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Gas Current (1998) Increase over pre- Percentage Radiative ,
Amount by volume industrial (1750) Increase forcing (W/m")
Carbon
dioxide 383 ppm(2007) 105 ppm(2007) 37.77%(2007) ~1.532 (2007)
Methane 1,745 ppb 1,045 ppb 150% 0.48
Nitrous 314 ppb 44 ppb 16% 0.15
oxide

1ppmBEEDZL  Lppb/TESZL
JA = /= Bk Q FE .
\ A Y
/ﬂnéz LEE /l'i\ 15N &

7J<Tff—=L(H20) —&{bhix (co,) - B¥R(cCH, BR)
—S{EZ&mN0 £R) - *ﬂmﬁmﬂ:’\% 5 LR ES1R
B EHEEN RS e - S EEIMtE ENEERYBEL - (Eith
HLREEI N - Kz Jﬁ%‘%ﬁﬂﬂiﬁ AEERE -




EXOSPHERE

\
\

\
IONOSPHERE  \

THERMOSPHERE

ettt —h
00 600 W0 120 1500 wowow

Tomperatura (K) Elsctron donslty  [ESE

fom’)

TRANET oLl

CEEMCAL
TG

~

ﬁ-—"
uﬂﬂmm
mumma

Sulfur
emissions

frnmnﬂlru

FREE
TROPOSPHERE

BOUNDARY
LAYER



http://upload.wikimedia.org/wikipedia/en/9/91/Atmosphere_composition_diagram.jpg
http://en.wikipedia.org/wiki/Image:Atmosphere.gif
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Joseph Fourier 1829
noticed effect of
green house gases

Svante Arrhenius 1896
guantified the effect
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http://upload.wikimedia.org/wikipedia/en/7/7c/Atmospheric_Transmission.png
http://en.wikipedia.org/wiki/Image:Arrhenius2.jpg

The Greenhouse effect

Some solar radiation is Same of the infrared
reflected by the almosphere radiation passes through
ﬂum nd is

G R
Some of the infrared radiation is (£-385 -168) W/m?
. g : absorbed and re-emitted by the
Solar radiation passes through : greenhouse gas molecules. The \
the clear aimosphere. o : direct effect is the warming of the €385 W/m?2
Incoming solar radiation: R earth’s surface and the troposphere. T=287 K
343 Walt per m?
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Sources: Chanicpn yniviersity collige in Canads, Dhipammein] oF peaqrigiyg, Linhersdy of Ouloed, St of peagrpiny; Uniled Sales Envirgnmenal Protédion Agendy (EPA), Washingian, Climiabe change
1985, The acence of cirata change, enatibulion o woedng groua 1 1o the sapand assessment repor al lhe inferpevemmental panal on climale charge, INEP and WO, Cambridge usiversily prozs, 1906

United Nation Environmental Program
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19 cm long section of GISP 2 ice core from 1855 m
showing annual layer structure illuminated from below
by a fiber optic source. Section contains 11 annual
layers with summer layers (arrowed) sandwiched
between darker winter layers.

Vostok station in Antarctica, ice core
samples down to depths exceeding 3700 m
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1) oxygen Isotope ratio determines the " . \s
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Mear the poles, atmospheric wadter vapor
is increasingly depleted in 0.
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condensas over
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http://upload.wikimedia.org/wikipedia/commons/b/bc/CO2_data_mlo.svg

A record forecast

A resurgent El Nino climate and
persistently high levels of
greenhouse gases could makea
2007 the hottest yvear aon record.
scientists predict.
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Gas Current Amount by Increase over pre- Percentage Radiative ,
volume industrial (1750) Increase forcing (W/m")
Carbon
dioxide 383 ppm(2007) 105 ppm(2007) 37.77%(2007) ~1.532 (2007)
Methane 1,745 ppb(1998) 1,045 ppb 150% 0.48
Nitrous 314 ppb(1998) 44 ppb 16% 0.15
oxide
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Annual Greenhouse Gas Emissions by Sector
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http://upload.wikimedia.org/wikipedia/en/e/e0/Greenhouse_Gas_by_Sector.png
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Changes In Temperature' Sea Level and GLoBaAL MEAN SURFACE TEMPERATURE ANOMALIES
Northern Hemisphere Snow Cover [ [ Anihropogenic and Natural Forcings |||
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Multi-model Averages and Assessed Ranges for Surface Warming WmHRE EAHEAIE
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Climate Change 2007: The Physical Science Basis: Summary for Policymakers
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http://en.wikipedia.org/wiki/Image:Solar-cycle-data.png
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An Inconvenient Truth
WEHHHNESE
( AFEEEEBY B )

AR (¥ A% ~ 5. -

i%iﬁ*ﬂﬁﬁ,@éﬁﬁﬂ%?ﬁ}ﬁﬂ’\] Cracking the Mystery: From now until March 2009, as

S _TLE--toll part of the International PolarYear ( B PR HE It S ) | 63
E‘EE/ = "$"’1E’J}EL nations will funnel $1.7billions ( 7SE{EJT ) intopolar

research to find out why the polar caps are changing 45




mE R CE ERF ARSI E

. B E LG BZEKEBRYE(CANRYE - JbHEZK

BUIR(E - BIFEZEA S (ttLRASHS18E584% ; M
BE RS M E kS 2 SR - BPES EA10SAR ! )

CERAO—FEELSBI00NEZA - M=H41RE
EEHEAHAR - BEMERK  mEFEAOSH -

NMAEXRINEE LA2E4 EEER KRR E l:.%fl,m 3t [
EE  RIVEEmERAER (1bHER: | ) - ARHE
Y)iE o] e K& -

5 ::E *EWFI]@J%*E ~ ME DR E 4T TR B Ay
ANBETEERBEARATE - (g8 EERREMENEREE)
 HAEERL - BEIRER  NBRIERFm - BKERE
IRIGINESHE AHEE - £)58B PR ETE -

s t%#

/

) 11
»n




Changes in physical and biological systems and
surface temperature 1970-2004
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http://en.wikipedia.org/wiki/Image:Glacial_lakes%2C_Bhutan.jpg
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http://www.washingtonpost.com/wp-srv/photo/postphotos/orb/asection/2005-07-07/3.htm
http://www.msnbc.msn.com/id/17442546/displaymode/1176/rstry/17441481/

Global Warming leaves very little for the poor Polar Bears
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http://en.wikipedia.org/wiki/Image:Icebergs_cape_york_1.JPG
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Palmer Drought Severity Index ( 1HEI5iZ21580 )
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Drought) Spell) L
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-2.0 or -2.9 (Moderate
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Southwest mega-drought

-1.9 to +1.9 (Near Normal) L ake Powell. AZ. US4f




_Satellite Images of Lake Chad in Africa

B
o 1. It was the 6" largest lake on

earth.

2. It supplied water for four
e countries in West Africa: Nigeria,

Niger, Chad, and Cameroon for
over 20 million people.
3. Since 1963 to 1997, its
reduces to less than 10% of the
original size.
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increasing carban emissions from |-
oil shales, oil sands, heavy ails, ‘ G0,
19 _ St Cﬂzf'_u,fr coalto-liquids, gas-to-liquids etc.
«—11.6 GtCO,

1.6-3.5 GLCO,

potential emission
reductions from
wehicle efficiency
improvements

Emissions by 2030 range
between 7.1-9.4 GtCO,
plus those from

CO, emissions due to unconventional liguids

increasing conventional
oll demand up to 2030

0.8-1.0 GtCO,

potential emission
‘ reductions from

biofuels displacing
5 il products
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Third generation EPR (European
Pressurized Water Reactor) is built
at the Olkiluoto site in Finland,
expected to be completed in 2009.
New reactors produce less
radioactive wastes, and are safer
due to designs using natural
restoring mechanisms such
gravitational force and self-cooling
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Chernobyl Disaster: Evacuation and resettlement of ~
336,000 people. Chernobyl Forum, led by the
International Atomic Energy Agency (IAEA) and World
Health Organization (WHO), attributed 56 direct deaths
(47 accident workers, and nine children with thyroid
cancer), and estimated that 9,000 were highly exposed.

Global warming is estimated to have caused 160,000
deaths a year from heat waves, storms and crop

damages. Wars for energy resources, air pollution and
mine accidents claim countless lives every year.
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The five miners killed in an
explosion in Holmes Mill, Ky

—] &k ™ brings the total number of mine
1 . O B /m 5’4 fatalifies to 40 for 2006.

Total deaths in U.5. mines
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