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The Need for Speed

Reducing Short-Lived Climate Forcers
&
Expanding Deliberate Carbon Removal Strategies to Complement CO, Reductions

Summary. CO, is responsible for % of the increase irradiative forcing sincehe Industrial
Revolution of1750 (see graph below). Fast and aggressive €@ are essential tombatthe
resultingclimate changeBut this is not enough. CQOcuts alonecamot provide neaterm climate
mitigation because Cohas a longatmospheric lifetimehat persists for millenniandbecausesven
after emissions ceagbe heatCO, trappedin the deepoceanis released back into the atmosphere
ove multiple centuies CO, cuts must be combined wiflast and ggressive cuts in the pollutants
causing the othe#5% of warming:hydrofluorocarbonsHFC9, groundlevel {ropospheriy ozone
and its precursor, metharend black carbonBecause these pollutants have atmosphieitnhes of
days todecades, they areferred to as sholived climateforcers (SLCFs).

Cutting SLCFs canreduce the rate of global warming bgif and the rate of warming in the Arctic by
two-thirds These cuts can be achievesing existing technologies anthrough existing laws and
institutions in most cases, and oftemith little or no net cost. If combined with substantial GO
emissions reductionghese actionshave a highprobability of keepng the increase in global
temperaturdo less tharl.5°C above the préndustrial temperate for the next 30 yearandto less
than2°C during the next 60 years.

Given the profoundly persistent neguof CQ, it also is necessaryto deliberatelydraw down
previousy emitted CQ from the atmosphere on a timescaledecadesather than millenri in order
to return to a safe and stable climby the end of the century. This can be done u€i@gremoval
strategiesuch asio-sequestratiorbiochar and chemical air captusnd reutilization.
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Emissions of CO, remain for millennia. The CQ already emitted will remain in the atmosphere for
certuries to millennia

While more than half of the G@mitted is currently removed from the atmosphere within a
century, €& about 20% é (IPECMR42007.) € f or many m

[W]hile approximately half of the carbon emitted is removed by the natural carbon cycle
within a century, a substantial fraction of anthropogenic,®@@l persist in the atmosphere
for several millenia. (Matthews & CaldeiraGRL 2008 citing Archer, JGR2005)

About onequarter of fossil fuel C&e mi ssi ons wi | | sbay il eBntmer a
500 yeResusingt i mat e c han grewrsibleo(idanseretalePTRS 2007.)

Time Scales for Removal of CO, from the Atmosphere
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Model simulation of atmospheric G@orcentration for >100,000 years following a large C€&easdrom
combustion of fossil fuels. Different fractions of the released gas recover on different timestaRR20(1)

The warming caused by CO; is largely irreversible for a thousand years after emissions stop.
Even if we stopped alCO, emissions today, global temperatures wopésist fornearly 1,000
years and indeed, would continue to rise for 100 years

Climate change that t&ls place due to increases in carbon dioxide concentratidasgesly
irreversible for 1,000 years after emissions s{@mnlomonet al, PNAS 2009.)

The impact of carbo emissions persists longer than that of nuclear waste, the archetypical
long-lived waste producté After 1¢ years, nuclear waste is ~3000 times less radioactive
than it was a year after discharge from the reactor, whereas the temperature impact of a
large carbon perturbation driven by exponentially growing emissions is reduced from its peak
by only about a factor of 2 to &eith, Sci 2009.)


http://www.ipcc.ch/publications_and_data/ar4/wg1/en/contents.html
http://www.agu.org/pubs/crossref/2008/2007GL032388.shtml
http://www.agu.org/pubs/crossref/2005/2004JC002625.shtml
http://www.planetwork.net/climate/Hansen2007.pdf
http://www.nap.edu/catalog.php?record_id=12877
http://www.pnas.org/content/early/2009/01/28/0812721106.full.pdf+html
http://www.sciencemag.org/content/325/5948/1654.full

If anthropogenic C@e mi s si o n s wdthoet arly direct rencbvakof atmospheric £0
there isé continued w@ao&CadegradHRb2010g bout 100 vye

[A] simplified way to view future waring persistence is that emissions of £0d a handful
of other extremely lonrtived gases imply warming that is essentially irreversible on human
timescales without geoengineering or active sequestraiBmomonet al, PNAS 20D.)

While cutting CO, is essential for limiting long-term warming, cutting non-CO, SLCFs is
essential for reducing current warming and near-term impacts in the next few decades. To slow
currentimpacs, we needto complemen cuts in CQ with fast action to reduc&LCFs Cutting
SLCFswill have fasteffects, including reducing the rate of Arctic warming by-thiods and the rate
of global warming by hahvithin decades(Shindellet al., Sci 2011 UNEP-WMO 2011.)

When all[control] measures are fully implemented, warming during the 2030s relative to the
present day is only half as ntuas if no measures had been implemented. *** This could
reduce warming in the Arctic in the next 30 years by abouttlivds compared to the
projections of the As@HNEPS/M@20110s ref erence sc

We identified 14 measures targeting methane and BC emissions that reduce projected global
mean warming ~0.5°C by 2050* [A]nd in the Arctic, where the measures reduce projected
warming over the next three decades by agpnately two third¢Shindellet al, Sci 2011)

Cutting SLCFs now can help keep current global temperature rise below 1.5°C for 30 years.
CuttingSLCFscanh el p keep current gl obal temperature ri
for 60 years in combination with C@cuts (Ramanathan & XuPNAS 2A0; Shindellet al, Sci

2012, UNEP-WMO 2011.)

When combined with a 50% GQ@eduction by 2050, no€£O, reductions with current
technologies can limit the pe8005 net (GHGs + aerosolgnergy addition to about 0.7
Wmnl 2 (Fig. 2, Right). The simulated warming for the FNEall-mitigation avenuelcareens
slightly bel ow (Ramanati?an AXUPNAB 2085 ho | d é .

The combination of CH4 and BC measuresngl with substantial C&emissions reductions
[undera 450 parts per million (ppm) scenario] has a high probability of limiting global mean
warming to <2°C during the next 60 years, something that neither set of emissions reductions
achi eves .4Shindeltetsal, STNROLE)

[T] he combination of CQCH;,, and BC measures holds the tenm
until around 207@ [andfadopti on of t h dermAnseasaress(@e BE)6 s nea
along with the CQr educti ons woul d provide a substant
temperature increasebelo 1. 5e C f or (UNEPWMORA11.)30 year s.


http://iopscience.iop.org/1748-9326/5/2/024011/pdf/1748-9326_5_2_024011.pdf
http://www.pnas.org/content/107/43/18354
http://www.sciencemag.org/content/335/6065/183.short
http://www.unep.org/dewa/Portals/67/pdf/BlackCarbon_SDM.pdf
http://www.unep.org/dewa/Portals/67/pdf/BlackCarbon_SDM.pdf
http://www.sciencemag.org/content/335/6065/183.short
http://www.pnas.org/content/107/18/8055.full
http://www.sciencemag.org/content/335/6065/183.short
http://www.unep.org/dewa/Portals/67/pdf/BlackCarbon_SDM.pdf
http://www.pnas.org/content/107/18/8055.full
http://www.sciencemag.org/content/335/6065/183.short
http://www.unep.org/dewa/Portals/67/pdf/BlackCarbon_SDM.pdf

Temperature Rise Predictions Under Various Mitigation Scenarios
RAPID RESPONSE

Measures to reduce emissions of black carbon (BC) and methane (CH,) would have an immediate effect on
atmospheric warming. Controls on carbon dioxide (CO,) are still needed to rein in temperature in the long run.
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(Tollefson NAT 2012, based upoBhindellet al, Sci 2011, which in turn is based on
Ramanathan & XuFig 1, PNAS 200.)

Many vulnerable regions are warming faster than the global average warming. Global warming
i's expressed as an average but i s experienced
most vulnerable regions warming much faster tin@nglobal average.

The increase in annual average temperature since 1980 has been twice as high over the
Arctic as it has been over the rest of the waoAdVIAP 2011)

The proximate cause of the changes now being felt oifiTithetan] plateau is a rise in
temperature of up to 0.3 °C a decade that has been going on for fiftyd/empproximately
three times the global warming ra{®iu, NAT 2008)

Warming in the Arctic and Himalayas could lead to dangerous climate feedbacks that cause
warming to accelerate. The t er m Ot iorpapbasit vele dcleaim of euvteriis that eslate
to a point where it is impossible to return to former conditi@smples aréirctic seaice melt
permdrost melt, and Himalayan glacial melh the case of Arctic seae and Himalayan glacial
melt, the ice loss reduces the amount of reflectngatrepellingsurfaceand increases the amount of
dark, heatabsorbingsurface further increasingvarming and accelerating thessof ice, in a spiral

that feeds on itselfThe Arctic and Himalayas arareadywarming much faster than the global
average

A variety of tipping elements could reach their critical point within this century under
anthropogenic climate change. The greatest threats are tipping the Arcticesaad the
Greenland ice sheet, and at least five other elements could surpriseenkibiying a nearby
tipping point (Lenton et al.PNAS2008)


http://www.nature.com/news/pollutants-key-to-climate-fix-1.9816
http://www.sciencemag.org/content/335/6065/183.short
http://www.pnas.org/content/107/18/8055.full
https://www.documentcloud.org/documents/88367-arctic-ice-melt-2011-executivesummary.html
http://www.nature.com/news/2008/080723/full/454393a.html
http://www.pnas.org/content/105/6/1786.full.pdf

Permafrost permanently frozen groundnderlies most of the Arctic land ar@ad extends
under parts of the Arcti©cean. Temperates in the permafrogtave risen by up toe2 @ver

the pasttwo to three decades.The southern limit of the permafragttreated northward by
30 to 80 km inRussia between 1970 and 2005, dyd130 km during the past 50 yeans
Quebec(AMAP 2011.)

The thawand release of carbon currently frozen in permafrost will increase atmosphesic CO
concentrations and ampliurface warming to initiate a positive permafrost carbon feedback
(PCF) on d¢imate.(Schaefer et glTELLUS B 2011.)

The warming climate is accelerating the retreat of Tibetan Plateau glaciers, threatening the
water supply of billions of people in Asia.

The TibetarPlateau gets a lot less attention than the Arctic or Antarctic, but after them it is
Earthos | argest store of i ce. -cemudy, 8% @&thest or e
pl ateaubds gl aci er astdecadeel0% dof its pernaatrostdhas ddgnaded. Ase p
the changes continue, or even accelerate, their effects will resonate far beyond the isolated
plateau, changing the water supply for billions of people and altering the atmospheric
circulation over half tle planet(Qiu, NAT 2008.)

A substantial amount of glacial ice is considered to be melting in the Asian high mountains.
Gravimetry by GRACE satellite during 20@®09 suggestthe average ice loss rate in this
region of 47 + 12 Gigaton (Gt) Yt, equivalent tow 0.13 + 0.04 mm Yt sea level rise. This

is twice as fast as the average rate ovef0 years before the studied period, and agrees with
the global tendency of accelerating glacial lo@datsuqg EPSL2010.)

The O6greater Hi mal ayan regiono, someti mes ¢
impacted by climate change. The ORoof of the Worl dbdé is tt
rivers in Asi@ . Thebasins of these rivers are inhabited by 1.3 billion people and contain

seven megacities. Natural resources in these basins provide the basis for a substantial part of
the regionds tot al GDP and i mportant enviror
beyond the regiar{(Internal citations omitteji(Erikssonet al., ICIMOD 2009)

Reducing emissions of black carbon and tropospheric ozone is critical for saving the Arctic in
the short term. Black carbon is estimated to Wesponsible for 50% of the increase in Arctic
warming, or almost 1°C of the total 1.9°C increase from 1890 to .2@@¢obson JGR 2010;
Shindell & FaluvegiNG 2009)

BC albedo and direct forcings are large in the Himalayas, where there is an especially
pronounced response in the K#&oram, and in the Arctic, where the measures reduce
projected warming over the next three decades by approximately two (dhdsdellet al,
Sci2011)

Our calculations suggest thatBand tropospheric ozone have contributéil5-1.4°C and
~.2-.4°C, respectively, to Arctic warming since 1890, making them attractive targets for
Arctic warming mitigation. In addition, they respond quickly to emissions controls, and
reductions have anddry benefits including improved human and ecosystem héahimdell

& Faluvegi NG 2009)


https://www.documentcloud.org/documents/88367-arctic-ice-melt-2011-executivesummary.html
http://onlinelibrary.wiley.com/doi/10.1111/j.1600-0889.2011.00527.x/abstract
http://www.nature.com/nature/journal/v454/n7203/full/454393a.html
http://www.sciencedirect.com/science/article/pii/S0012821X09007158
http://books.icimod.org/uploads/tmp/icimod-the_changing_himalayas.pdf
http://www.stanford.edu/group/efmh/jacobson/Articles/VIII/BCClimRespJGR0710.pdf
http://www.nature.com/ngeo/journal/v2/n4/abs/ngeo473.html
http://www.sciencemag.org/content/335/6065/183.short
http://www.nature.com/ngeo/journal/v2/n4/abs/ngeo473.html
http://www.nature.com/ngeo/journal/v2/n4/abs/ngeo473.html

Controlling FS[fossitHfuel soo} and BSG[solid-biofuel soot and gaspsnay be a faster
method of reducing Arctic ice loss and global warming than other options, including
controlling CH, or CO,, although all controls are neededacobsonJGR 201Q)

Mitigating SLCF is more effective if done sooner rather than later due to the thermal inertia of
the deep oceans.

[T] he slow timescales of the ocean imply that actions to mitigate the climate impacts of these
warming agentdSLCFs] would be most efféee if undertaken sooner; conversely such
actions would become less effective the longer the radiative forcing is maintgoézmon

et al, PNAS2010.)

Reducing current warming and returning to a safe climate requires fast-action mitigation for
both CO, and SLCFs, along with deliberate CO, removal from the atmosphere on a timescale
of decades, starting with bio-sequestration, including biochar. Most SLCF mitigation can be
done with existing teatologies, and through existing laws and institutions.

We def i-met idnf@&stt o include regul ait3yaang beneasur
substantially implemented iri 50 years, and produce a climate response within decades. We
discuss strategge for shortlived norCO2 GHGs and particles, where existing agreements

can be used to accomplish mitigation objectives. Policy makers can amend the Montreal
Protocol to phase down the production and consumption of hydrofluorocarbons (HFCs) with

high globd warming potential. Other fasdiction strategies can reduce emissions of black

carbon particles and precursor gases that lead to ozone formation in the lower atmosphere,

and increase biosequestration, including through biochar. These and otheactest

strategies may reduce the risk of abrupt climate change in the next few decades by
complementing cuts in CO2 emissiofMolina et al, PNAS 2009

Regulatory policiesand forums exist to reduce n@0O2 warming agents. The Montreal
Protocol with modications for HFC regulations can be an effective tool for reducing watts
attributable to HFCs. National policies exist to limi€CO and other ozonproducing gases.
(Ramarathan& Xu, PNAS 20010

Strategy One:Strengthering climate protection under the Montreal Protocol ozone treafyhe
Montreal Protocol has successfully phased out 97% of nearly 100 -deptetirg and climate
warming chemicals. This has provided mitigation of up to 222 billion tonnes gGCanddelayed
warming by up to 12 yeaxsorth of CQ emissionsThe 196 Parties to the treaty are now phasing out
ozonedepleting and climatdamaging HCFCsUn f or t unat el vy, Asuper o gree
HFCs are bing used as substitutes by an increasing numkeamies.Vulnerable island States have
proposed phasing out production and use of HFCs under the Montreal Protocol (leaving emissions of
HFCs inthe Kyoto Protocol). The US, Mexicand Canada made a similar proposal. Phasing out
productionand use of HFCs would substantiadliyminate one of the six Kyoto gases and achieve
mitigation of over 100 billion tonnes of G@q. by 2050 through a tredtyat has always succeeded,

and at a cost that could be as low as $ 0.10 per tonne s ®/ithout phasing ouHFCs with high

global warming potentiaimost of the climate mitigatioalready achieved by the Montreal Protocol

will be cancelled

Strategy Two: Cutting black carbon ground-level ozoneand its precursor, metharge local air
pollutants that harm public health, crops, ecosystems, and carbon sinks, and that also cause
climate changeUnlike CQ;,, black carbontropospheric ozone and its precursagthane, disappear


http://www.stanford.edu/group/efmh/jacobson/Articles/VIII/BCClimRespJGR0710.pdf
http://www.pnas.org/content/107/43/18354
http://www.pnas.org/content/107/43/18354
http://www.pnas.org/content/early/2009/10/09/0902568106.full.pdf+html
http://www.pnas.org/content/107/18/8055.full

quickly from the atmosphere once esiss are cut.Reducing these local air pollutants can cut the
rate of warming in half and up to two thirds in the Araiicer the next thirty yearsin addition to
producing fast climate resultsutting these local air pollutants also protects public health, food
security, and eosystems, providg independent justification for fast action.

Reducing black carbgrmethaneand tropospheric ozone now will slow the rate of climate
change within theirist half of this centurg . A small number of emission reduction measures
targeting black carbon and ozone precursors could immediately begin to protect climate,
public health, water and food security, and ecosyst@ui¢EP-WMO 2011.)

Methane Control Measures Black Carbon Control Measures

1 Control fugitive emissions from oil and 1 Install particulate filters on idsel
gas production vehicles

9 Control emissions from coal mining 1 Replace tradibns cooking stoves with

1 Control fugitive emissions from long clean burning biomass stoves
distance gas transmission 1 Modernize bick kilns

1 Capture gas from umicipal waste and 1 Modernize oke ovens
landfills 1 Ban open burning of biomass

1 Capture gas from astewater treatment 9 Eliminate high emittingon and off
facilities road dieselehicles

9 Capture gas fromvestock manure 1 Provide global access to oabern

1 Intermittent aeration of constantly flooded cooking and heating
rice paddies

(Shindellet al, Sc1 2011.)*

Full implementation of thedentified measures by 2030 would reduce future global warming

by 0.5eC (witHh0n7eC)r abiglardpdesiéntafion 2f the identified

measures could reduce warming in the Arctic in the next 30 years by abothirsig
comparedtothe projegci ons of the Assessmentds reference
benefits in the Himalayas and other glaciated and soowered regions(UNEP-WMO

2011))

This strategy avoid®.7 to 4.7 million annual premature deaths from outdoor air pollution
and increases annual crop yields by 30 to 135 million metric tons due to ozone reductions in
2030 and beyondShindellet al, Sci 2011.)

Many of the strategies that reduce HFCs, black carbon, and ground-level ozone and its

precursor methane can be done today with existing technologies and legal authorities that

are cost-effective in comparison to CO, mitigation. All control measures for reducing black

carbon and grountkvel ozone and its precursor methane identified in the UNBRO and
Shindelletalas sessments fAnare already mature technol
t he r e a |l UNBPOVMO ®01D.) (mplementation of these control measures can be
supported by existing authorities and institutions at national, regional, and global levels to ensure
rapid and coordinated emission uetlons.

About 50 per cent of both methane and black carbon emission reductions can be achieved
through measures that result in net cost savings (as a global average) over their technical

! The UNEP-WMO assessmeritlentified 16 SLCFcontrol measuresBy consolidatingthreeof the measures into one,
Shindellet al.reduced the number to14.


http://www.unep.org/dewa/Portals/67/pdf/Black_Carbon.pdf
http://www.sciencemag.org/content/335/6065/183.short
http://www.unep.org/dewa/Portals/67/pdf/Black_Carbon.pdf
http://www.sciencemag.org/content/335/6065/183.short
http://www.unep.org/dewa/Portals/67/pdf/Black_Carbon.pdf
http://www.unep.org/dewa/Portals/67/pdf/Black_Carbon.pdf
http://www.sciencemag.org/content/335/6065/183.short

lifetime. The savings occur when initial investments are offsatubgequent cost savings
from, for example, reduced fuel use or utilization of recovered methane. A further third of
the total methane emission reduction could be addressed at relatively moderate costs.
(UNEP2011))

Benefits of methane emissions reductions are valued at $700 to $5000 per metric ton,
which is well above typical marginal abatement costs (less than $250¢ **}{ h& bulk

of the BC measures could probably implemented with costs substantially less than the
benefits given the large valuation of the health impégksndellet al, Sci 2011.)

National efforts to reduce SLCFs can build upoxisiéng institutions, policy and
regulatory frameworks related to air quality management, and, where applicable, climate
change. *** Regional air pollution agreements, organizations and initiatives may be
effective mechanisms to build awareness, pronmaténiplementation of SLCF mitigation
measures, share good practices and enhance capacity. *** Global actions can help
enable and encourage national and regional initiatives and support the widespread
implementation of SLCF measures. A coordinated appraactombating SLCFs can
build on existing institutional arrangements, ensure adequate financial support, enhance
capacity and provide technical assistance at the national IQVBIEP 2011.)

Many other policy alternatives exist to implement the CH4 and BC measures, including
enhancement of current air quality regulatio(Shindellet al., Sc1 2011.)

Strategy Three:Given the profoundly persistent nature of GQit is necessary tadeliberately
removeexcesCO, from the atmosphere on a timescale of decades rather than millennia in order
to return to a safe and stable climateReducingCO, concentrationgo a levelconsistent with a
stable and safe climatequires thasinks ultimately exceed sourcedtrategies for enhancing sinks
includeprotecting and expanding forests, wetlands, grasslandsthedsources of biomass that are
removing CQ from the atmosphere, as well gg/rolysis of waste biomass (cooking with limited
oxygen) to produce a permanent form of carbon cdtiedhar that can safely return carbon to
permanent storage for hundreds to thousands of yBarsequestration of COincluding biochay
canmatchand ultimately exceed G@missiondo achieve a net drawdown of €0Gn a timescale of
decades rather than the millennia timescale of the natural @gdeming aggressiveO, mitigation

as well

A combined approach of deliberate €@moval (CDR) from the atmosphere alongside
reducing CQ emissions is the best way to minimize the future rise in atmosphesc CO
concentration, and the only timely way to bring the atmospherig €@centration back
down if it overshoots safe levelsBy midcentury, the CDR flux together with natural sinks
could match current total CQOemissions, thus stabilizing atmospheric ;Gf@ncentratios.

By the end of the century, CDR could exceed €fissions, thus lowering atmospheric £LO
concentration and ghbal temperature(Lentonn CM 2010.)

In the most optimistic scenarios, air capture and storage by BlB@8nergy and carbon
sequestration] combined withafforestation and bichar production appears to have the
potenti al t o r e pfom the aimo$pbeéegnphem 206 times@lélenton

& Vaughan ACP 2009)

Strong mitigation, i.e. large reductions in g@missions, combined with globstale air
capture and storage, afforestation, and-blwar production, i.e. enhanced @®inks, might

8


http://www.unep.org/pdf/Near_Term_Climate_Protection_&_Air_Benefits.pdf
http://www.sciencemag.org/content/335/6065/183.short
http://www.unep.org/pdf/Near_Term_Climate_Protection_&_Air_Benefits.pdf
http://www.sciencemag.org/content/335/6065/183.short
http://www.see.ed.ac.uk/~shs/Climate%20change/Carbon%20sequestration/Lenton%20CO2.pdf
http://www.atmos-chem-phys-discuss.net/9/2559/2009/acpd-9-2559-2009-print.pdf
http://www.atmos-chem-phys-discuss.net/9/2559/2009/acpd-9-2559-2009-print.pdf

be able to bring C@back to its prandustrial level by 2100, thus meving the need for other
geoengineeringiLenton & VaughanACP 2009.)

Other CO, removal strategies include direct air capture and capture at smokestacks. The
capgured CQ then require permanenstorage or re-utilization, for exampleas calcium carbonate
which couldbeusedasa substitutdor a portion of ordinary Portland cement or of aggregate

[D] irect air capture (DAC) of carbouioxide (CQ) from the atmsphere with chemicsé

involves a system in which ambient air flows over a chemical sorbent that selectively removes
the CQé . DAC is not currently an economically viable approach to mitigating climate
change . The physical scale of the air contactor inyaDAC system is a formidable
challeng@ . Nonetheless, DAC is one of a small number of strategies that might allow the
world someday to lower the atmospheric concentration of G»S2011)

Calera é can c apt;tramepowerplartdca nAW0 % amf cO@Onoer t t h
stable calcareous material and bicarbonate solution with an energy penalty ranging from

about 10% to 40%...Theé calcaeous materialé [can] replace a portion of either the
product <called AOrdinary Portland Cemento (C
in blended cement, and thus potentially avoiding @@ssions from cement manufactudre.

In some cases, the coméd reductions in greenhouse gas emissions from power plant CCS

and avoided cement production are potentially greater than the total emissions of either

pr oces s (Zaeclkeaetrale 2011.)

Conclusion. All of these strategieare necessary toeduce current climate impacts andaweoid
tipping points and irreversible climate impad®&educing CQ@ remains a top priority, but we also
need to simultaneolysreduce SLCFs for nearterm benefits that will keep us from losing the climate
battle before serious GQuts are made. Walso need to perfect and implement strategies to
deliberatelyreduceexcess C@on a time scale of decades. The takery message fromdlscience
and the growingmpacts ishe need for speeshd the importancef fastaction mitigationto address

all causes of climate change


http://www.atmos-chem-phys-discuss.net/9/2559/2009/acpd-9-2559-2009-print.pdf
http://www.aps.org/policy/reports/popa-reports/loader.cfm?csModule=security/getfile&PageID=244407
http://www.igsd.org/climate/documents/Synthesis_of_Calera_Technology_Jan2011.pdf

Statements of support for reducing SLCFs
from key international, regional, and bilateral policy meetings

2011 Fact Sheet: The United States and Norway - NATO Allies and Global Partners (Washington DC,
USA):

President Obama hosteNorwegian Prime Minister Jens Stoltenberg for a meetingerOval Office
onOctober2&@ The | eaders renewed their commitments in

The Arctic: In the Arctic Council, the United States and Norwaychair a task force examininipe

role of certain greenhouse gases (such as methane and hydrofluorocarbons) and aerosols (such as
black carbon), known collectively as "shtisted climate forcers," incausing global climate
changeg

2011 Co-Chairs’ Summary, Ministerial Meeting on Short-Lived Climate Forcers Near Term Climate
and Air Quality Benefits (Mexico City, Mexico):

Because SLCFs are a large fraction of current warming thewemtean enormous near term
mitigation opportunity. Strong support was expressed during the meeting for a strengthened
concerted approach that would support national and regional measures in the form of an action
oriented initiative at global level. It wafurther stressed that any future initiative would need to
consider existing work in the field, and it was particularly stressed that action on SLCF should be
complimentary to efforts under the UNFCCC, particularly long term, @@igation. Participants

noted the importance of including the private sector and civil society. Given the need to address
SLCF, participants agreed to develop an inclusive and voluntary global initiative to increase the
political awareness and support future cooperation for actiorSLCF.

2011 Chair’s Summary, Eleventh Leaders’ Representative Meeting of the Major Economies Forum
(Washington DC, USA

[T]he Major Economies Forum should retabk duatmandate of helping to advance the negotiations,
and to facilitate concrete action to cut emissions among this graugh as the cooperation on clean
technology that led to the Clean Energy Ministefi@nd noted recent interest in shdited climate
forcers.

2011 European Parliament Resolution on Financing of Reinforcement of Dam Infrastructure in
Developing Countries (Strasbourg, France)

30. Urges the EU to widely implement and promote emission reduction measures targeting black
carbon, such as the recovery of methane from coal, oil and gas extraction and transport, methane
capture in waste management and the dsgeanburning stoves for residential cooking, which will
contribute to combating climate change and to reducing glacial retreat;

2011 European Parliament Resolution on a Comprehensive Approach to Non-CO, Climate-Relevant
Anthropogenic Emissions (Strasbourg, France):

2. Calls for a comprehensive European climate pplidyich can benefit from considering all sources
of warming ad all mitigation options; stresses that in addition to considering CO2 emission
reductions, it should place emphasis on strategies that can produce the fastest climate response;

3. Notes that fasdction regulatory strategies are available to phase dopvoduction and

consumption of HFCs and to reduce emissions of black carbon and the gases leading to the formation
of tropospheric ozone, and that these can begin withBy&ars and be substantially implemented
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within 510 years producing the desired dliate response within decades or sooner, in particular for
some HFCs at a public price as low as 5 to 10 cents per tonne, whereas the carbon price is currently
over EUR 13 per tonne; é

2011 Pontifical Academy of Sciences Working Group Report, Fate of Mountain Glaciers in the
Anthropocene (Rome, Italy):

Possible mitigation by reducing the emission of r@®, shortlived drivers: The second partfan
integrated mitigation strategy is to cut the climate forcers that have short atmospheric lifetimes. These
include black carbon soot, tropospheric ozone and its precursor methane, and hydrofluorocarbons
(HFCs). Black carbon (BC) and tropospheric ozateongly impact regional as well as global
warming. Cutting the shotived climate forcers using existing technologies can reduce the rate of
global warming significantly by the latter half of this century, and the rate of Arctic warming by two
thirds, provided CQis also cut.

2011 Nuuk Declaration, Seventh Ministerial Meeting of the Arctic Council (Nuuk, Greenlangd

Welcomethe Arctic Council reports on Shekived Climate Forcers (SLCF), that have significantly
enhanced understanding of black carbemcourageArctic states to implement, as appropriate in
their national circumstanceselevant recommendations for reducing emissions of black carbon, and
requestthe Task Force and the AMAP expert group to continue their worfotlysing on methane
and tropospheric ozone, as well as further black canvork where necessarnd provide a report to

the next Ministerial meetingid 0 1 3, é

Decide to establish a Shottived Climate Forcer Contaminants projesteering group that will
undertake circumpolar demonstration projectséod uce bl ack car bon and ot her

2011 Joint Statement, Conclusion of the Sixth basic Ministerial meeting on Climate Change (New Delhi,
India):

HFC gases are not ozone depleting substances but some of these have high global warming potential.
The Ministers felt that the issue of phase down of HFCs with hidfalglearming potential required
in-depth examination.

2009 G8 Declaration, Responsible Leadership for a Sustainable Future ( L 6 A gltaly):l a ,

66. We recogne that the accelerated phaseat of HCFCs mandated under the Montreal Protocol is
leading to a rapid increase in the use of HFCs, many of which are very potent GHGs. Therefore we
will work with our partners to ensure that HFC emissions reductions are \athiender the
appropriate framework. We are also committed to tgkiapid action to address other significant
climate forcing agents, such as black carbon. These efforts, however, must not draw away attention
from ambitious and urgent cuts in emissior@rfrother, more londpsting, greenhouse gases, which
should remain the priority.

2009 Tromsg Declaration, Sixth Ministerial Meeting of The Arctic Council (Tromsg, Norway):

Urge implementation of early actions where possible on methane and othedligtobrtlimate
forcers, and encourage collaboration with the Methane to Markets Partnership and other relevant
international bodies taking action to reduce methane and othet-8hed forcers,

Decide to establish a task force on sHoréd climate forcers to identify existing and new measures to

reduce emissions of these forcers and recommend further immediate actions that can be taken and to
report on progress at the nextilisterial meeting,

11


http://www.vatican.va/roman_curia/pontifical_academies/acdscien/2011/PAS_Glacier_110511_final.pdf
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2009 Remarks by United States Secretary of State Hillary Clinton, Joint Session of the Antarctic Treaty
Consultative Meeting and the Arctic Council, 50th Anniversary of the Antarctic Treaty (Baltimore, US):

There are also steps we must take to protect the environment. For example, we know thigseéghort
carbon forcers like methane, black carbon, and tropospheric ozone contributes significantly to the
warming of tke Arctic. And because they are short lived, they also give us an opportunity to make
rapid progress if we work to limit them.

2009 Co-chairs’ Concluding Statement at the High-Level India-EU Dialogue (Delhi, India):

3.We urge the governments of Europe and India to: . . . b) Recognise Black Carbon as a significant
climate driver and develop a joint programme to:

- build international support for mitigation of the threat Bfack Carbon to the glaciers of the
Hindu KushHimalayaTibet area;

- support a major clean cook stove initiative, including Project Surya and the application of
pyrolysis and biochar.

2008 Declaration of Leaders, Meeting of the Major Economies on Energy Security and Climate
Change (Toyako,Japan):

10. To enable the full, effective, and sustained implementation of the Convention between now and
2012, we will.. . .-Continue to promote actions under the Montreal Protocol on Substances That
Deplete the Ozone Layer for the benefit of the

2007 G8 Declaration on Growth and Responsibility in the World Economy (Heiligendamm, Germany):
59. We will also endeavor under the Montreal Protocol to ensureeit@very of the ozone layer by
accelerating the phaseut of HCFCs in a way that supports energy efficiemuy climate change

objectives. In working togeth toward our shared goal of speeding ozone recovery, we recognize that
the Clean Development Megtiam impacts emissions of ozegepleting substances.
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