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The Arctic Council
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The stakes at Nuuk on May 12

Arctic Council at its last Ministerial meeting in 2009 created a
Short-Lived Climate Forcers Task Force, to identify existing and
new measures to reduce SLCF emissions.

Choosing as its first focus black carbon, the Task Force will
present an initial suite of recommendations in Nuuk.

We are strongly urging the Council to collectively support
these recommendations and for each nation to commit to
immediately undertake domestic implementation.

We are also urging the Arctic nations and others to address
other SLCFs such as methane and ozone.



Today’s speakers

Dr. Gordon Hamilton, Associate Professor at the University of
Maine.

Dr. Patricia Quinn, a research chemist with the Ocean Climate
Research Division of NOAA’s Pacific Marine Environmental Lab
in Seattle.

Rafe Pomerance, former President and now Senior Advisor
and Fellow of Clean Air-Cool Planet. Former Deputy Assistant
Secretary of State for Environment and Development during
the Clinton Administration.
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Long vs. Short-Lived Pollutants in the Arctic

Pollutant Atmospheric Lifetime

Black carbon-containing Days to weeks
aerosol particles

G Tropospheric ozone Days to weeks

i | Methane ~ 9 years

1CO, Up to 200 years




Long-Range Transport of Pollutants to the Arctic

Winter

Mean position of the Arctic Front in
Winter and Summer

= The Arctic Front forms a barrier to
transport.

= |n winter, the front can extend as far
south as 40°N over northern Europe and
Asia due to cold temperatures in that
region.

= Northern Eurasia is the major
source region of pollutants to the Arctic
boundary layer due to:

= extension of Arctic Front to near
40°N at this longitude

= pollution sources

= snow-covered surfaces allow for
isentropic transport into the Arctic

= \Warmer source regions can
impact higher altitudes within the Arctic




Springtime transport of smoke from agricultural fires
In Eastern Europe to the Arctic
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The Impact of
Black Carbon on
Arctic Climate

AMAP Expert Group on Black Carbon

P.K. Quinnl, A. Stohlz, A. Arneths, T. Berntsen", J. Burkhartz, J. Christensens, M. Flanner(’,
K. Kupiainen7, H. Lihavainen®, M. Shepherds, V. Shevchenko®, H. Skov’, and V. Vestreng11

'NOAA Pacific Marine Environmental Laboratory, Seattle, WA, USA
“Norwegian Institute for Air Research, Kjeller, Norway
*Lund University, Lund, Sweden
*University of Oslo, Oslo, Norway
*Aarhus University, Roskilde, Denmark
®University of Michigan, Ann Arbor, Michigan, USA
Finnish Environment Institute, Helsinki, Finland
®Finnish Meteorological Institute, Helsinki, Finland
*Environment Canada, Toronto, Canada
'°p.p. Shirshov Insitute of Oceanology of the Russian Academy of Sciences, Moscow, Russia
11Norwegian Pollution Control Authorities, Oslo, Norway

AMAP Expert
Group on
Short-Lived
Climate
Forcers:

15t Assessment
Report



Parameters used to identify regions and sectors for mitigation
of BC-containing aerosols:

* Absolute level of impact (Radiative Forcing in Wm~)

* Impact normalized to emission (Radiative Forcing per unit emission
in Wm=2/Tg(yr)t) <& Degree of “Bang for the buck”

Factors not discussed here:
* Mitigation costs
* Feasibility (Technical and Political)



Absolute Level of Impact: Forcing due to BC + OC Mixture by Source Sector and Region
within the Arctic Council Nations compared to ROW
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» Rest of World dominates absolute forcing because of magnitude of emissions
* Forcing from Nordic countries and the U.S. is dominated by transport emissions
* Forcing from Canada and Russia is dominated by Grass + Forest Fires
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Summary of Normalized Net Forcing (Atmospheric Direct RF (BC) and BC-
Snow/Ice RF) due to Emissions from Arctic Council Nations, Considered
Latitude Bands, and Global and Within-Arctic Shipping

(NCAR CCSM)
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Near Arctic and within Arctic sources have large forcings per unit emission due to their likelihood of being
transported to the Arctic and being deposited at the surface.



Select Findings from the AMAP Expert Group Assessment on “The
Impact of Black Carbon Arctic Climate”

* Reductions in the emissions of CO, are the backbone of any meaningful effort to mitigate
climate change. The limited focus of this assessment on BC is not meant to distract from
primary efforts on CO, reductions or mislead mitigation action toward a sole focus on BC.

* That said, immediate reductions in short-lived climate forcers (BC and CH,) will have a larger
near-term impact on global temperature than immediate reductions in CO,.



Impact on global average temperature of immediate reductions in CH,, BC, and CO,

4.0 ! 1 1 1 1 1 ! J 1 I ! | 1

1.0

CO2+ CHs +BC

]
1
1
1
35 I _
]
= 30 i —
o CO; measures | Reference
- 1
8 i
o 25 = !
1
S :
g 20} '
©
] CH4 + BC measures
:O 1.5
o
=
-
o
[V}
Q
£
@

0.5 imeasures —|
i
1
0.0 ] ] ] | 1 ]
-05 —
1900 1950 2000 2050

Figure 3. Observed deviation of temperature to 2009 and projections under various scenarios. Immediate
implementation of the identified BC and CH, measures, together with measures to reduce CO, emissions, would
greatly improve the chances of keeping Earth’s temperature increase to less than 2°C relative to pre-industrial
levels. The bulk of the benefits of CH, and BC measure are realized by 2040 (dashed line).

Explanatory notes: Actual mean temperature observations through 2009, and projected under various scenarios
thereafter, are shown relative to the 1890-1910 mean temperature. Estimated ranges for 2070 are shown in the bars on
theright. A portion of the uncertainty is common to all scenarios, so that overlapping ranges do not mean there is no
difference, for example, if climate sensitivity is large, it is large regardiless of the scenario, so temperatures in all scenarios
would be towards the high-end of their ranges.

Integrated Assessment of Black Carbon and Tropospheric Ozone I

UNEP Summary for Decision Makers (2010)



Select Findings from the AMAP Expert Group Assessment on “The
Impact of Black Carbon Arctic Climate”

» Carbonaceous aerosol (both black carbon and organic carbon) emitted near or within the
Arctic will have the greatest impact on Arctic climate. Emissions in close proximity to or within
the Arctic are more likely to cause surface warming and to be deposited to snow and ice
surfaces than emissions further south.

* The BC snow/ice radiative forcing per unit of BC emitted is larger for the Arctic Council
nations or high latitude regions (> 40°N) of Arctic Council nations than for the Rest of the
World. As a result, the Nordic countries are associated with the largest forcing per unit of BC
emission due to emissions occurring at the highest latitudes.

* Forest, grassland and agricultural fires are the source types in Canada and Russia that
dominate BC+OC radiative forcing in the Arctic. Fossil fuel combustion (e.g., diesel engines) is
the dominant source in the U.S., Nordic countries and ROW.
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Area at risk of inundation from
3.3 ft. (1-meter) rise in sea level

@ cCurentsealevel | 1fAN g (0
Low estimate

. Prepared by Stratus Consulting Inc.
- Central estimate  givation data: NOAA, 2007,

? SC DNR, 2006
O High estimate Issagery: USDA, 2009
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Land and Infrastructure at
Risk from Sea Level Rise: 2100*

@ Current sea level @) Central elevation estimate

. Low elevation estimate O High elevation estimate e Sbne —y
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*Assumes a rise in sea level of 3.7 feet, with an additional relative
sea level risz of 14 inches to account for local subsidence,



