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Global Climate Change

1. The composition of the atmosphere and properties of the land surface have been
changing because of human action. Are there climatic consequences?

2. Concepts: Radiative forcing (positive or negative), feedbacks (amplifying or
damping), and climate response.

3. Forcing: changes in atmospheric CO; and other greenhouse gases (CHa, CFC),
changes in aerosols, land albedo, ...

4. Feedbacks: increases in water vapor would enhance the warming due to the
greenhouse gas increase; increase in cloud cover would diminish the warming.

5. Climate response: changes in the mean and standard deviation of temperature,
precipitation, ice cover; changes in storm tracks, hurricane frequencies and
intensities; changes in growing season.

6. Climate change detection and attribution — natural fluctuations versus result of
human action.
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The radiative forcing of the climate system since 1750 by gases,
aerosol particles, and solar variation

Hawcarbons

Aarosols
2+ MNZO A .
ChHa r Bromass R -
£ con Fossd fusl burning
L Burmang  (Bhack -
E 1 Tropospheric toioch corbony Minera! “sm.,

I A S
I_;_.I

Radiative Forcing (Walts per square metre )
o
§
E
- n
NN
B33 E
a—1_ g

o
ES 1+ Suiphate sarnan) Trposnan: 7
© Biomass awchrmid offoct 4
i O —— Rl 12‘;\".}:
—CRC-12 ol i
P ) — ot mueam forcrw z roon
- cormrarmad oo C FC- || omowre
Hign  Modiem  Modum  Low Wary Vary Very Very Wery
&50 1ati 1200 1915 1930 1905 2000 Low Low Low Low Low

Enrcipal oot Topogent gresrioee goes 0 ndxool an Live! of scentific understanding



Temperature Anomaly (°C)

size of glauers over e

INCREASE IN MEAN

PROBABILITY OF
OCCURRENCE
s

Etorclsaran, Smadan

COLD AVERAGE HOT

INCREASE IN VARIANCE

oy

gy sttt . Hi ey

Vatnapdhul, loatad

Tothente, Caradion Rocke
Wadpamitnnt Carstian t

PROBABILITY OF
OCCURRENCE

] UGrntiehe . Swittengn e

Langtr (ur i 1 kerf IMﬂ'H’\ w Fm

b Hao CArphehith, Frans

b ansernicfenter. fuctia
1 Rborechetccher, Switcerl:

PROBABILITY OF
OCCURRENCE

Crunbar Tast, | Kardien
.‘\*'ﬂ. W it ret

CoLD AVERAGE HOT

Lawic (lacker, Wanya

Sroggt Uruxtran, Per

Global Mean Surface Air Temperature

8 i
BEE2EEREN R R ot
5 (meteorological stations)
4 = ] framd S, Crm
e [ PranzsJocad I, taw Taa
2 : s
0 1 L ) PPN e i
1500 1600 1700 1800 1900 2200 yesrAD
b Bl
-4 1 —— Annual Mean—
—— 5-year Mean
L TR Tl R TR
1%80 1900 1920 1940 1960 1980 2000
Year




