


Climate iIs the item

Ernational regulation

Under the conditions of anthropogenic climate changes the collision of the
interests of different states is unavoidable.

The priorities of economic growth of one country can come into
contradiction with the priority of safety of others.




Millenium Development Goals

opted

Millenium Development Goals of UN is a
programme for poverty reduction and general rise
in the standard of living.

The program was adopted by of states
and representatives of in 2000,
including the Russian Federation.

If the world obtains Millenium Development Goals,
will climb out of poverty. Others
will not be pinched with hungry any
more. will
manage to be save, which otherwise would likely
die.




Millenium Development Goals must be obtained by 2015

1. Eradication of poverty and hungry.
2. Provision of universal primary
education.

3.  Encouragement of equality
between women and men and
empowerment of women.

4. Infant mortality reduction.

5. Improvement of maternity
protection.

6. Eradication of HIV/AIDS, Malaria
and other diseases.

8.  Organization of worldwide
partnership for the purpose of
development.




Goal 7. Providing of sustainable development of
environment.

_

Include principles of sustainable development in the country
strategies and programmes and reverse the process of natural

resources loss.

eEvidence of slowdown of woodland loss has already appeared but it is still dangerously
high.

eThe problem of climate change requires urgent and firm

measures.

eUnparalleled results of Montreal protocol activities show that standing against climate

Change is in our hands. Millennium Development Goals overview
Trends toward meeting the targets by 2015

@roupings are according 1o UN Statstics Division. The 16 targets presented hene an T ones presented

Note: Regional
in the 2005 Progress Repon (UN Statistcs Division)
Source: Milannium Progect (2005)




Realization of the goals in development

sphere
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Buibpocki yrnexncnoro rasa (CO,) s 1990 » 2007 roaax

< Increase of world emission (5 MuumapRaX METPIIECKI TOHH)
of CO2 by 35% in
comparison with 1990

< Volume released per head in
developed countries — 12
tons/person per year

< Volume released per head in
developing countries — 3
tons/person per year

Source: Report on realization of the goals in sphere of development formulated in Millenium Declaration (2010)



Nature of climatic risks

Climate change is a of a wider range of critical
situations

® The consequences of climate change are

for different economies, types of
activities and social groups

® Dynamics, extent and character of climate changes
and their consequences differ substantial

© character of climate changes and their
conseqguences

® Difference in a availability and



Asymmetry of information
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Uncertainty of climatic forecasts




ACTIVITY of

International agencies and intergovernmental

o ganizations

® WMO - World Meteorological Organization

plays a leading role in climate system

monitoring and prediction of its future state
(www.wmo.ch)

IPCC — Intergovernmental Panel on

Climate Change — official reports, climate =

change and its causes identification affairs,
forecasts, environment impact assessment
(www.ipcc.ch)

IEA — International Energy Agency -
efficient use of energy affairs, renewable

power generation etc. (World Energy Outlook)
(www.iea.org)



The phenomenon of climate change itself and
its anthropogenic causes are admitted as an
accepted fact;

The danger of coming changes for humanity is
pointed out definitely;

Greenhouse gas emission stabilization or
reduction all over the world will require efforts
of planetary scale and will have an impact on
all the fields of human activity.



Delhi Declaration
C e——

® Eighth Conference of the
Parties to the Framework

Convention on Climate
Change in Dehli in 2002

® Article 6 UN FCCC —
educational affairs, access to
information, public and
international cooperation
implication.




Global climate

T
® “Climate” (Greek kAipa
(klimatos) — “slope”)

® Global climate is a statistical
ensemble of conditions, that
the climatic system of the
Earth passes over a period
of several decades.




Climate and weather

Climatic factors
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Climatic system of the Earth and
its parts interference

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle

Atmosphere

Nzl o)s Ar:

H,0,CO,CH, N0, O, etc. = 2L :

Aerosols . ' . Atmosphere-Biosphere
Atmosphere- ‘ 2 Interaction

lco Precipitation
Interaction Evaporation

Volcanic Activity
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Terrestrial -
Heast  Wind g pRacliation Hmhm .| ice Sheet

Exchange Stress
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H :
og;c:'sphere Land Surface

Ice-0 Coupli ] = = e Changes in the Cryosphere:
Eaaame :iyvder;s '}_o;:e -, Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers

Changes in the Ocean: Changes infon the Land Surface:
Circulation, Sea Level, Biogeochemistry | Orography. Land Use, Vegetation, Ecosystems

NcTouHumk: Haw 6yaywmn knumat, Otdyetr BMO, 2003 r.



® weight 5,3x10"8 kg
(99,8% is
concentrated in
lower 55 km)

® covered with
complex wind
system — general
atmospheric
circulation




The Greenhouse Effect

Some sunlight that hits the earth is
reflected. Some becomes hot,
ATMOSPHERE
P

CO% and other gases in the atmosphere
trap heat, keeping the earth warm.

® er vapour house gas, responsible for more than

60% of natural greenhouse effect.

Anthropogenic increase in its concentration in the atmosphere was not

registered.

® is the best known of greenhouse gases. Its natural sources are
volcanic outburst, organisms activities. Anthropogenic sources are fossil fuel

burning (including Bkntoyas forest fires), as well as a wide range of industrial
processes (e.g. cement and glass production).

® is the second in order of importance greenhouse gas. It is emitted
because of fossil coal and natural gas spillage in the reserve development, out of
the pipe line, as a result of biomass burning, in the waste deposits (as a
component of biogas) and also in agriculture (cattle production and rice growing)
etc.

® is the third in order of importance greenhouse gas: its
exposure is 310 times higher than CO, but it is contained in very small amounts in
the atmosphere. It gets into the atmosphere as a result of plants and animals
activities, as well as due to manufacture and use of mineral fertilizers, enterprises
of chemical industry perfomance.
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® (hydrofluorocarbons and perfluorocarbons) - gases created for
ozone-depleting substances replacement. They are used mainly in cooling
machinery.

® Its intake into the atmosphere is connected with

electronics and isolating matters production.
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Includes mainly vegetation
playing an essential role In
climatic system as a
deflecting surface (area
sizes, kinds of plants) and
a source of
photosynthesis




Radiation balance of the atmosphere

Reflected Solar
Radiation
107 Wm 2

Incoming
Solar
Radiation
342 Wm™2

Reflected by Clouds,
Aerosol and
Atmosphere

\ Absorbed by

67 Atmosphere

2 78
Absorbed by Surface Thermals Evapo-

transpiration

235 Outgoing
Longwave

t Radsation
235 Wm 2

M40
Emitted by ’ Atmospheric
Atmosphere 165

Window

Greenhouse

Gases
' 324

350 Back
Radiation

390
Surface
Radiation 324
bsorbed by Surfate

NcTounuk: Haw 6yaywmnn knumart, Otyetr BMO, 2003 r.



Natural factors

o or!lta‘ parameters o! the Earth

(eccentricity, precession, angle of slope
of the axis of revolution of the Earth to
ecliptic plane);

® greenhouse gases concentration in the
atmosphere;

® tropospheric aerosols concentration
(sulphuric acid or sulphate aerosols
appearing as a result of sulphur dioxide
and atmospheric water vapour exposure)

® volcanic activity determining the level of
saturation of the stratosphere by
sulphuric acid aerosols;

® aperiodic ascillations in the system
“atmoshere — ocean” (El Nino
phenomenon)




Anthropogenic activities
| —

® Greenhouse gases
emission due to fossil
fuel burning and
Industrial processes
Implementation

® Land use and
urbanization




IPCC

(Intergovernmental Panel on Climate Change)

v' “Generally observable warming during last 50
years Is likely to be caused by increase in
greenhouse gases concentration affected by
anthropogenic activity” [Climate change, 2001. Generalized Climate Change 2001
report. 1, p.37]

v There is a very high probability (>90%) that observable
climate changes occur first of all because of
anthropogenic increase in greenhouse gases

concentration in the atmosphere. [Climate Change, 2007:
The Physical Science Basis Summary for Policymakers

Contribution of Working Group | to the Fourth Assessment Report of
the Intergovernmental Panel on Climate Change, 2007, p5]

v Further emission of greenhouse gases leads to warming
intensification and climate changes, greater than in the
20s century. Even in case of concentrations stabilization
warming and the Ocean level increase will continue (@) Sontributen ot warking Grcom 1o e

during several decades.

The Scientific Basis




0 bs e rva b I e C I i m ate . (a) Global average temperature
changes
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Radiative Forcing (W m™)

d Sharp increase in carbon dioxide content for the last 50
years

] Rise of average global temperature of air by 0.74° for the
last 100 years

(d The Ocean level increase on about 17 cm for the last 100
years and 3 mm per year during the last 10-15 years




Summary assessment of impact of climatic risks on the elements of
the global system

Ecological consequences *possible disruption of ecological balance in
ecosystems;

*permafrost degradation in northern regions;
fire hazard rise in the woodland;

*increase in number of natural disasters;
*the Ocean level increase.

Economic results *industrial and agricultural efficiency fall;
*possible infrastructure destruction;

*increase in expenses on the climate changes
adaptation and liquidation of damage by natural
disasters.

Social impact ~abnormal deceases expansion;

*reduction of fresh water availability;
flooding an area of human life and activities;
«fall of social standards of living.




Increase in number of dangerous hydrometeorological
phenomena in Russia, 1991-2007

Source: Report on the climate patterns in Russia in 2007. RosHydroMet,
2008




Climate changes risks

Rising number of people at

— 60% increase in the 2080s | i S &

weak carbon fertilisation}, ;:ajaudetzﬁn&e '“ b
increase in Africa and West A S8

Rising crop yields in developed Yields in many developed rec
countries if strong tion decline even if strong carbon

Significant changes in water
study projects more than a
water shortages in the 208 9
whil imil umber gain :
disappear world rOA SR . Sea level rise thre:

potential threat to major world cities,

supplies in seve: Greater than 30% de London, Shanghai,
1 in runoff in Mediterral
and Southem Afri

Coral reef ecos Possible onset of

extensively of part or all of A

eventually irrev rainforest

damaged Large fraction of ecosystems unable to

Ecosystems

Extreme Rising intensity of storms, forest fires. droughts,

Weather Small increases in t

Events intensity lead to a
damage costs in the.

Risk of rapid Risk of weakening of natural carbon absorption’

climate $ x
change and natural methane releases and weakening of the

!najor ! A . Increasing risk of abrupt, I2
irreversible oof"tf;‘ g‘;:;‘l’:n'z';z. climate system (e.g. collapse
impacts : and the West Antarctic Ice Sl

Source: Stern Review (2006)



Assessment of number of people exposed to climatic risks in 2080

mgoal — no more than +2° C

OueHka yucna ntopei, noapepratoluxca pasnuyHbiM Buaam pucka, 8 2080 ropy

(ronoa, mansapus, HAaBOAHEHUSR)
(HexBaTka BOAbI)
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MunnuMoHoOB YenoBex, noaseprarvwmxcs pucky

Poct cpeaHew rnobansHomn TeMnepartypbl OTYOCUTENBHO AOMUHAYCTPUAnbHOro ypoBHs, (°C)

Parry M. L., Arnell N. W., McMichael T., Nicolls R., Martens W. J. M., Kovats S., Livermore M., Rosenzweig C., lglesias A., and Fischer G. 2001. Mil-
lions at risk: defending critical climate change threats and targets. Global Environmental Change v. 11, Pp. 181-183.




Report on “Economy of climate change” by
Nicolas Stern

PesynbraTrbl pac4deToB no moaenu PAGE 2002. CpegHue notepu BBl Ha Aoywuly HaceneHus no tpem
cueHapusiM 3KOHOMMYECKOIo u KJimuMmaTUu4YecKoro Bo3gemcrBus

PocT cpegHen rmo6ansHOM TeMriepartypbl OT JOVMHAYCTPUAaribHOMNO YPOBHS

o 1 2 3 4 5 6 7

8,6°C, 7,3%

8,6°C, 13,8%
7,4°C, 11,3%

«VXyAOLIeHHbIN KnuMaT>», PbIHOYHbIE BO3OENCTBUA U PUCK KatacTtpod

«VXyOLIEeHHbIN KnuMaT>», PbIHOYHbIE N BHEPbLIHOYHbIE BO3OENCTBUA U PUCK KaTacTpod
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«BazoBbIn KNMMaT>», PbIHOYHbIE N BHEPbLIHOYHbIE BO3OENCTBUA U PUCK KaTacTpod

Formal economic models estimate expenses and climate change
exposure risks amounting to 5% of global GDP annually but this
number can rise to 20% allowing for a wider range of risks.

Source: Stern Review (2006)



Effective international measures for climatic risk
minimization

® Long-term quantitative goals aimed
at risk reduction;

® Short-term flexible mechanisms
permitting price breakdown;

® Collaboration in high technology
advancement;

® Equal distribution of forces;

® Transparency and general
understanding of undertaken actions.




- etelelaeiels
FCCC (Rio-92) came into force in 1994 (190 countries worldwide).

stabilization of greenhouse gases concentrations in the

atmosphere on the safe level

» insufficient scientific certainty is not a reason for prolongation of
taking preventive steps;

» common but differentiate responsibility, a leading role of
developed countries in solution to problems of climate change.

The parties of FCCC represent “national
communication” containing anthropogenic emission and
absorption inventories; adopt national programmes, collaborate
in scientific and technical and educational spheres etc.



“greenhouse gases emissions (at average,

for 5 years, 2008-2012) are determined in percents of
emission of the country in 1990:

EU - 92 % (with internal redistribution)
USA - 93%

Japan, Poland, Hungary, Canada - 94%,
Russia, Ukraine - 100%

Norway - 101%

Australia- 108%

Island - 110%

To bring in and debug mechanisms:
Emission trading (article17)
Joint implementation (article 6)
Clean Development Mechanism (article 12)



International actions for climatic risks
minimization
e—

® UN FCCC and Kyoto protocol along with a range
of partnerships and initiatives represent a basis
for international cooperation, however more
ambitious steps must be taken.

e Key steps of the future international collaboration
must contain following elements:

1) Emission trading;

2) Technologic collaboration;

3) Measures on deforestation reduction;
4) Measures on adaptation.



Adaptation
| —

It is any kind of measure on reduction in the natural and anthropogenic
systems sensitivity to factual or prospective climate change consequences.

CtouMocCTb NocneacTaui
M3MEHEHUA Knnmarta 6e3
agantaumm

CrouMocTb aganTtaumm na
CTOMMOCTb OCTaTO4YHbIX

Yuctas Bbiroga HeratTMBHbIX nocne,qCTBVIVI
OoT apgantTauymm
O6wwan BbIroga CTOMMOCTb OCTaTO4HbIX
OT agantaymm =
06u4aﬂ CTOUMOCTb HeratTuBHbIX nocnencTrsmn

nocnencTeun
U3MEeHeHUs1 Knumara
nocne agantauum

M3MEeHeHua Knmmara
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Source: Stern Review (2006)



Reduction of consequences

® limitations and reductions of fossil fuel consumption (coal, oll,
gas);
® rise in energy consumption efficiency;

® implementation of measures on energy conservation, more wide
use of noncarbon and renewable sources of energy;

® prevention of forest fires and forests restoration;

® development of new ecologically friendly and low-carbon
technologies.



Sources of greenhouse gases emissions
| —

Figure 1 Greenhouse-gas emissions in 2000, by source

ENERGY
EMISSIONS Industry (14%)

Power Other energy

~_~"\ Wasle (3%)

Transport Agriculture
(14%) (14%)

NON-ENERGY

EMISSIONS
Land use

Total emessions = 2000 42 GICO2e <18%)

Energy emissions are mosty CO, (some non-CO, in indusiry and ofber energy refated)
Non-enefgy emasons are CO, (Wnd use) ana non-CO, (agnoaliure and wasie)

Buildings
(8%)

| Source: Prepared by Stém Review, fom data drawn from World Resources institule Climate
:msnmmrw(cur)m-mmubcumso




Energy strategy
| —

Coal i Gas  Nuclear  Hydro  Biomass  Other

renewables

Source: IEA B 2004 W 2030

World
energy






Programme of EU on emissions
reduction

S'rategic gloal




The Russian Federation’s activity on climatic risks
minimization
1. W of greenhouse gases emissions stabilization is

realized both by world community and Russia for which the priority is rise in
energy efficiency:

v" Reduction in greenhouse gases emissions by 20-25% by 2020 in comparison with the level in 1990
v" Reduction in power capacity of GDP by 2020 not less than 40% in comparison with 2007

2. Inadequate assessment of reducing power of
environment is one of the primary causes of
understatement of ecosystem services cost that
affects natural environment

“Principles of national ecological policy of the Russian
Federation till 20307 :

Principle — priority ranking for the society of life-supporting
functions of the biosphere in relation to direct use its resources.




Significance for the Russian Federation
| —

» Strategic goal - Reduction in greenhouse gases
emissions by 20-25% by 2020 in comparison with the

level in 1990

v" Reduction in power capacity of GDP by 2020 not less
than 40% in comparison with 2007

v' Supplying sustainable and ecologically responsible
energy use and energy resources.
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Comprehensive implementation plan of
“Climate doctrine of the Russian Federation till

2020"

During the period 2011-2020 long-term
macroeconomic forecasts will be corrected “with
due regard to climatic risks, reduction in human
impact on climate and adaptations to climatic
changes”:

v'measures as for transport (increase in
production of hybrid cars and “package of
measures® on the use of alternative gas and
hydrogen kinds of fuel).

v’rise in energy efficiency;

vdevelopment and implementation of
economic tools of limitation greenhouse gases
emissions in industry.



Sites of intergovernmental international
organizations and official agencies

— Secretariat of Framework Convention on Climate Change and
Kyoto protocol. ApxnB AOKYMeEHTOB 1 pelleHnin KoHBeHU MW, HOBOCTU, AaHHbIE O
Bbl6pOC8X NapHMKOBbLIX Nra308B, O(I)MLI,ME]I'IbeIe rocygapcrBeHHble AOKMAa4bl.

— World Meteorological Organization. LUnpoKnit cnekTp matepmnanos u
AAHHbIX 06 U3MEHEHMAX KAMMaTa, HOBOCTU, NPOrHO3bl, CCbIIKM HA NocnegHue
nybamkaumnm.

— IPCC — Intergovernmental Panel on Climate Change. OduumanbHbie
AOKNaAbl, BONPOCbl UAEHTUDUKALMUN UBSMEHEHUN KNMMATA U UX MPUYMH, NPOrHO3bI,
OLLeHKa B/IMAHMA HA OKPYrKatoLLyto cpeay.

— United Nations Environmental Programme(UNEP). O6pa3oBaTtesibHble
MaTepuanbl MO N3MEHEHUIO KNIMMATA U BJIMAHUIO HA SKOCUCTEMbI. bubanoTeka
nybamkauunn.

— World Health Organisation (WHQ). Obpa3oBaTenbHo-
MHPOPMALMOHHbIE MaTepMasbl, BKAOYAA U BAUAHME N3MEHEHUIN KAMMATA HA 340PO0BbE
4yenoBeKa.

— International Energy Agency. MHpopmaums no Bonpocam
3pPEKTUBHOIO NCNONb30BAHMSA SHEPTUM, BOSOOHOBNSIEMOM SHEPTETUKN U Ap.

- Federal service of Russia for Hydrometeorology and Monitoring of
the Environmnet , nporHo3 noroabl, MHPOPMaLMA O NOrOAHbIX ABNEHMUAX, HOBOCTU U

np.



