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The Greenhouse effect

3 Some solar radiation is 6 Some: 0! the infrared
reflected by the atmosphere radiation passes
and earth’s surface through the atmosphere
and is lost in space

Incoming solar radiation:
343 Watt per m? /

ek E N H (@] U S E

G

5  Some of the infrared radiation is
absorbed and re-emitted by the
greenhouse gas molecules. The

direct effect is the warming of the
earth’s surface and the troposphere.

2 Net incoming solar radiation:
240 Watt per m?

— Surface gains more heat and
frared radiation is emitted again

and is converted into heat causin:

a
PHILIPPE REKACEWICZ

Sources: Okanagan university college in Canada, Department of geography, University of Oxford, school of geography; United States Environmental Protection Agency (EPA),
Washington; Climate change 1995, The science of climate change, contribution of working group 1 to the second assessment report of the intergovemmental panel on climate change,
UNEP and WMO, Cambridge university press, 1996.

http://unsweducation.wikispaces.com/gdh
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Reflected Solar Incoming 235 Outgoing
Radiation 342 Solar Longwave
107 Wm* Radiation Radiation
342 Wm* 235 Wm?

Reflected by Clouds,

Aerosol and

Atmospheric Emitted by 40

Gases Atnosphere g Atmospheric
i Window
Emitted by Clouds
Greenhouse

Absorbed by
67 Atmosphere

Gases

FAQ 1.1, Figure 1. Estimate of dre Earth s annual and qiobal mean energy batance. Over the fang ferm, the amowtt of incoming soar radiafon abrsorbed by fe Earth and
atmosphere i balanced by the Earth and atmosphere releasing the same amount of oulgoing langwave radialion. About haif of the fcoming solar radiation is absorbed by the
Earths surface. This energy 5 Fansferred to the atmosptere by warming the air in comtact with the surface {thermals), by evapolanspiation and by longwave radialion that is
absarbed by clouds and greenhouse gases. The atmosphere in fum radiates fongwave energy back fo Earth as wel as oulto space. Source; Kietl and Trenberth (12497
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Global greenhouse gas emissions since 1970
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Global greenhouse gas emissions by sector (2004)
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MziSannszan dnanmluns | anadndulusn | anadusuwluim L RXDRTN N
Mmllansaw | usIEINIENawNs | usssmdlull ussEnd (1)
U)IAgaamnisa | W.e. 2541 (ppmv)
(ppmv)

lath - 1-3 1-3 2-35u
msuanlasenlos 1 280 365 Taiusinan
Jnu 21 0.7 1.75 12
luaszeanlos 310 0.27 0.31 114
HFC 23 12 000 0 0.000014 250
HFC 134a 1 300 0 0.0000075 13.8
HFC 152a 120 0 0.0000005 14
CF, 5700 0.0004 0.00008 >50 000
C,F, 11 900 0 0.000003 10 000
SF, 22 200 0 0.0000042 3 200

uwwasiays : UNEP/GRID-Arendal 2009
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Feedbacks Low-latitude
in Climate Processes warming iﬂﬂ;’g‘b‘.
//)ef
Mo,
Posiive feedback iy,
(-]
~= Negalive feedback faigha %,
coupling J,‘%
e
Increased High-latitude
scrub growth warming
Increased
Less evaporation
Earlier sea ice
snow melt
Decreased
x F albedo
Terrestrial Atmospheric Marine
Decreased coupling heating coupling
albedo
Increased
net radiation
Increased More
net radiation \ summer

\_,/

Posifive feedbacks infensity the original process
Negative feedbacks lead (o a compensaling prooess.
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clouds

Souroe: Hugo Ahlenius! GRID-Arendal, Global Outlook for ce and Snow, 2008,

UNEP/GRID-Arendal 2009
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Role of livestock in carbon dioxide, methane and nitrous oxide emissions

Gas Source Main by Mainly Percentage
related to related to contribution
extensive intensive tototal
systems systems animal food

[10* tonnes CO, eg.] (107 tonnes CO; eq.| GHG emissions
C0z Total anthropogenic CO: emissions 24 [-31)
Total from livestock activities. ~0.18 |-2.7|
M fertilizer production 0D 0.6
on fBarm fossil fuel, feed -0.0& 0s
on Barm fossil fuel, ivestock-related -0.03 0.4
deforestation -1.71 [-0.7] 14
cultwated soils, tillage [-0.03] 03
cultwated soils, Lliming |-0.01] 0.1
dese rtification of pasture |-0.1] 1.4
processing 0.0 - 005 04
tansport -0.001

CHy Total anthropogenic CH: emissions 59
Total from livestock activities 2.2
enteric fermentation 1.6 0.20 5
manure management o7 0.0 Rz

N0 Total anthropogenic Ny0 emissions 3.4

Total from livestock activities. 2.2

M fertilizer application -0 1.4
indirect fertilizer emission -0 1.4
legurnincus feed cropping -02 ]
manure management 0.24 0 [y
manure ap plicationfdeposition 0.67 a7 12
indirect manure emission -0.48 -0.14 a7

Grand total of anthropogenic emissions 3 |-40)

Total emissions from livestock activities &6 |=T.1]

Total extensive vs. intensive livestock system emissions 3.2 [-5.00 1.4 -<2.1]

Percentage of total ant hropogenic emissions 10 [-13%) & |55

Nade: Allvalues are expressed in billion tonnes of CO, eguivale nt; values between brackets are or include emission fromthe land use,
land-use change and forestry category; relatively imprecise estimates are preceded by a tilde.

Global totals from CAIT, WRI, accessed 02006, Only CO,, CH, and N.O ermissions are considered in the total greenhouse gas emis-
sion.

Based on the analyses in this chapter, livestock emissions are attributed 1o the sides of the proeduction system continuum [from
extensive to intensive/industriall from which they originate.

flan: FAO (2006)
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