiy 68 71
Karasuskiy 75 77
Auliekolskiy 63 64
Zhetigarinskiy 70 69
Zhangeldinskiy 93 95
Amangeldinskiy 84 84
Akmolinskaya oblast — 67%

Zerendinskiy 68 77
Burabayskiy 69 69
Sandyktauskiy 84 83
Akkolskiy 56 55
Atbasarskiy 64 65
Esilskiy 61 62
Astrakhanskiy 61 60

Thus the climate changes expected will lead to reduction of the crops’ moisture supply, increase of the climate
aridity, moistening zones’ shift towards the northern latitudes and the cereal yield reduction.

Productivity of the livestock farming depends on the animal feeds’ reserves which in their turn depend on the
weather conditions. Pastures, natural and artificial hayfields, plough lands for the forage crops farming constitute
the base for the livestock farming forage resources. The area of pastures in the Republic is 187.5 min. hectares of
which 61.2 min. hectares represent agricultural lands and 17.5 hectares of lands in municipal ownership, including
irrigated pastures — 59.5 min. hectares, plough land used to grow annual and perennial forage crops — 2.5 min.
hectares.

According to the estimates there is forecast for a slight reduction of the pastures’ productivity at the lowland
pastures of the southern oblasts by 2050 by 3-4%, i.e. it will be 96-97% of its current level, and in some oblasts —
by 9-10%, i.e. will amount 90-91% of its current level. There is a forecast for the pastures’ productivity reduction by
10-14%, which means that it will be 86-90% of its current level by 2050. Mountain pastures are more vulnerable
to the climate change. Mountain pastures expect more significant reduction of the pasture plants productivity. For
instance, at the Asa stow pasture the estimated pasture’s productivity will reduce by 30% by 2030 and by 50%
by 2050.

Table 1.3
The pasture plants productivity forecast for 2030 and 2050 years (P, as a percentage of the current
level (1971-2010)), according to the climate change A1B u A2 scenarios, %
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Terrain 2030 2050
A1B A2 A1B A2
Lowland pastures of the southern oblasts 97 96 90 88
Mangystau and Ust-Yurt Plateau Pastures 90 91 86 87
Mountain pastures of Trans-lli Alatau (Asa) 69 73 46 51

According to the assessments the average number of non-grazing days (NND) throughout the south of
Kazakhstan will decrease by 15% by 2030 and be 85% of the current NND (1971-2010), and by 2050 — by 72%.
All these indicate the steady trend of winter conditions mitigation as to the livestock management. However, by
reason of the weather conditions variability the repetition rate of abnormally cold winters will increase, i.e. against
the general warming of the winter abnormally cold winters will occur more frequently. Such abnormally cold
winters along with dry summers could cause severe damage to livestock farming.

Thus the results show that for the forecast 2030 and 2050 years regarding to the sheep farming winter will
become warmer by 15-28%, summer — hotter by 18-31%, terms for the spring sheep shearing will occur 2-5 days
earlier than the present day, the plant productivity at the lowland pastures of the southern half of the Republic will
reduce by 4-14%, and at mountain pastures — by 30-50%. Such agricultural and zoo-climatic conditions setting
in a junction will have an adverse effect on the sheep and cause their productivity reduction. Provided that the
greatest reduction in the sheep productivity could be expected in the south of the South-Kazakhstanskaya oblast,
in Kyzylordinskaya and Mangystauskaya oblasts and in the Southern Balkhash region.

Such climate parameters change will not lead to the fundamental changes of the livestock farming system of
Kazakhstan, i.e. there will no changes take place as to the territory of the Republic division by regions subject to
the livestock management system.

Assessment of the water resources vulnerability due to climate change has been carried out for 14 river
basins within eight hydro-economic basins. Five of them are lowland basins — Tobol, Ishim, Nura, Sarisu and Ural
rivers. Basins of Uba, Ulba, Ili, Karatal, Koksu, Arys, Shayan, Nura, Sarisu, Chu and Talas rivers are mountain. Ili,
Karatal, Koksu, Chu and Talas rivers belong to glacier-fed rivers.

According to the long-term climate change forecasts till 2035 under the A2 scenario, total amount of water
resources throughout the entire territory of the RK will increase. In the east of the RK such increase will be
insignificant being about 2% (mountain basins of the Uba and Ulba rivers). There will be virtually no increase in
the north of the RK within the Ishim river basin, but in the Tobol river basin it will be 7.1%. The water resources
change will fluctuate within the range of 9-10.9% for the Ili, Koksu and Karatal river basins in the south-east of
the RK. Changes will substantially take place within the limits of 6.2-12.5% for the Arys and Shayan river basins
and 10.1%-14.9% — for the Talas and Chu river basins in the south of Kazakhstan. For the Nura and Sarisu river
basins such increase will be 13.6% and 8.81% respectively. In the west of the RK the increase can reach 15%
(Ural river basin).

Table 1.4
Correlation of annual simulated flow deviations (A2 and B1 scenarios) of its measured values (AW, %)
and precipitation values deviation (AX, %) and the air temperature (AT, (°C) during the period till 2035

River AW,% AX,% AT°C

A2 B1 A2 B1 A2 B1
Uba+Ulba 20 52 2,26 5,31 1,22 1,37
Tobol 7,1 5,4 3,35 4,74 1,31 1,64
Ishim 0,3 2,6 1,68 4,25 1,29 1,49
Ili 9,0 15,2 2,55 2,78 1,18 1,55
Karatal 10,9 11,3 1,9 2,36 1,17 1,55
Koksu 10,5 1,2 1,9 2,36 1,17 1,55
Arys 6,2 -7,3 5,41 3,77 1,29 1,65
Shayan 12,5 4,2 5,65 4,77 1,23 1,55
Ural 15,0 10,0 6,0 2,0 0,98 0,86
Chu 14,9 14,5 7,14 6,74 2,6 2,0
Talas 10,1 9,8 6,59 6,2 2,5 2,0
Nura 13,6 13,0 7,44 6,88 29 21
Sarisu 8,81 6,59 9,58 7,35 2,8 2,1
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If the climate changes for a long-term period till 2035 occur according to the B1 scenario, then the total
amount of water resources throughout the entire territory of the RK will increase too. In the east of the RK such
increase will be about 5.2%. The increase in the north of the RK within the Ishim river basin will be around 2.6%,
and in the Tobol river basin it will be 5.4%. The water resources change will fluctuate within the range of 15.2-
11.3% for the lli, Koksu and Karatal river basins in the south-east of the RK. In the south of the RK changes will
substantially take place within the limits of 4.2% for the Shayan river basin and only in the Arys river basin the
water resources might decrease by 7%. For the Chu and Talas river basins their amount can increase up to14.5-
9.8%. For the Nura and Sarisu river basins there might be an increase by 13% and 6.59% respectively. In the west
of the RK the increase in the amount of resources can be up to 10% (Ural river basin).

It should be noted that amount of precipitation and temperature increase in every version and every scenario.
Due to increase of the amount of winter precipitation in mountainous regions (particularly within the main drainage
forming zones of the basins) the values of snow storage will increase as well leading to the spring flow increase
resulting from the air temperature rising. The air temperature increase is not sufficient to cause significantly more
early soil melting and subsequent increase of the flow loss during spring flood. The situation is different in the
lowland river basins. Increased amount of precipitation have less influence on the flow rate because of its greater
loss at the watershed. Dependence upon the air temperature can be more clearly traced in the lowland basins. In
the conditions of its increase it is observed a reduction of the autumn ground freezing and subsequent increase
of the flow loss due to infiltration.

In different years subject to their water capacity the results of the water resources vulnerability assessments
according to the A2 and B1 climate change scenarios show that: irrespective of the water capacity of the year the
water resources change follows the same trend as during the entire long-term period.

With unfavorable implementation of climatic and transboundary hydrological threats there is a risk of future
actual river flow resources reduction throughout the entire territory of the RK by 2020 up to 81.6km3/year, of
which transboundary — up to 33.2km3/year, local — up to 48.3km3/year; and by 2030 — to 72.4; 22.2 and 50.2km3/
year respectively. It is supposed that prerequisites specified should be taken as a basis for the RK water security
strategy.

The RK economy in the whole and particularly agriculture will develop under the conditions of the lack of water
resources in the years to come. Even today the water deficit is common to the Aral, Balkhash and Ural basins,
endorheic basins of the Chu, Talas, Asa, Sarisu, Turgai and Nura rivers. For example, it is expected (according
to pessimistic scenario) a surface water flow reduction by 15-18km3 within the short future (till 2020), of which
by 10-12km3 due to the water intake increase beyond the territory of the RK, by 5-6km3 due to climate change.

Hydrological data show that by 2020 the flow will be 81km3/year, and by 2030 — 76.3km3/year, while the
nationwide rate of water consumption amounts to 88-90km3/year.

Resulting from the «Impact, vulnerability and assessment of the public health system of the Republic of
Kazakhstan adaptive capabilities regarding to the climate change» research carried out there have been groups
defined vulnerable to the climate change; these are elderly people and rural areas’ residents who have restricted
access to the high quality drinking water.

Among the threats discovered by the research that has been carried out special attention is turned to:

» risk of spread of infectious and extremely dangerous diseases due to existence of widespread and
active natural focuses of the extremely dangerous infections within the territory of Kazakhstan and risk of
delivery from outside the country;

» risk of growth of dangerous natural phenomena and disasters because of the climate change.

Adaptation measures in the agriculture and water resources sector constitute the most vital pool of actions
to be developed irrespective of the country’s level of prosperity and access to the technologies. Kazakhstan pays
much attention to such measures, but they more likely take place under the aegis of the increase of employment,
enhancement of food and energy security and improvement of public health than with view to adapt to climate
change. Although the climate aspect of this work is left apart and often unconsidered, nonetheless there is a
trend to popularize such knowledge either at the scientific or at the household levels; and when the climate and
environmental change issues have not been of high priority earlier, then now they enjoy widespread support of
government and people. Adaptation is typical for agriculture and water resources sector, while the industrial sector
works on an issue on the climate change mitigation.

The following basic adaptation measures are being implemented in the crop production and livestock farming
of Kazakhstan in order to reduce the adverse effect of the climate change:

* No-Till zero technology

» Diversification of crop production

» Effective irrigation systems introduction

» Optimization (adaptation) of the terms for the land treatment measures to the weather regime

» Refurbishment of the agricultural machinery and equipment

» Training and professional development for the agriculture experts

* Improvement of the insurance system within the crop production sphere

» Restoration of the transhumant grazing system of the sheep farming at the southern half of Kazakhstan

23

o
=
=
]
—
m
=




[a
[
—_
o.
=
==
(3]

THE [lI-VI NATIONAL COMMUNICATION OF THE REPUBLIC OF KAZAKHSTAN TO THE UN FRAMEWORK CONVENTION ON CLIMATE CHANGE

* Development of the stall barn system for the industrial livestock management
» Selective breeding activities

* Pastures improvement

* Modification of the hydrometeorology system for the livestock security

There are generally 2 ways to eliminate the fresh water deficit in the water resources sector of the RK:
reduction of load on the water resources and increase of the fresh water resources. First way contemplates
implementation of measures to decrease the rates of development of water intensive industries and use more
advanced technologies in order to reduce the water consumption in the industrial, agricultural and public service
sectors. Second way contemplates the increase of available water resources on the account of long-term and
seasonal control of the river flow, utilization of the fresh groundwater storage, desalination of seawater and
brackish water, territorial including transboundary redistribution of the water resources.

Stimulating of the best green technologies introduction as defined in the Articles 6 and 7 of the Ecological
code of the RK constitute a part of the government regulation in the field of the environmental protection. For
this purpose the concepts of «best available technologies», «target indicators for the quality of environment»,
«environmentally dangerous machinery and equipment» and «environmentally dangerous technologies» were
introduced in the Ecological code.

Today the «List of the best available technologies» approved by the Decree of the Government of the Republic
of Kazakhstan No. 245 dated March 12, 2008 is in effect.

«Green investmentsy» in Kazakhstan are generated from the environmental charges (97 bin. tenge in
2009), environmental protection actions of the natural resources’ users (124 bin. tenge in 2009) and grants from
international organizations. It is necessary to note that charges for the emissions to the environment are received
by local budgets with no designation and generally the major part of these funds is used at the discretion of the local
executive bodies to solve current issues of vitality, social sector support, to solve the problems of infrastructure
etc. Thus the environmental projects’ implementation is often funded on a residual principle. For example, in 2009
the amount of money allocated for the environmental protection measures was 23.8 bin. tenge or 27.9% of the
total amount of charges and penalties received. The MEP of the RK acting as a government agency takes actions
aimed to increase the share of the environmental activities’ funding standing for the 100% assignment of such
assets to the «green» investments.

In the electric energy production sector 13 projects are being implemented with the power capacity increase
by 3,186MW, including continuing modernization of the National electrical network of Kazakhstan, in order to
achieve the indicators defined in the FIID State program and in the Strategic plan 2020. Projects envisage, inter
alia, advancement of conventional electric energy production and transmission technologies which will have a
positive effect on the GHG emission reduction.

The tariff policy measures as to the loss reduction being currently taken will have an effect as follows: during
the period of 2010-2014 rated losses’ reduction in the electrical networks will be 1.3% to 01.1%, extra-rated —
1.5% to 0; in the heating networks — 1.5% to 0.1%, extra-rated — 2% to O; in the water supply networks — 2% to
1%, extra-rated — 2.5% to 0.

A large-scale policy to reduce the energy resources’ loss is being pursued within the housing and budget
sectors. To this effect there has been implemented a practice of energy audit with further modernization of houses
and condominiums. Introduction of the energy management system as well as the complex energy saving plan
pursuant to the Law On the energy saving and energy use efficiency improvement (No.541-IV dated January 13,
2012) have been contemplated in industrial sector in addition to the energy audit.

Today the Agency of the Republic of Kazakhstan for Construction Housing and Utilities in association
with the Kazakhstan Housing and Utilities Reform Centre JSC implement the Program of housing and utilities
sector modernization and development till 2020. This program contemplates taking complex actions subject
to the modernization of infrastructure and utility networks in the housing and utilities sector, water supply and
sewage, reconstruction of communication lines, introduction of the energy saving technologies, as well as thermal
modernization of the housing stock with the allocation of funds to implement such program. Particularly there has
been developed a repayment funding scheme for the overhaul and thermal modernization of the condominium
objects. The mentioned program total funding for the entire term of its implementation in its every aspect amounts
to 64.9 bin. tenge.

As part of the «Affordable housing 2020» program there will be commissioned 6 million square meters of new
housing each year starting in 2013. New sites will have to satisfy requirements on energy efficiency pursuant to
the law on energy saving.

Systematic monitoring of the climate is carried out within ongoing national programs of the Kazhydromet
Republican State-Owned Enterprise (RSE) being the structural subdivision of the Ministry of Environment
Protection of the Republic of Kazakhstan. Activities of the National hydrometeorology service (NHMS) of the
Republic of Kazakhstan are focused on the information provision about climate, water resources and the state of

""«Kazakhstanskaya Pravda» dated April 15, 2008, No. 82 (25529);
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the environment, warnings about dangerous and disastrous hydrometeorology phenomena and extremely high
pollution of the environment.

National hydrometeorology service of Kazakhstan provides administration of the observation network,
financial and maintenance support, planning and funding of the research and development work on the methods
and means of measurement, monitoring techniques, data collecting and processing. The Global Climate
Observing System (GCOS) consists of two subsystems: upper air and surface meteorological networks. The
GCOS surface subsystem is based on land surface synoptic stations transmitting the «SYNOP» reports to the
Global Telecommunication Network in four main periods, climatological stations providing «CLIMAT» reports and
aerological stations transmitting « CLIMAT TEMP» reports.

The Kazhydromet Republican State-Owned Enterprise ensures free and open international data interchange
with the following partners:

1. World Data Centre for Meteorology of the National Climatic Data Centre;

2. Global Precipitation Climatology Centre — meteorological data about daily amount of precipitation provided
by 63 meteorological stations;

3. World data Centre of the All-Russian Research Institute of Hydrometeorology Information — meteorological
data interchange on a regular basis following the current secure data processing from 22 international interchange
stations.

In its national programs for the systematic monitoring the Hydrometeorology service of Kazakhstan follows
the principles and best practice of climate monitoring. GCOS of the World Weather Information Service, GCOS
guidelines, Technical regulations of the World Meteorological Organization and the Instruments and means of
measurement guidance constitute the basis of the programs of the Observation network of Kazakhstan.

The main and systematic problem of the NHMS of the Republic of Kazakhstan at the present stage is that
NHMS is not able to meet the increasing demand of society for the hydrometeorology and other information
concerning the environmental condition along with the serious lag in technical, technological and human resources
when compared to the hydrometeorology services of the developed countries.

Today the territory of the Republic is provided with the meteorological monitoring at the level of 61%,
agrometeorological — 67%, hydrological — 57%, ecological (atmosphere, soil, surface waters) — 58%. Therefore
the NHMS modernization and development are a vital task involved in the development plans of the Ministry of
Environment Protection of the Republic of Kazakhstan.

Figure 1.6
Dynamics of increase of the number of hydrometeorology stations and sites through
the period 2007-2011
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The education system in the Republic of Kazakhstan involves the notion of «environmental educationy» in
which context the issues of climate change are considered. The National Communication considers aspects of
environmental education in three levels: «preschool and secondary», «technical and vocational» and «higher and
postgraduate».

The State compulsory standard does not require advanced study of the climate change issues at schools,
however additional studies and elective courses on the subject in question are held in many schools being initiated
by the teaching staff. Such initiatives are mainly implemented by the teachers who have finished their training or
courses within the international projects.
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Apart from the education approved by the state standards the Government carries out activities aimed to
advance the environmental education of people, including the issues of the climate change, through the joint
projects with international, non-governmental and business organizations.

As of today there has been created an academic and methodical framework to integrate the climate change
issues into the general block subjects, which is being generally developed within international initiatives. According
to the expert opinion, the most effective actions to inform people about the methods to mitigate the human
impact on the climate change and adapt to its effect will be inclusion of courses in the comprehensive education
programs.'? Taking this fact into account, it is reasonable to work on the advancement and integration of the
existing academic and methodical framework into natural science disciplines within the secondary education
system, especially for the chemistry and biology or physics and geography majors.

In order to develop knowledge on the sustainable development issues for all professions and specializations
within the system of technical and vocational education (TVE) there has been a basic discipline of «Environment
protection» studying provided with the course duration of 32-36 hours. The model curriculum of such discipline
does not assume the study of issues of the climate change.

In view of the national policy pursued in the area of the TVE development (State program of technical and
vocational education development for 2008-2012), it is expected that such system will play stimulating role in
solving urgent tasks of the electric power industry and water resources sustainability ensuring, mitigation of the
climate change effects and adaptation to such conditions. With the growth of concern and need in the «green
economy» creation, requirements to the expertise and skills level increase as well, i.e. there is a need for the
modification of qualification and new specializations’ development. To solve these problems it is necessary to
integrate the climate change issues into the basic education programs for every specialization and also to advance
the majors with due regard to current knowledge in the area of climate change and new technologies.

Since the time of the SNC /Second National Communication/ preparation the system of higher education of
Kazakhstan has completely transferred to the three-level system of staff training as adopted in the European Area.

There are two directions of study the climate change issues in the higher school as is in TVE: general (basic)
for the students of every specialization and major (advanced) for the students of natural geography, ecology,
chemistry and biology, and technical specializations. The basic education considers the issues of climate change
within the discipline of «Ecology and sustainable development» (90 hours). Taking into account the fact that
the national policy transfers to the «green economy», demand for the specialists in legal, technical, economic,
agricultural and other spheres with the specialization in ecology and climate change is increasing day by day.
Therefore it is important to proceed further development of basic and special courses and introduce them at every
faculty, as well as to prepare academic and methodical materials displaying the specific character of the sectors
and the state in national including Russian languages.

There is established a research infrastructure in the country allowing candidates for master’s and doctor’s
degrees to carry out their work. The research centres being opened with the leading universities, where the
researches on the climate change mitigation are carried out, can serve as examples. Specifically, at the NURIS™
there was built a Model of the electric energy production system of Kazakhstan development. It is expected that
this model will allow to obtain quantitative estimates of the energetic and environmental policies impact, to simulate
various scenarios within the context of the «green economy» development. The Centre of Environmental Safety
and Use of Natural Resources Law was established with the Al-Farabi KazNU in 2011. The leading research
area of the Centre is generalized legal analysis of the global climate change problems within the framework of
sustainable development and use of natural resources law.

The Climate Change Coordination Centre NGF /Non-Governmental Foundation/ plays an active role in this
process, carrying out workshops for the representatives of the ministries, companies and non-governmental
organizations in cooperation with the international partners. The purpose of such workshops is to disseminate the
knowledge of the UNFCCC and Kyoto Protocol international processes, mechanisms of Kyoto Protocol, system
of emission quota selling and its elements in order to improve the energy use efficiency, etc.

In Kazakhstan the UNFCCC provisions are implemented by a number of institutional organizations.
Kazhydromet RSE, Zhasyl damu JSC being on issues of the climate change prevention and adaptation. The
expert evaluation is also conducted by the non-governmental organization named «Climate Change Coordination
Centre». Such International non-governmental organizations as the Research and Data Centre of the Interstate
Commission for Sustainable Development (RDC ICSD) and the Central Asian Regional Environmental Centre
(CAREC) perform expert work on the issues of climate change and facilitate the growth of the civil society potential.

Kazakhstan has ratified more than 20 international environmental treaties (conventions and protocols).
Ecological code has been aligned with the regulations of the International environment protecting conventions
ratified by Kazakhstan. The «Zhasyl damu» sector program developed in 2010 provides mechanisms for the
coordinated approach to the commitments’ meeting under the following international treaties: Kyoto Protocol,
Stockholm Convention on Persistent Organic Pollutants, Rotterdam Convention on the Prior Informed Consent

2Report on the «Public opinion sociological research to assess the basic level of public awareness on the climate change issues» UNDP
project of the BISAM Central Asia LLP. Otenko T.V.
8Nazarbayev University Research and Innovations Systems www.nu.edu.kz
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Il. NATIONAL CIRCUMSTANCES RELATED TO THE GREENHOUSE GASES EMISSION
AND ABSORPTION

2.1. General information about the Republic of Kazakhstan

2.1.1. Political structure of the Republic of Kazakhstan

The Republic of Kazakhstan is a unitary state with the presidential system of government. The President of
the Republic of Kazakhstan as the Head of the State is its principal official and shall be elected by vote for a five-
year term.

The state power in the Republic is unified and is exercised based on the Constitution of 1995 and the laws
according to the principle of its division into legislative, executive and judicial branches and their interaction using
the system of checks and balances.

The highest representative body of the Republic performing legislative functions is the Parliament of the
Republic of Kazakhstan. The Parliament consists of two Chambers acting on a permanent basis — the Senate
(term of office for the Senate deputies is six years) and Mazhlis (term of office for the Mazhlis deputies is five
years).

The Senate is composed of the deputies representing each oblast, city of special republican status and the
capital of the Republic of Kazakhstan, two persons from each, as provided by the constitutional law. One half of
the elected deputies of the Senate are re-elected every three years.

The President appoints fifteen deputies of the Senate taking into account the necessity of ensuring national
and cultural as well as other essential interests of the society representation in the Senate.

The Mazhlis consists of one hundred and seven deputies as provided by the constitutional law. Ninety eight
deputies shall be elected from party lists of the political parties under a single national constituency through
universal, equal and direct suffrage by secret ballot. Nine deputies of the Mazhlis shall be elected by the Assembly
of the people of Kazakhstan.

The Government of Kazakhstan exercises executive power, leads the system of executive bodies and
governs their activities. The Head of the Government shall be appointed by the President after the Prime Minister’s
candidacy approval by the majority of the Parliament of the RK. Members of the Government shall be appointed
by the President with candidates being nominated by the Prime Minister.

The Prime Minister submits the Government structure for the approval by the President. The Government
structure is as follows — The Prime Minister, 1 First Deputy Prime Minister, 3 Deputy Prime Ministers and the
heads of the ministries.

Akimat is a regional executive body in Kazakhstan headed by an akim. Akims of oblasts, cities of special
republican status and the capital city shall be appointed to the office by the President upon the recommendation
of the Prime Minister of Kazakhstan. Akims of other administrative-territorial units shall be appointed or elected
to the office according to the procedure provided by the President of Kazakhstan. The President of the Republic
is entitled in his sole discretion to relieve akims from their offices. Kazakhstan is administratively divided into 14
oblasts. Astana is the capital city. Aimaty City has special republican status.

The Supreme Court of the Republic of Kazakhstan is the highest judicial authority of the country for civil,
criminal and other cases under the jurisdiction of local and other courts, supervising over their activities in
procedural forms provided by law, and justifying the issues of judicial practice. Its status is registered in the
Constitution of Kazakhstan and the Constitutional law On the Judicial System and the Status of Judges of the
Republic of Kazakhstan. The Presiding Judge of the Supreme Court, chairmen of judicial panels and the judges
of the Supreme Court shall be elected by the Senate upon the recommendation of the President of the Republic.
The Justice in the Republic of Kazakhstan is administered exclusively by court.

The Constitutional Council of the Republic of Kazakhstan is a collective body for the constitutional control
in Kazakhstan. It consists of 7 members. The Chairman and two members of the Constitutional Council shall
be appointed by the President, two members — by each the Senate and Mazhlis for a term of 6 years. Only the
President, the Chairman of the Senate, the Chairman of the Mazhlis, at least one fifth of the total number of
deputies of the Parliament, the Prime Minister and a court may appeal to the Constitutional Council (only in case
of the violation of human and resident’s rights and freedoms guaranteed by the Constitution by the regulatory
legal act).

2.1.2. Demographic situation
Population of the RK as of the end of 2012 was 16 909,8 thous. people. Population density amounts to 6.2
people per 1sq.km. Data on the population through the period of 1995-2011 are presented in the Table 1 of the
Annex 1 and in the Figure 2.1. Urban population share (54.9%) is higher than rural one (45.1%).
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Figure 2.1
Population of the Republic of Kazakhstan

m Overall Kazakhstan
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Sources: «Kazakhstan over the years of independence, 1991-2010» The Agency of statistics of the RK, 2011;
«Kazakhstan in figures, 2011» The Agency of statistics of the RK, 2012; Population dynamics, www.stat.kz.

Kazakhstan is a multinational state. There live people of more than a hundred nationalities and ethnic groups
within the territory of the Republic. According to the 2009 census data the highest share in the total population
have Kazakhs. Kazakhs represent — 8,011.4 thous. people; Russians — 3,793.7 thous. people; Uzbeks — 456.9
thous. people; Ukrainians — 333.0 thous. people; Uyghurs — 224.7 thous. people; Tatars -204.2 thous. people;
Germans — 178.4 thous. people.

In 2012 the labor force population was 8,981,9 thous. people.

2.1.3. Geography and topography

The area of the Republic is 2 724, 9 thous. square kilometers. Kazakhstan is the world’s ninth largest country
by the territory. Kazakhstan shares borders with: PRC — 1,460km, Kyrgyzstan — 980km, Turkmenistan — 380km,
Uzbekistan — 2,300km and Russian Federation — 6,467km. Total length of the land borders is 12,187km.

Topography of the country’s territory is complex and diverse: high mountain regions occupy about 10 % of the
territory, remaining part falls to the share of lowlands, plains, plateaus and highlands. The plain terrain with low
heights within the range of 200-300m above mean sea level is typical for the south-western, northern and central
regions (Figure 2.2).

Figure 2.2
Physical map of Kazakhstan
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Sources: GisTerra company
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2.1.4. Climate

The distance from the ocean and vast territory determine sharply continental climate of Kazakhstan, its
zoning and deficit of precipitation. Annual precipitation in the foothill and mountain regions is 500 to 1600mm, in
steppe — 200-500 and in desert — 100-200mm. Average temperature in January ranges from 18 °C below zero
in the north to 3 °C below zero in the south; Average temperature in July — from 19 °C in the north to 29 °C in
the south. Winter in the north is long and cold. In certain years the temperatures were as low as 52 °C below
zero in the northern regions of the country, but there can be thaws up to 5 °C as well. The highest temperature
of the ground air in July in the north does not exceed 41 °C, and in the south — 47 °C (Kyzyl Kum desert). Daily
temperature differences can reach 20-30 °C.

Kazakhstan terrains belong to four natural climate zones — forest-steppe, steppe, semi-arid and desert.

2.1.4.1.The climate changes observed in Kazakhstan

There has been an annual average and seasonal temperature of the ground air rise observed throughout the
entire territory of Kazakhstan within the recent 70 years. To assess the trends the series of monthly average air
temperatures and monthly amounts of precipitation obtained from 120 meteorological stations of Kazakhstan over
the period of 1941-2011 were used as a basic data. The series of daily maximum and minimum air temperatures
and daily amounts of precipitation obtained from 90 meteorological stations were used to calculate the climate
change index, displaying the variation of values and extrema repetition in compliance with the recommendations
of the WMO’s Commission for Climatology expert team.

Particularly rapid rates of warming have started to occur since 1980-s, that caused higher frequency of warm
years. Annual average temperatures of air in Kazakhstan during each year since 1997 till 2010 (14 consequent
years) were higher at the mean than a climatic normal rate calculated over the period of 1971-2000, by 0.3 — 1.4
°C (Figure 2.3.a). Top ten warmest years in Kazakhstan are as follows: 1983, 2004, 2002, 2007, 1995, 2008,
1997, 2006, 2005, 1999 (ranked in decreasing order as to the value of the positive anomaly). Annual average
in terms of the area of Kazakhstan amount of precipitation over the period since 1941 till 2011 virtually did not
change (Figure 2.3.b).

Figure 2.3
Time-series and linear trend of annual average air temperature (a) and annual amount of precipitation
(b) anomalies over the period of 1941-2011, averaged in terms of the territory of Kazakhstan.
The anomalies are calculated relative to basic period of 1971-2000.
Smooth curve is obtained by 11 years smoothing averaging.
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Annual average temperatures of air in Kazakhstan increased with the speed of 0.28 °C every 10 years at the
mean. Annual average temperatures increased more significantly in the north, west and south of Kazakhstan —
by 0.30...0.37 °C/10 years, B in the remaining regions — by 0.25...0.29 °C/10 years (Figure 2.5). The maximum
warming occurred during winter — by 0.35 °C/10 years at the mean. The temperature increase in winter in northern
oblasts was 0.34...0.40 °C/10 years, in western regions — 0.30...0.51 °C/10 years, in central and eastern —
0.34...0.35 °C/10 years, in the south — 0.22...0.36 °C/10 years. Some lower rates of the temperature increase
observed in autumn and spring — at the mean by 0.32 n 0.27 °C/10 years respectively throughout Kazakhstan.
The temperature increase by oblast during mid-seasons fluctuates within the range of 0.21...0.40 °C/10 years.
The lowest rate of the temperature increased was observed in summer within the range from 0.12 through 0.27
°C/10 years. The summer temperatures in Kazakhstan increased at the mean with the speed of 0.18 °C/10 years.
In majority of cases trends were statistically significant with the confidence interval of 95%.

29

()
=
=
]
—
m
=




o=
Ll
—_
[~
=
X
(]

THE NIlVI NATIONAL COMMUNICATION OF THE REPUBLIC OF KAZAKHSTAN TO THE UN FRAMEWORK CONVENTION ON CLIMATE CHANGE

Figure 2.4
Spatial distribution for the coefficient values of the linear trend for the annual average and seasonal
ground air temperature (°C/10 years), as estimated over the period of 1941...2011.
Grading symbols are shaded where the trend is statistically significant.

Year

K

-0,01...-0,20 AA AA 0,01...0,20
-0,21...-0,40 Xk k% 0,21...0,40
-0,41...-0,60 *0 0 0,41...0,60
-0,61...-0,80 B0 ®O 0,61...0,80

There were also observed variations in the air temperature regime, expressed by various extrema
parameters’ repetition increase:
» there was observed a trend of daily ground air temperature maximum values increase at most of the
meteorological stations of Kazakhstan. Increase of daily temperature maximums was up to 0.40 °C every
10 years, locally up to 0.60 °C/10 years. Statistically significant trends were generally common for north-
east, east and south of the Republic (Figure 2.5).
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Figure 2.5
Spatial distribution for the coefficient of the linear trend for the daily air temperature maximum
values (°C/10 years) over the period of 1941...2011.
Grading symbols are shaded where the trend is statistically significant.
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+ everywhere within the Republic there was increase of the warm days repetition (when daily maximum
temperature was higher than 90th percentile) — by 1-2 %/10 years, cold nights repetition (when daily
minimum temperature is below 10th percentile) decreased by 1-3 %/10 years.

» the number of hot days increased (when the air temperature exceeds 35 °C) within the territory of western
and southern oblasts of Kazakhstan — by 1 to 3 days per every 10 years (Figure 2.6).

Figure 2.6
Spatial distribution for the coefficient of the linear trend for the number of days when air
temperature exceeds 35 °C (days/10 years) over the period of 1941...2011.
Grading symbols are shaded where the trend is statistically significant.
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+ general duration of the heat waves throughout the entire territory of the Republic increased (by 1...3
days/10 years, Figure 2.7). The heat wave is deemed to be a case when daily maximum air temperature
for at least 6 subsequent days was higher than 90th percentile. Statistically significant trends were
observed at more than 70 % of meteorological stations.

« duration of vegetation period (period between the first day when daily temperature of five-day term =5
°C, and the last day when daily temperature of five-day term < 5 °C) increased. The vegetation period
grew by 1-3 days/10 years at the mean throughout the territory of Kazakhstan, and by 4-5 days/10
years — in the south. Statistically significant trends were registered subject to the data of about70 % of
meteorological stations.
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Figure 2.7
Spatial distribution for the coefficient of the linear trend for the aggregate duration
of the heat waves (days/10 years) over the period of 1941...2011.
Grading symbols are shaded where the trend is statistically significant.
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+ almost everywhere there was observed a trend of frost days repetition decrease when daily minimum
temperature falls below 0 °C (Figure 2.8). Most significant rates of the frost day’s repetition decrease
were shown in mountainous and foothill regions of the south of Kazakhstan — by 5...6 days every 10
years. Decrease of such day’s number at the rest territory 1...4 days every 10 years.

Figure 2.8
Spatial distribution for the coefficient of the linear trend for the number of days
with the daily air temperature minimum below 0 °C (days/10 years) over the period of 1941...2011.
Grading symbols are shaded where the trend is statistically significant.
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Precipitation regime has changed ambiguously throughout the territory of Kazakhstan. At the mean annual
amounts of precipitation throughout Kazakhstan slightly decreased — by 0.5mm/10 years (0.3% of the normal
rate/10 years), there also was observed a trend of decrease as to the seasonal amounts of precipitation —
by 1mm/10 years (1% of the normal rate/10 years) in spring, summer and autumn. It is registered a trend of
precipitation amount increase by 1.7mm/10 years (2.2% of the normal rate/10 years) in winter. The maps (Figure
2.10) display variation of annual average and seasonal amount of precipitation (% of normal/10 years) throughout
the territory of Kazakhstan over the period of 1941-2011. A patchiness of the seasonal amount of precipitation
variation sign distribution was observed throughout the territory of the Republic. Precipitation decreased by 1
to 5% of the normal rate/10 years throughout the major part of the territory of Kazakhstan except for the south-
eastern mountainous regions in summer and autumn. On the contrary the amount of precipitation mostly has
increased in winter; persistent trends were observed in the northern and central regions as well as north-western,
eastern, south-eastern mountainous and foothill regions of the Republic — by 1 to 10% of the normal rate/10 years.
In spring period the positive trend as to precipitation was observed in the north-western half part of Kazakhstan
while the negative trend — throughout the entire remaining territory. It should be mentioned that almost all the
seasonal precipitation amount trends were insignificant in terms of statistics, except for the winter precipitation.
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Figure 2.9

Spatial distribution for the coefficient of the linear trend for the abnormal seasonal and annual

amount of precipitation (% of normal/10 years), as estimated

over the period of 1941...2011 relative to basic period of 1971-2000.

Grading symbols are shaded where the trend is statistically significant.
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Some changes occurred as to the precipitation extrema:
+ 58 % meteorological stations determined a weak trend of precipitation daily maximum values increase

by 0.5-1.0mm/10 years.

0,01..
0,21..
0,41..

0,61..

.0,20
.0,40
.0,60

.0,80

+ there was observed a slight increase of the share (%/10 years) of extreme amount of precipitation in the
total annual amount of precipitation by 1...2 %/10 years in mountainous and foothill regions of the south-
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eastern of Kazakhstan (Figure 2.10). Northern regions and the east of Kazakhstan more often showed a
trend of decrease of extreme precipitations’ share. Increase of extreme amount of precipitation during the
summer period may lead to higher risks of erosion processes’ occurrence, and in mountainous regions
— to the rain originated mudslides.

Figure 2.10

Spatial distribution for the coefficient of the linear trend for the share (%/10 years) of extreme amount
of precipitation in the total annual amounts of precipitation, as estimated over the period of 1941...2011.
Extreme amount of precipitation is calculated as a daily amount of precipitation higher than 95th

percentile. Grading symbols are shaded where the trend is statistically significant.
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throughout the major territory of Kazakhstan there was shown a trend of the maximum duration of rainless
period decrease. Statistically significant trends of decrease were observed in the north of the Republic
— by 1...4 days every 10 years. The entire rest territory showed statistically insignificant trends (Figure
2.11)
Figure 2.11
Spatial distribution for the coefficient of the linear trend for the maximum duration
of rainless period (days/10 years), as estimated over the period of 1941...2011.
Grading symbols are shaded where the trend is statistically significant.
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2.1.5. Economy

Gross export of Kazakhstan in 2012 was $92.3 billion and if compared to the corresponding period of 2011
it grew insignificantly by 5.3%. Provided that about $56,4 billion (61.2%) of the total amount was the share of oil
and natural gas export.

The main export goods of Kazakhstan is the row material. In 2012 main oil extraction was 79,2 min tones and
extraction of natural gas was 40,1 billion of cubic m.

Potential threats to the country’s economic stability pose its raw-material orientation, low level of readiness
of particular sectors to the accession to the World Trade Organization (WTQO), external debt increase and «black»
market problems.

Along with the industrial growth within the export-oriented industry sectors there was an increase in demand
for the end products for consumption and production being the factor of expansion of production as well. In
2012 the manufacturing industry produce goods 16 851.8 billion KZT and this amount is higher by 0,7% than in
2011. Increase of the production was occurred in 13 oblasts of Kazakhstan. Production in manufacturing industry
increase by 1,2%

Inflation expressed in annual terms (December 2012 against December 2011) was 6%. Cost for the food
commodities increase by 5,3% and nonfoods by 3,5%. Payment services increase by 9,3%. The country’s
international reserves including the money held by the National Fund increased by 17.9% over 2012 and amounted
to USD 86 bin.

Kazakhstan continuously pursues the open foreign trade policy. High rates of growth within the real economy
together with advantageous external conditions facilitated the growth of the external trade turnover by 6.5% over
the period of 2012, amounting to USD132,743.6 thous.

2.2. Data by economic sectors

2.2.1. Energy production

The Republic, that occupies 1.8% of the total land area of the Earth, concentrates about 0.5% of the world’s
mineral fuel balance reserves that amounts to 30 bin. toe, of which the coal share is 80%, oil and gas condensate
— 13%, natural and associated gas — 7%.

Proven electric capacity generated by Kazakhstan’'s power plants, is around 18GW (thermal power stations
— 87.5%, hydraulic — 12.4%). Kazakhstan has a developed cogeneration system. Proven electric capacity of the
CHPSs exceeds 6700MW (38% of the total capacity of all the country’s power plants). Specifically they cover
about 40% of heat and some 46% of electric energy consumption in Kazakhstan.

Our electric power industry is primarily oriented to the hydrocarbon fuel utilization. Only about as little as 12%
of electric energy is generated by hydroelectric power stations and 87% — by thermal ones.

Table 2.1
Primary energy sources production (min. tons of oil equivalent)
Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Oil, including natural-gas 59,35 64,68 75,15 77,96 80,21 82,83 87,21 94,38 98,33 98,79
condensate
Natural gas 7,04 8,83 10,48 11,12 23,28 26,26 29,99 33,14 34,99 35,50
Coal (including lignite) 4550 52,21 53,52 58,06 59,18 60,29 6849 62,03 67,85 71,07

Sources : «Fuel and energy balance for 2000-2004» The Agency of Statistics of the RK, Astana, 2005; «Fuel and energy balance
of Kazakhstan for 2006-2010» Statistical compendium, The Agency of Statistics of the RK, Astana, 2011; «Fuel and energy balance of

Kazakhstan for 2007-2011» Statistical compendium, The Agency of Statistics of the RK, Astana, 2012.
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Table 2.2
Primary energy sources consumption in Republic of Kazakhstan, 2012
Primary energy sources Primary energy sources
Consumbtion consumption Contribution consumption Contribution
P In the balance 2012 r,, to total, % In the balance 2011 r., to total, %
min tones of oil eq. min tones of oil eq.

Coal consumption 38,9 50,4 37,5 50,5
Oil and 0|I_ products 16,7 21,6 16,1 21,6
consumption
Gas consumption 20,5 26,6 19,8 26,6
consumption of oil, 76.1 98,7 73.4 98,8
gas and coal total
Primary energy (2012) (2011)
sources consumption 77,06 min tones of oil eq. 74,22 min tones of oil eq.

Sources: «Energy Efficiency 2020 Program, Government Resolutions #904 from 29 August 2013

The heat balance data are given in the Table 2, Annex 1.

Hydropower potential of Kazakhstan is around 170 bin. kWh, provided that technically feasible for use are —
62, economically feasible — 27 bin. kWh, of which no more than 8 bin. kWh/year is used today.

Power potential of renewable sources of Kazakhstan is 2 trin. kWh/year. Power potential of alternative
renewable sources of energy in Kazakhstan which is technically feasible for use in electric energy production
much exceeds the energy consumption of the country and is about 337 bin. kWh/year. Provided that share of the
wind energy is 322 bin. kWh/year, solar energy — 4 bln. kWh/year, small HPPs /hydraulic power plants/ — 11 bin.
kWh/year

2.2.2. Industry

Industrial production makes up the base of the economy of the Republic of Kazakhstan. Mining industry is
leading within the industrial sector being on the path of sustainable growth since 1999. Kazakhstan is second oil
producer among the CIS countries after Russia. Over the recent years there has been observed a trend of its
production increase. Particularly at the 2011 year end there were produced 80.1 min. tons that is more than three
times as much as the level of oil production in 1991. Manufacturing industry has a significant share within the
industrial production sector (Table 3, Annex 1).

The output growth of 2011 in the mining industry was mainly due to increase of (natural) gas, natural-gas
condensate, lignite, copper, chrome, non-agglomerated iron and lead-zinc ores and crude oil production. While
production of gold, agglomerated iron and copper-zinc ores, iron ore pellets and coal decreased.

Dynamics of the industrial production is shown in the Figure 2.12. The coke production in manufacturing
industry grows with fast rates. The industrial products’ output growth within the mining industry and development
of western regions of the country have significant effect on the cargo transportation volume increase.

Figure 2.12
Dynamics of the industrial sector’s of the Republic of Kazakhstan growth rate in 2003-2012,
in % to the preceding year
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Sources: «Industrial sector of Kazakhstan and its regions» Statistical compendium, The Agency of Statistics of the RK, Astana, 2012.
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2.2.3. Transport

Geographical location of Kazakhstan in the centre of the Eurasian continent determines its substantial
transport potential in the sphere of transit transportation. The bulk of land lines of communications’ network are
the roads and railways (around 88.4 and 14.0 thous. km respectively). The length of utilized waterways is 3.98
thous. km and airways — 61 thous. km. the network density is about 5.1km of railways, 32.4km of paved roads and
1.5km of inland waterways per 1000sq.km.

Data on transport vehicles in the Republic of Kazakhstan are given in the Table 4, Annex 1.

Figure 2.13

Dynamics of the mining industry and cargo transportation sector’s output volume,
as a percentage against the previous year.
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Sources: «Industrial sector of Kazakhstan and its regions» Statistical compendium, Astana 2012.

The industrial products’ output growth within the mining industry and development of western regions of the
country have significant effect on the cargo transportation volume increase. Analysis of the cargo transportations
over the period 2000 to 2011 shows that the cargo transportations growth rates increased during 2000-2002,
reduced in 2004, grew in 2007 and reduced in 2008 increasing again by 2011 (Figure 2.14). Main cargos to be
transported by the transport and communication industry’s companies were coal, metal and petroleum products.

2.2.4. Housing stock
According to the housing stock registry total floor area of housing stock in the Republic of Kazakhstan by the
end of 2011 was 283.9 min. sq.meters. Of which 167.3 min. sq.meters fall within urban settlements and 116.6 min.
sg.meters — rural ones. As a result of the housing and utilities sector reform the housing stock of the Republic of
Kazakhstan in terms of ownership, pursuant to the applicable law, is comprised by 96.4 % of the private housing
stock (273.6 min. sq.m) and by 3.6 % — of the public housing stock (10.3 min. sq.m). Information about the housing
stock and its division in terms of ownership is presented in the Table 2.3.

Table 2.3
Housing stock (total floor area of houses: min. sq.m)
Years 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Total housing stock 238,3 243,0 252,7 254,6 256,1 260,6 267,8 270,9 271,7 283,9 304,6
including:
Private 230,2 2353 244,9 247,3 2489 253,7 2614 263,99 264,9 273,6 290,5
Public 8,1 7,7 7,8 7,3 7,2 6,9 6,4 7,0 6,8 10,3 14,1

Sources: «On the housing stock of the Republic of Kazakhstan» Statistical compendiums, The Agency of Statistics of the RK, Astana,
2011 and 2012.
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Housing construction in the Republic is primarily Table 2.4
carried out by privately owned entities essential part of Level of provision of utilities within
which represent households. the housing stock in 2011

In order to provide housing for every citizen the
Government of the RK has approved a Program of the | Share of the floor area (%), provided with:

hous_ing construction Qevglopment for 2011-2014. It \ater supply 64.6
provides for thrge main dlrgctl_ons__of_the government sewerage 44.7
support _for housing cpnstruc’qon. utilization of the system central heating 403
of housing construction savings for the housing sales,

. . : . ) baths 40.3
second tier banks’ funding to provide finance for the 86.5
construction and construction of utility network. Level gas '
of provision of utilities within the housing stock (central ~ central hot water supply 34.8

heating, cold an(’_’ _hOt water supply, central sewgrage, Sources: “On the housing stock of the Republic of
gas supply, electricity supply) depends on the location of  Kazakhstan” Statistical compendiums, The Agency of Statistics
houses in urban or rural area, level of utility infrastructure  of the RK, Astana, 2012.

provision to this settlement or its part (location of

residential quarters, areas). Share of the housing stock

provision with utilities is shown in the Table 2.4.

2.2.5. Waste and pollution emissions
Municipal solid waste (MSW) poses a serious problem for Kazakhstan. There was generated about 3,919.3
thous. tons of MSW in the country in 2011. Up to 400 min. tons of industrial and up to 20 min. cubic meters of
household waste are generated each year. The cheapest and most acceptable way of long-term and safe waste
storage is organized dumps (landfills).
f Currently effective system of the MSW management does
not meet today’s requirements to the fullest extent as set to the
= public utilities:
. locations of the landfills intended for the waste storage
are chosen without being based on any engineering or
hydrological grounds;
. there is no separate waste collection, no companies to
utilize or dispose the MSW components;
. there is no environmental monitoring carried out within
the area of landfills;
. sanitary and environmental requirements as to the
placement and equipment of the MSW temporary storages are
not met;
. no activities are performed to reduce the amount of
waste; process requirements as to the landfills and MSW dumps operation are mostly not met;
* not all the MSW produced reaches the permitted landfills that causes the non-permitted dumps creation.
There have been more than 22 bin. tons of industrial and consumer waste accumulated throughout the
territory of Kazakhstan. Great deal of waste is toxic one being the source of land, surface and underground
water as well as air basin pollution. A bulk of hazardous wastes has been generated by the mining industry and
through the surface mining — 30,334.1 thous. tons, with the electric energy, natural gas and water production and
distribution in the amount of — 2,567 thous. tons, by the civil engineering — 165.1 thous. tons, by the agriculture,
forestry and fishery — 143.9 thous. tons.
Table 2.5
Key indicators of the economic activities’ impact on the environment

Years 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

tT::;C‘NaSte generation, min. 444 4371 141.0 1461 2282 2639 2817 453.3 228,0 3031 4207

Sources: «Environment protection and sustainable development of Kazakhstan» Statistical compendiums, The Agency of Statistics of
the RK, 2001 and 2011.
Table 2.6
Emission of harmful substances from the stationary air pollution sources

Years 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Total, thous. tons  2582,7 2529,3 2884,3 3016,5 3968,8 2921,1 2915,0 2643,1 2320,0 2226,5 2346,2
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including:
solid substances 6724 6734 7296 7529 713,7 721,3 7176 688,7 639,17 6393 631,1

Gaseous  and o104 18559 21547 22636 22551 21998 21974 1954.4 16809 1587.2 17152
liquid substances

Sources: «Environment protection and sustainable development of Kazakhstan» Statistical compendium, The Agency of Statistics of
the RK, Astana, 2011; «Kazakhstan in 2011» Statistical yearbook, The Agency of Statistics of the RK, Astana, 2012.

Amount of accumulated industrial waste as of 01.01.2011 was 23,609,272.937 thous. tons. The greatest
volume of accumulation had the following oblasts: Kostanayskaya — 44.9%, Karagandinskaya — 25.5%,
Pavlodarskaya — 23.2%, East-Kazakhstanskaya — 3.37% and South-Kazakhstanskaya — 1.4% oblasts.

As to the industrial sectors, the greatest amount of industrial waste was produced by the following oblasts:
Kostanayskaya (mining, CHP, housing and utility) — 359,860.73 thous. tons, Karagandinskaya (mining, CHP, coal
production, non-ferrous and ferrous metallurgy) — 230,636.55 thous. tons, Pavlodarskaya (non-ferrous and ferrous
metallurgy — 194,577 thous. tons, Aktyubinskaya (ferrous metallurgy, chemical industry, oil and gas production,
electric power industry) — 44,344.094 thous. tons.

Constantly increasing stored amounts of waste create new technogenic landscapes adversely affecting the
environment, polluting the atmosphere, soils, surface and underground water with toxic components (mercury,
arsenic, antimony, etc.). With the height of tailings and spoil tips increase they become more and more intensive
sources of dust formation.

The oil and gas production industry enjoying active development in the Republic today are a great anxiety.

2.2.6. Agriculture

The share of agricultural sector in the GDP in 2012 was 4.1%.

Dynamics (2001-2012) of total land areas and agricultural lands, including plough lands, hayfields and
pastures, as distributed by land users is presented in the Table 5 of Annex 1. Croplands area distribution — in
general and by major crops — over 2001-2011 is shown in the Table 6 of Annex 1.

In terms of the fields and farms productivity Kazakhstan lags several times behind developed countries of the
world. Total investments made to Kazakhstan'’s agricultural sector in recent years do not go beyond 2%.

In 2012 the volume index of the gross output (services) of agriculture was 82.2% when compared to 2011.

Figure 2.14
Gross output volume index for agricultural products (services) shown in dynamics

As a percentage againstthe previous year
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Sources: «Agriculture, forestry and fishery of Kazakhstan» Statistical compendium, 2006-2010, The Agency of Statistics of the RK,
2011.

Favorable weather conditions in 2011 had a positive effect on harvesting volumes of the oil-bearing crops
(increase by 43.7% when compared to 2010), potatoes (by 20.4% respectively), vegetables and melons (by
11.7%), that also positively influenced the value index formation for the sector output.
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Figure 2.15
Composition of gross output, livestock sector and agricultural products (services)
of the Republic by regions

agricultural services
B livestock sector

B Crop prod uction

Sources: «Agriculture, forestry and fishery of Kazakhstan 2011», The Agency of Statistics of the RK, 2012.

Positive dynamics of the agricultural production was generally due to increase of revenues in crop production
while the livestock farming sector’s returns are still unstable.

According to the UN data, 66% of the total area of Kazakhstan being 272.5 min. hectares, are prone to
desertification. Among all the environmental problems pertaining to the agricultural production of Kazakhstan
the soil fertility and biological resources preserving and restoration, mitigation of the technogenic impact adverse
effects on the agricultural lands and ensuring the sustainable production of green products challenges have come
to the forefront during the current decade.

High scale of ploughing, insufficient forest cover and water content of the plough lands, lack of haylands and
pastures management, poor land economy management led to the loss of self regulating characteristics inherent
to the soil and to the spread of wash-offs, washouts and blow-offs of fertile layer throughout vast territories as a
result of water or wind erosion.

Fertilizing systems used are not balanced as to the basic nutrients. Doses of organic fertilizers are just
pitiable and are not able to compensate the organic carbon losses.

2.2.7. Forestry

Total forest area of the Republic of Kazakhstan as of the end of 2011 was 28.8 min. hectares covering 10.6
percent of the territory of the Republic. Woodlands cover the area of about 12.4 min. hectares, that is 4.5% of the
territory of the Republic (Table 7, Annex 2).

Forest cover of the territory of Kazakhstan including holoxylon forests and shrubs is 4.5 % (12.3 min.
hectares). Temperate coniferous forests cover about 1.6 min. hectares. Forests of Kazakhstan have generally not
the economic value but soil and water protective. Some factors threatening the biological diversity of forests are
fires, unauthorized forest cutting, cattle grazing.

Annual range of reforestation as of the early last decade of past century average throughout the Republic was
near 80 thous. hectares, but in 2011 the range of reforestation reduced much, more than 3 times (Figure 2.16).
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Figure 2.16
Range of reforestation in the Republic of Kazakhstan, thous. of hectars
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Sources: «Environment protection and sustainable development of Kazakhstan» Statistical compendiums, The Agency of Statistics of
the RK, Astana, 2011 and 2012.

Total average increment of forest stands reduced by 212.8 thous. m3, when compared to the previous year,
due to reduction of total area of the most productive ripening and mature temperate coniferous and medium-return
soft-leaved stands. Change of reserve per 1 hectare of land covered by forest was insignificant. In 2010 total
stand reserve of the main forest-forming species increased by 4.95 min. m3 when compared to the previous year.
Areas of pine-tree stands and haloxylon reduced significantly by 48.5 thous. hectares and 48.9 thous. hectares
respectively.
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Ill. GREENHOUSE GAS INVENTORY IN THE REPUBLIC OF KAZAKHSTAN, NATIONAL
SYSTEM AND NATIONAL REGISTER OF CARBON UNITS

3.1. General information on greenhouse gas emissions in the Republic of Kazakhstan

This section presents new and revised estimates of GHG emissions and removals in Kazakhstan in 1990-
2011. According to the IPCC source categories, GHG sources in the Kazakh cadastre are the following sectors:
Energy; Industrial processes; Agriculture; Land use, land-use change and forestry (LULUCF); and Waste.
Emissions from the international bunker fuels and biomass burning according to the IPCC methodology are
excluded from the national emissions.

Carbon dioxide (CO,) is the main greenhouse gas in Kazakhstan; in 2011, it accounted for 78.23% of the
total national GHG emissions (excluding net CO, removals from LULUCF); it is followed by methane (CH,)
(17,72%) and nitrous oxide (N,O) (3.26). The contributions of HFCs and PFCs to the total GHG emissions are
insignificant: 0.31% and 0.48% respectively. There were no SF6 emissions. In 2011, Kazakhstan was estimated
to emit, excluding LULUCF, 214.72 min t. carbon dioxide (CO,), 48.63 Gg of CO, equivalent of methane (CH,)
and 8.94 Mt of CO, equivalent of nitrous oxide (N,O). Emissions of HFCs and PFCs totalled 0.84 and 1.33 Mt of
CO, equivalent.

The largest source of GHG emissions, with LULUCF taken into account, was Energy, at up to 85.4%. The
contribution by agriculture was 7.9%, industrial processes contributed 6.3%, whereas waste contributed 1.5%.
The removals in LULUCF were 1.1%.

In 2011, total national GHG emissions in CO, equivalent, excluding LULUCF, were 274.46 Mt of CO,
equivalent and reduced, as compared to the base year of 1990 when they were 358.38 Mt of CO, equivalent, by
83.49 Mt of CO, equivalent, or 23.30% (Table 3.1). These include 231,23 Mt of CO, equivalent of emissions from
energy sector, 17.16 Mt of CO, equivalent from Industrial processes, 21.43 Mt of CO, equivalent from agriculture,
and 4.07 Mt of CO, equivalent from waste. Removals by LULUCF were 3.09 Mt of CO,. Total emissions in 2011,
minus CO, removals by LULUCF are estimated at 271.37 Mt of CO, equivalent.

Table 3.1 presents data on the structure of GHG emissions with direct greenhouse effect in Kazakhstan, in
CO, equivalent.

Table 3.1
GHG emissions in Kazakhstan, by sectors, Mt of CO, equivalent
Difference
Sectors 1990 1995 2000 2005 2008 2009 2010 2011 between 2011
and 1990, %
Energy supply 299,58 180,55 144,11 190,45 198,08 222,22 244,61 231,80 -22,62
Industrial processes 17,92 8,14 10,23 13,26 14,38 13,60 1511 17,16 -4,23
Agriculture 38,14 23,12 1453 19,09 21,26 21,99 22,30 21,43 -43,81
LULUCF 217 -729 -10,12 -286 -247 -248 -2,89 -3,09 42,79
Waste 2,74 3,11 3,09 347 3,74 3,84 3,95 4,07 48,37
Total emissions minus
removals by LULUCF 356,21 207,63 161,85 223,41 235,00 259,17 283,08 271,37 -23,82
(net emissions)
Total emissions,
excluding removals by 358,38 214,92 171,96 226,27 237,47 261,65 285,97 274,46 -23,42
LULUCF
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Figure 3.1

Total national emissions and removals of greenhouse gases in the Republic of Kazakhstan,
1990-2011, Gg of CO, equivalent
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3.1 Figure 3.1 shows changes in GHG emissions in Kazakhstan by economy sectors in 1990-2011. In
2011, emissions, excluding CO, removals by forests, were 76.58% of 1990 emissions and as compared to 2010
reduced by 4.02%. In 2011, emissions per capita were over 16 t of CO, equivalent, including 13 t of CO,. In 1990,
emissions per capita were higher: 22 t and 16 t respectively.

As the Figure shows, emissions were reducing from 1990 to 1999 due to the economic recession, and
then, following the economic revival, emissions started increasing. Lower emissions in 2008 were driven by the
global economic crisis after which industrial production started recovering and emissions again increased. A slight
decrease in the total national emissions in 2011 was mainly due to increase in crude oil exports and the growth

of its use as a raw material.

3.2. Trends of emissions by gases
Table 3.2 presents contributions by individual gases into total national emissions in Kazakhstan, in per cent,

from 1990 to 2011.

Table 3.2
Greenhouse gas contributions into total national emissions, excluding removals by LULUCF, %

Greenhousegas 1990 1995 2000 2002 2004 2006 2008 2009 2010 2011

CO, 75 75 77 79 79 81 77 79 79 78

CH, 20 21 19 17 18 16 19 17 17 18

N,O 5 4 3 4 3 3 3 3 3 3
HFCs 0 0,00 0,01 0,10 0,11 0,15 0,25 0,20 0,30 0,30
PFCs 0 0 0 0 0 0 0,24 0,26 0,42 0,48

- 0 0 0 0 0 0 0 0 0 0

3.2.1. Carbon dioxide (CO,)
Carbon dioxide makes major contribution into total national GHG emissions in Kazakhstan. CO, emissions,

excluding removals in LULUCF, in 1990 were 266,563.18 Gg, and in 2011 reduced to the level of 212,048.16
Gg, which is 20.5 % less than in the base year (Table 8 of the Annex 2). Over the period from 1990 to 2011 the
contribution of CO, into total national GHG emissions, excluding LULUCF, was in the range of 75 — 81% (Table
3.2).
The key source of CO, emissions in Kazakhstan is energy supply where emissions are due to fuel combustion.
The share of this sector in total national emissions of carbon dioxide in 2011 was at the same level as in the base
year of 1990, specifically 94%. Such category as fuel combustion in this sector makes major contribution into CO,

43

D
==X
x>
0
o |
m
==




o
=
o
=T
-
S

THE [lI-VI NATIONAL COMMUNICATION OF THE REPUBLIC OF KAZAKHSTAN TO THE UN FRAMEWORK CONVENTION ON CLIMATE CHANGE

emissions. In the base year of 1990 CO, emissions from fuel combustion were 250,860.74 Gg, and in 2011 such
emissions were below the base level by almost 25% and were 200,179.55 Gg of CO,,

In 2011, the subcategory of power industry where fossil fuel is combusted for generating heat and power was
ranked first for the level of CO, emissions in Kazakhstan. The contribution of this subcategory into CO, emissions
from fuel combustion in 2011 was about 47%, which is only 1% more than this source contributed in 1990, though
the level of emissions in 2011, namely 93,657.17 Gg of CO,, was below the level of emissions in the base year of
1990 (113,513.36 Gg of CO,). In 1990-1999, CO, emissions in energy sector were r