11. EHEPTUJATA U OINMWTECTBOTO

-KonnyecTBoTO eHeprmnja KOHCYMMpPaHO Mo rraBa Ha XXUTesn € NPonopLMOHAarnHo
Ha >XMBOTHWOT CTaHAapA

- CO MHAycTpujanusaunjata n nopacToT Ha nonynauujara pacTte u
noTpoLlyBaykaTa Ha eHepruja

- noronem Aen o eHeprujata ce npounsseaysa of poCUnHM ropuea, LUTO
Npean3BMKYBa NOpacT Ha jarnepoaHMOT AMoKeua Bo atMocdepara u
3roniemMeHo rnobanHo 3aTtonnyBatse.

11.1. EKOJIOWKO BIMJAHUNE OO
NPON3BOOCTBOTO HA EHEPIJA

- KoHueHTpauwujata Ha CO2 Harsno ce 3ronemu Bo nocnegHute 50 rognHu

- BooeHata napea v jarnepogHMoT AMOKCUA ce ABETe rMaBHU NPUYMHU 3a
nojaBa Ha ePEKTOT Ha CTaKreHa rpagunHa, npeky 3apobyBane Ha
NHpaypBeHaTa pagujaunja emmTMpaHa o 3emjara, co LUTO ce nokadysa
TemMmnepaTtypaTa Ha 3eMjuHaTa rnoBpLUNHa.

- HuBoto Ha CO2 peHec e 375 ppm, a 6uno 280 ppm Bo 1750.

ppm (parts per million) ja pedunHMpa KoHUeHTpaunjata Ha HEKOj eflieMeHT BO
BOJA, NOYBa UM BO34yX,

1 ppm = 1 MUNMOHUTK en of HeKkoj erieMmeHT (1 miligramna 1 L)



The Greenhouse Effect
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The Greenhouse effect
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direct effect is the warming of the
earth’s surface and the troposphere.
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Washington; Climate change 1995, The science of climate change, contribution of working group 1 to the second assessment report of the intergovernmental panel on climate change,



Ten Indicators of a Warming World

ﬁ Air Temperature Near Surface (Troposphere)

ﬁ Humidity
‘ Glaciers

Snow Cover
/’/
D

Sea Level
- Temperature Over Land

Ocean Heat Content



10 Indicators of a
Human Fingerprint on Climate Change

Less heat escaping to space

Shrinking thermosphere

Cooling stratosphere
Rising tropopause

Less oxygen in the air More fossil fuel carbon in the air

30 billion tonnes of CO2 per year

More heat returning to Earth

Nights warming faster than days

More fossil fuel carbon in coral




Global warming: Causes and effects
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weather provides breeding grounds for insects such as
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CLIMATE CHANGE & HEALTH

HEALTH EFFECTS

REGIONAL
WEATHER
CHANGES:

Adapted from WHO, 2000




NHankaTopu 3a rnobanHoOTO 3aTONNYBaHbE:

NopacT Ha TemnepaTyparta 3a okony 0,5 cteneHun Lensnycosu
BO nocneaHute 30 roamHu,

[lojaBa Ha 4 HajTONAKM roanHn no 1998 roa.

HamMmayBake Ha reyepuTe,

Hamanysare Ha CHeXkHaTa nokpmeKa 3a 10% og 1960
3ronemyBarbe Ha TemnepartypaTa Ha okeaHuTe 3a 0,5 °C

Bo nocneaHuTe 40 rogmuun, n 0,15 °C Ha noronemmn AnaboYnHMU
Hama/lyBarbe Ha CONIEHOCTa Ha apPKTUYKUTE BOAU

McuesHyBatbe Ha rpeHaNaHACKMOT BeyeH mpa3 co 6p3mHa oa
45 KyOHU KUNOMETPU roAULLIHO

3ronemyBaH:e Ha CO/NeHOCTa Ha BOAUTE BO 6/11M3MHa Ha
€KBATOPOT, 3apagun 3ronemeHo Ucnapysame

npOMEHaTa Ha CO/1eHOCTa Bnmjae BP3 MOPCKUTE CTPYU

[loguratbe Ha HUBOTO Ha mopumaTa 3a 10-20 cm BO
nocnegHute 50 roanHu



* J1o 2100 ce nporHo3upa nokavysare 3a okony 40 cm, npu
nopacT Ha Temnepartypata 3a 3,6 °C

* [lpomeHU BO MOPCKMOT CBET — U3YMUPaHe Ha KUTOBU U
MOPXO0BK BO AsbacKa

* N3yMUpPaHEe Ha CTOTUUM UNjaam NTuum Bo bepmnHroBoTto mope
nopaau 3ameHaTa Ha NJIAHKTOHUTE CO pacTeHMja WTOo He ce
japar.

[Mo3HaTuTe pe3epsBun Ha GOCUIHU FOPUBaA CE:
- npeky 40 rognHu 3a HadTa
- npeky 70 roanHm 3a rac
- npeky 250 rognHu 3a jarneH

ANTEPHATUBHWTE n3Bopu Ha eHepruja ce KOPMUCTAT Ce NOBEKE,
HO ceyLuTe ce penaTUBHO CKanwu.

MpuoputeT Tpeba Aa buae HamanyBareTO Ha 3aBUCHOCTA OA,

bOCUNHNTE rOpMBaA U HAMANYBakbE€TO HA LUTETHUTE KAMMATCKM
MPOMEHMN.
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11.1.2. BAMJAHUE HA BULLOKOT CO2 BO ATMOCDEPATA
Carbon Dioxide Variations

400

The Industrial Revolution Has

/

3501 Caused A Dramatic Rise in CO,
300} - 1
1000 1200 1400 1600 1800 2000 :

Year (AD) Vil
lce Age '
Cycles :
400 300 200 100 0

Thousands of Years Ago

I
o
o

(o)
Cn
(-

(V)
o
o

(")
&)
o

200

CO, Concentration (ppmv)



CO, (ppm), N,O0 (ppb)

Concentrations of Greenhouse Gases from 0 to 2005
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The Earth's carbon cycle

Carbon contained in the atmosphere (760 billion tons)

Annual increase (3.4 billion tons/yr.)

Balance absorbed by on-land
ecosystems (1.4 billion tons/yr.) Emissions from
fossil fuels
ORI Emissi (6.4 billion
ecosystems (2.6 billion in land use Absorpﬁorl
. (400 million tons/yr.) (1.6 billion by oceans
AR tons/yr.) (1.6 billion

tons/yr.)

Carbon contained Carbon contained
in plants and soil in the oceans
(2.26 ftrillion tons) (38 trillion tons) (3.7 trillion tons)

Carbon contained
in fossil fuels

Ref: The IPCC Fourth Assessment Report



Fersil Fusls
& Cement

B0 .

YT Temesirial Systems
—- +0.3 fyr.

Hocoverable
Fonsil Fuels
4,000

_ Surface Sedment 150




Figure 1. Carbon Cycle
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Source: Intergovernmental Panel on Climate Change, Climate Change 2001: The Scientific Basis (UK., 2001)




1

Atmospheric
o, I

:

Photosynthesis

.

Biomass storage

v T O ;
-

Soil storage

River
degassing

Flood plain

- stor
Inorganic age

carbon (1C)

Open ocean storage



. e
;

china” [ G
Russia ([N

India (ZERNN
Japan 7 Top 10 Countries

Germany Annal emissions
Canada (lER iy jjon merrc tons™
K

S. Korea {3

Iran [

*China surpassed the United States in emissions
on & maenthly basia in summer 2006

+*2006 data

Annual CO, Emissions
(expressed in metric tons of carbon)

L
e

{ .'I. .-"-'I;'

Gource: G, Marlend, TA. Boden, and A.J. Andres.
» warbon Dioxide Information Analysis Center,
. Environmental Sciences Division, Qak Ridge National
Labaratary, LLS, Department of Ensrgy, Dek Ridge,
Tennesses

i =~ Annual Emissions by Country

(in million metric tons™]
200 and greater
100-19%
h0-93
' 20-49

less than 20

| nodata

"H0G data

) 2008 Encyclopsadia Britannica, Ine.




16C0

Annual Carbon Emissions by Region
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An atlas of pollution: the world in carbon dioxide emissions
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11.5. CTPATEI'MA 3A HAMAJTYBAKE HA JATNEPOOOT

Bo 1992 Bo Puo — bpa3unn e yceoeHa PamKOBHA KOHBEHLMja HA
OOH 33 KAMMATCKM NPOMEHM.

Bo 1997 Bo KjoTo — JanoHunja e goroBopeH amaHAMaAH Ha
PamkoBHaTa KoHBeHUMja — KjoTo npoToKon 3a bopba npoTtus
rnobanHOTO 3aTON/IyBake, WTO cTanu Bo cuna 2005:

NHOYCTPUIANNSNPAHUTE 3EMIU CE COTNACUIA OA JA
HAMAJIAT EMUCUIATA HA CTAKJIEHUYKIN TACOBW 3A 5,2%
BO CINMOPEABA CO 1990.

AKO HEeKoja 3emja He rv 3a40B0/1M YC/IOBUTE 33 HAMa/lyBakbe,
TOralw Ha Taa 3emja 1 ce A03BOJ1IyBa TProsmnja Co EMUCUN Ha
CTaKNEeHUYKUTE racoBMU.

Hap 160 3emju ro patnédunkysaa Kjoto npotokonort, Ho CA/l He, a
KaHaaa ce nosneye so 2012.

UHanja u KnHa He ce ycnoBeHW 32 HamanyBare, KMHa nma
aecet natu nomanm emucum og CALl. PazsneHuTe 3emju
MMaaT HAjroNemMn eMUCUMN.



3eneHo - Annex B parties with binding targets in the second period (og 01.01.2013)

BuonetoBo - Annex B parties with binding targets in the first period (go 31.12.2012),
but not the second

[1naBo - non-Annex B parties without binding targets

XonTto - Annex B parties with binding targets in the first period but which withdrew from
the Protocol

nopToKasnoso - Signatories to the Protocol that have not ratified
upBeHo - Other UN member states and observers that are not party to the Protocol
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11.5.1. TpryBarte co emucum

CeKoja 3emja WwTo e aen oA Kjoto NpoOTOKONOT MMa oAapeaeHU
OrpaHnYyyBarba BO O4HOC Ha KOIMYECTBOTO CTaKNEHUNYKN
racoBM WITO MOXe Aa ro eMnTMnpPa, HO MHOTY 3eMju MMaaT
orpaHuyysarba wTto ce HAZl HUBHOTO ceralwHO NPOU3BOACTBO.
BuwoOKOT moke aa buae KyneH og, Apyru 3emju, LLITO UM
OBO3MOXKYBa Ha 3eMjUTe-KynyBayun ga He ru HamanyBsaaT
CBOUTE eMUCUN. 3eMjuUTe MOXKAT Aa AobunjaT n KpeanTu 3a

co3gaBarbe Ha sierna Ha CO2 - nowymyBakse, Nnun
Hama/lyBarbe Ha janepoaoT BO 3eMjuTe BO Pa3Boj.

[MocTaByBaHETO Ha LLIemaTa 3a TPryBarbe coO eMUCUKN € MOBP3aHOo
CO eBUAEHLMja U KOHTPO1a Ha eMUCUUTE 3apam LUTO MMa
NOTELIKOTUM BO NPMUMeEHaTa.

EY nma cBoja Wwema 3a TpryBarbe co eMnUCcun.
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Carbon Offsets




11.5.2. 1aHOK Ha jarnepopn,

HameTHyBare AaHOK cobpaH oa BnaaaTta Ha cuTe 3aragyBayn
wTto emutmpaaT CO2 (TpaHCcnopT, MHAYCTPUja, UTH).

[aHoKoT ce 6a3unpa Ha ncnywteH CO2.

BoseaeH e HajnpeuH BO LLIBeacKa, PuHCKa, XonaHamja m
HopsellKa BO geBeteceTTuTe roauHU o4, MMHATUOT BEK.

[1aHOKOT e NOTTUK 3a 3aragyBaynTe Aa ce BKAy4daT BO
HamManyBaHkeTo Ha emucumnte Ha CO2.

iGIE Low to middle income

tax/welfare relief from
Federal Government

CARBON householders get

Federal
Government imposes

carbon tax on top 1000 Government
: polluters says house-
Gives some holders can

assistance to make a
industry, with profit if
top 50 they cut
polluters electricity
paying use with
two-thirds » a —

of total -

tax take

energy-
- efficient

Industry passes on cost technologies

to householders




11.5.3. O6BpcCKa 3a 0OHOB/IMBA EHEPTrUja

Ob6BpcKa 3a 0OHOB/IMBA eHepruja e MexaHnu3am co3aaaeH BO
Benuka bputaHuja, 3a Aa ce NpomoBUpa Pa3BOjOT Ha
obHoBNAMBATa eHepruja (BeTap, BoAa, COHLLE, reoTepmanHa).

CHabayBaunTe co enekTpmnyHa eHepruja MOPAAT oapeaeH npoueHT
o/, eHeprujaTta Aa HabasaT og 06HOBANBU U3BOPMW.

O6bBpcKaTa BocnoctaByBa [TA3AP Ha Tproscku 3eneHu ceptuduKaTtu.

What is a Renewable Energy Certificate?

A REC represents the environmental attributes
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11.6. Ctabnnmnsaumckm KIMHOBK 33 OrpaHNUYyBaH e Ha
emuncunjata Ha CO2

Makana n Cokonod npepnaraat Aa ce ctabnansmpaat emmcmmnTe Ha
jarnepopa Ha noctojHuTe 7 Gt roauLLIHO CO T.H. CTabuansaumnckm
K/IMHOBMW:

30

Fossil fuel emissions (GtC/year)
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Continued fossil
fuel emissions

| | 1 1 1

|

2000

2010 2020 2030 2040 2050
Year

2060 2070

Coal: 800 gigawatt-sized plants with all the
carbon captured and permanently sequestered

2 Nuclear: 700 new gigawatt-sized plants (plus replacement plants)

Concentrated solar thermal electric: 1,600 gigawatts peak power

Solar photovoltaics: 3,000 gigawatts peak power

Efficient buildings: savings totalling 5 million gigawatt-hours

Efficient industry: savings totalling 5 million gigawatt-hours,
including co-generation and heat recovery

Wind power: 1 million large wind turbines (2 megawatts peak power)

Vehicle efficiency: all cars 60 miles per US gallon

Wind for vehicles: 2,000 gigawatts wind, with most cars plug-in hybrid
electric vehicles or pure electric vehicles

Cellulosic biofuels: using up to one-sixth of the world's cropland

Forestry: end all tropical deforestation
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Fig. 11.4 Predicted and proposed carbon emissions using stabifization wedges. Future CO, levels and
temperature rises based on simple linear model (see text).



