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Climate Change

v V 4 The Greenhouse Effect

Some sunlight that hits
\ the earth is reflected.

l h n. Some becomes heat.
‘ \ i | CO: and other gases

in the atmosphere
trap heat, keeping

the earth warm.

“‘Warming of the climate system is unequivocal, and since the 1950s,
many of the observed changes are unprecedented over decades to
millennia”

(IPCC 2013)




Climate Change

The main greenhouse gases

Greenhouse Chemical Predindustrial Concentration  Atmospheric Anthropogenic Global warming
gases formula concentration  in1994 lifetime (years)™ sources potential (GWP}*
_ Fossil fuel combustion
Carbon-dioxide CO, 276000 ppbv 358 000 ppbv Varable Land use conversion 1
Cement production
Fossil fuels
Methane CH, 700ppbv. 1721ppby 122443 &,‘ggggfﬂ]gg o1+
Livestock
: : : Fertilizer
Nitrous oxjde N,O 275 ppbv 311 ppbv 120 industnial processes 310
combustion
CFC-12 COLF, 0 0,503 ppby 102 Liquet codanis.. 6200.7100 "
HCFC-22 CHCIF, 0 0,105 ppbyv 121 Liquid coolants 1300-1400 ="
Perfiioromethane | CF, 0 0,070 ppbv 50 000 auaon. 6 500
ol SF, 0 0,062 ppbv 3200 Dfiealic 25,900
Note - pptv= 1 part per irlion by volurme; ppbv= 1 part per bilion by volsme, ppmy= 1 part pee milkon by volsme
* GWP toe 100 yoar lima hordzon. ** okides indiract ededts of i Icozone production and siralospheic waler wou't'goduww. ** On page 15 of CIRITID)
l(:u:mc &g.l}‘d: 'mg% loe.lol;o J'o;ﬁ’ogg'no mlmbomwd daftoront refos of uplake by délerent sk procossos,”** Net global umr&egpdm Arandal UNTe
Saurcs IPCE raastive forang repont | Cimate change 125, The saenos of dimets changs, contnbubion of moring graupe 1 1o the second sesessment report of the

intéc povecnmartal paned on dimets diangs, UNEP and WO, Cambodos [ress utiersly, 1336




Annual Greenhouse Gas Emissions by Sector

Industrial
processes

6.8%

Power stations
21.3%

Transportation fuels

14.0% Waste disposal
and treatment
3.4%
Agricultural o
byproducts 12.5% 10.0% Land use and

biomass burning

Fossil fuel retrieval, 11 .39 10.3% Residential, commercial,
processing, and distribution e and other sources

29.5% 40.0% 62.0%

20.6%

1.1%
B8.4% 4 8% 1.5%
2.3%
19.2% 91% o e 6.6% 5.9%
12.9% HP18.1% 26.0%
Carbon Dioxide Methane Mitrous Oxide

(¥ 2% of total) {18% of total) (9% of total)



Impacts of Climate Change

Climate change is apparent now across our nation. Trends observed in recent decades include rising
temperatures, mcreasing heavy downpours, rising sea level, longer growing seasons, reductions in
snow and ice, and changes in the amounts and timing of river flows. These trends are projected to

continue, with larger changes resulting from higher amounts of heat-trapping gas emissions, and —
smaller changes from lower amounts of these emissions. The observed changes in climate are already ———

3 ’v Heavy F_‘é.mp(:ul". ; ¥ 6' gk o -
- Mare rain is already coming
n very heavy events, and this 8§
trend is projected to increase

causing 2 wide range of impacts, and these impacts are expected to grow. Select examples follow.
T — %

»

Coastal Communities
Sea-level rise and storm surge

Sea Ice and Permafrost
Risks and costs in Alaska increase a3
thawing of parmafrost damapes roads,

across the nation. Such events
are harmful to transportation

will increase threats to homes
and infrastructure including
water, sewer, transportation,

buildings, and forests, and declining sea ice

nfrastructure, agriculture, water

quality, and human health and commumication systems.
Many barrier islands and coastal
marshes that protect the
coastline and support healthy

ecosystems will be lost

ncreases coastal erosion and threatens
the existence of some communites.

Forest growth is generally projected to
increase in much of the East, but decrease
in much of the West as water becomes even
scarcer. Major shifts in species are sxpectad,
such as maple-beech-birch forests being

i replaced by cak-hickory in the Northeast.

i Insect infestations and wildfires are projected

to increase as Warming progresses.

Agriculture

Increasing heat, pasts,
floods, weeds, and water
stress will present increasing
challenges for crop and
livestock production.

Heat Waves
Heat waves will bacome mare

(| fraguent and intense, increasing
threats to human health and quality
of ide, especially in cities.

As warming increases
competition for water, the
energy sector will be
affected because power

Coldwater Fish

Salmon, trout, and other
'/ coldwater fish will face

additional stresses as water

temperatures rse and

6
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Interacting Stresses

Energy Supply
Warming will decrease
demand for heating enargy

summer streamflows dechine.
Ecosystems and the tourism
and recreation they support
will be adversely affected.

Coral Reefs

Rising water temperatures and
ocean acidification threaten coral

reefs and the rich ecosystems they
support. These and other cimate-
related impacts on coastal and

marine ecosystems will have major
implications for tourism and fisher)

Population shifts and development choices
are making more Americans vuinerable to
the impacts of climate change. An aging
populace and continued population shifts to
the Southeast, Southwest, and coastal cities
ampldfy risks aszociated with extreme heat,
sea-level rise, storm surge, and increasing
water scarcity in some regions.

e

ies in the rapidly growing S
Southwest will become moreasingly -
scarce, calling for difficult trade-offs
among competing uses.

in winter and increase
demand for cooling energy

in summer. The latter will
result in significant increases
in electricity use and higher
peak demand in most regions;




Climate Change
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Global temperature change (relative to pre-industrial level)
0°C 1°C 2°C 37C 4°C 5°C

Possible rising yields in
- some high latitude regions

C = Celsius; COz = Carbon Dioxide
Source: Adapted from the Stern Review on the Economics of Climate Change.



Global Response

"Climate change is a result of the greatest market failure the world has
seen. The evidence on the seriousness of the risks from inaction or
delayed action is now overwhelming. The problem of climate change
involves a fundamental failure of markets.”

Sir N. Stern — The Stern Report
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Figure 1:

Prices and volumes
for EUAs, CERs
and ERUs in the

secondary market,

2008-2011%
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Carbon Market Evolution, values (§ billion), 2004-10 Table 1. Carbon

Market at a Glance

EUETS  Other  PrmaryCOM  Secondary OtherOffsets  Total Market Values,
Alowances  Allowances COM 004-10

2005 19 0.1 20 02 0] 110

2006 U4 03 08 04 (0] 3.

2001 401 03 14 0.0 08 630

2008 100 1 i 26 08 130,

2009 118 43 N 73 07 1437

200 1198 1. 10 183 1.2 1419

Sourcas: Workd Bank, Thomsan Rautas Pt Carton, Bloombarg New Energy Fnanca and Ecosystam Manketplaca
Note: Numbers may not acd up dus f rounding



Emissions Trading

I e
Downward pressure on emissions
o
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= Emission allowances to sell

Y Ericci . :
% - Emission units/credits needed
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The Kyoto Protocol

e Legally binding targets for emissions of six major
greenhouse gases in industrialized countries during
first commitment period

e New international market-based mechanisms,
creating a new commodity: carbon

e Facilitate sustainable development

15



http://www.youtube.com/watch?v=ReOj12UAus4

Sustainable Development & Carbon Credits

/@ -/ ° projects are issued
',,f saleable credits

of

Contribution to Sustainable Development
- employment, income generation,
health benefits and infrastructure

development
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Market based Mechanisms

The CAP -

Legally binding targets
for emissions of
greenhouse gases —
Allowances

12 000+ |nst|tut|ons in Europe

e Emission Trading (ET):
exchanging emission allowances among Kyoto Protocol Parties

Clean Development Mechanism (CDM): credits for
emissions reduced/avoided through sustainable development
brojects in developing countries (non-Annex I countries)

e Joint Implementation (JI):
credits for emissions avoided through projects in Annex I
countries
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