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Aerosols in the Atmosphere
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Average Global Temperature: the last 1000 years
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Historic temperatures reconstructed
by many international research groups
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WMO

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE
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Climate Change 2007: The Physical Science Basis
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Aerosols are “saving us” from global warming
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Greenhouse gases vs Aerosol “dimming” of the sun

Mauna Loa Monthly Mean Carbon Dioxide
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CO, has increased steadily
since 1950

Aerosol emissions have
also increased since 1950
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1995: Tropospheric Aerosol Effects “fix” global warming models
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In 1985, the ozone hole
was “discovered”

(i.e. published)

Ozone sondes,
Halley bay, since 1954

Joe Farman et al, 1985



1987: NASA ER-2 Flies to South Pole
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(Kyoto Protocol)

Green house gases

1992

Nobel Prizes

Y. 20

25 S n
: CO, |
Pt /4 [ FUTURE CO, ???
= . — sl fuel CO,
gm 15 / HFCs ‘
O |
5__3 4
g o
2 10 4
g : NO CFC
W g " Restrictions
N
0 =S T T T T T '
1950 1960 1970 1980 1990 2010
Year
Ban of CFC'’s
in spay cans Complete
I CFC Ban
Molina &  Ozone Montreal Protocol
Rowland Hole
(1974) (1985)



WMO

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE 4

v“‘“‘a‘g

UNEP

Direct Aerosol

Scattering

Climate Change 2007: The Physical Science Basis

Radiative Forcing Components

Indirect Cloud —

Effects

HF Terms RF values (W m?) [Spatial scale| LOSU
] L]
[ [
: ! 1.66[1.491v 1.83] | Global High
[
Long-lived |
[
greenhouse gases [ | 0.48 [0.43 to 0.53]
: Halocarbons 0.16 [0.14 to 0.18] Global High
I
' I
' ! -0.05 [-0.15 10 0.05]| Continental
Ozaone Stratospheric Med
o | P : 0.35[0.25 to 0.65] | 10 global
= |
L1 Stratospheric water :
o) |
§ vapour from CH, . 0.07 [0.02 t0 0.12) Global Low
|
E | -0.2 [-0.4 to 0.0] Locallo | Med
Surlace albedo Black carbon | . .
c tinental | - L
on SNow | 0.1 ﬂﬂin []g canlinanta o
[
Direct eftect | 0.5[-0.910-0.1) | Continental | Med
Total | 1o global - Low
Aerosol | Cloud albed | Co |
oud &lbado | ] ] ntinenta
effect | I 0.7[-1.810-0.3] 1o global .
4 | |
| |
Linear contrails | | 0.01 [0.003 to 0.03]| Continental | Low
| |
™ [ 1
E Solar irradiance ! I—1 : 0.12 [0.08 to 0,30] Global Low
11 |
z

Total net
anthropogenic

-2

Most uncertainty associated with aerosol effects

-1 0 1
Radiative Forcing (W m2)

1.6 [0.61t0 2.4]

00dI8

rd
WG

,..

PHY-LOM - L



Observed Mass Distributions
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Why am | here?
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Why | wanted to come
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FINLAND DISTINGUISHED
PROFESSOR PROGRAMME
FiDiPro

A programme implemented by the
Academy of Finland and
Tekes, National Technology Agency of Finland

FiDiPro Professor: Dr Douglas Worsnop, Aerodyne Research Inc. (USA)
Dr Douglas Worsnop is regarded as a world-leading scientist in the field of atmospheric

aerosols. He is especially experienced in conducting complex field experiments.

Research project: The project studies the importance of aerosol particles on climate
change and on human health, with particular focus on the effect of biogenic aerosols on
global asrosol load. Despite considerable efforts to analyse the chemical compounds

behind formation and growth of freshly produced aerosol particles,
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