What is the contribution of black carbon
and methane to Arctic climate change?

Can reductions in black carbon and ozone be a shortcut
In the greenhouse?

Gunnar Myhre

EDITORIALS

‘Time for early action

Carbon dioxide is not the only warming agent

worth tackling now in the bid to cool the planet.
A good place to start is with black carbon

NATURE|Vol 460|2 July 2009

According to Dr. Mark Jacobson of Stanford University, control of BC, “particularly from fossil-fuel
sources, is very likely to be the fastest method of slowing global warming™ in the immediate future.”




Outline

a Short description of black carbon (BC) and other
aerosols and their impact on climate

& What do we know of the current climate effect of
black carbon?

a Global temperature changes from BC reductions

a Discuss the consequences of BC reductions and the
awareness that must be taken into account in such an
approach

a Development of the emissions of the main driver of
climate change
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Black carbon Impacts climate in several ways
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Black carbon Impacts climate in several ways

»|mpact on snow

Black carbon

»Direct aerosol effect

»Effect on clouds

Aerosols mask
the warming

RF Terms

Anthropogenic

Long-lived |
greenhouse gases |

Ozone

Stratospheric water
vapour from CH,

Surface albedo

" Direct
Ti

Aerosol | Cloud al
/ﬁ

Linear contrails

| Halocarbons

Tropospheric

B , Black carbon
L S

Solar irradiance

Total nat
anthropogenic

1 0 : 2
Radiative Forcing (W m2)



| B8 =

w R i 1L

Center for International Climate and Environmental Research — Oslo

Senter for klimaforskning



"Dirty 1ce” reports by Nansen and Nordenskiold

“Everywhere where the snow from last
winter has melted away, a fine dust, gray
In color, and, when wet, black or dark
brown, is distributed over the inland ice In
a layer which | should estimate at from 0.1
to 1 millimetre.”

Nordenskiold, A. E., Science, December 1883
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Latituda

Radiative forcing from BC impact on snow and ice

Rypdal et al. 2009
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Radiative forcing of direct aerosol effect of BC
Y

and Modeled Estimates of the
Direct Aerosol Effect
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Do BC and ozone contribute strongly to Arctic
warming?

A2: 2080-2099

[ T T T T T T ('G)
005 115225335445 5056657 75

' CI CE RO Center for International Climate and Environmental Research — Oslo
Senter for klimaforskning




Trends in BC show no indications of a strong
contribution to current warming
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" Effect of mitigation strategy on black carbon

Mitigation of greenhouse gas emissions _
What is the driver?

Temperature change all cases * Reference - standard IPCC A2
‘ - scenario. 70% reduction after
s 'r—:; 2050 of all emissions
f— . /7 * BC-policy - reduce BC from
e / /" 2010-2020 otherwise as
E > / = (T reference reference
g 15 / e Tem i
g . perature dependent- same
"é 10 ——dTBC-policy case as policy focused, except wait
R —— dTtemperature with the 70% reduction in all
dependent case the anthropogenic emissions
00 | | until same temperature change
1980 2000 2020 2040 2060 2080 2100 as in 2050 for the ‘Reference’.

Radiative forcing BC of 0.8 Wm™
Climate sensitivity of 0.8 K /Wm2
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e Almost 40% Increase In
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Emissions (GtC y )
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Fossil fuel CO, emissions
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Summary

M The main driver of climate change is CO, and without strong
mitigation strategies the emissions will increase substantially

M Total radiative forcing of BC is uncertain and this is partly also
the case for tropospheric ozone

M Important to understand better the climate effect of aerosols for
future predictions

M A mitigation strategy focusing on BC is complex and
knowledge about goals and implications are important
otherwise it may leads to unwanted consequences

W Mitigation strategies must focus on CO, and other greenhouse
gases and thereafter short-lived compounds may be considered
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