Fast-action strategies complement CO,
emissions reduction’

Prof. Mario Molina, Mario Molina Center, Mexico.

Current emissions of anthropogenic greenhouse gases (GHGs)
have already committed the planet to an increase in average
surface temperature by the end of the century that may ex-
ceed the critical threshold for tipping elements of large scale
components of the Earth’s climate system, including abrupt
change, with potentially irreversible and unmanageable consequences.

Current international climate policy is primarily focused on long-term
reductions of CO, emissions, mainly through increased energy efficiency, renew-
able energy sources, and other low-carbon strategies. Efforts to limit CO, emis-
sions alone may not be sufficient to avoid or reduce the risk of “dangerous an-
thropogenic interference” (DAI) on a decadal time scale, including the risk of
abrupt climate change.

With the climate system approaching the DAI zone, if not already within
it, a critical need for fast-action response to help avoid DAI and abrupt climate
changes has emerged. Fast-action regulatory measures refer to those that can
begin within 2—-3 years, be substantially implemented in 5-10 years, and produce
a climate response within decades. Four of the available fast-action regulatory
strategies that can complement the CO, emissions reduction strategies are sum-
marized below.

The first includes phasing down the production and consumption of
hydrofluorocarbons (HFC), together with accelerating the phase-out of hydro-
chlorofluorocarbons (HCFCs), as well as recovery and destruction of stratospheric
ozone-depleting Greenhouse Gases (GHGs) in discarded products and equip-
ment. It was nearly 35 years ago, in 1975 Ramanathan (1975)2 discovered the
greenhouse effect of chlorofluorocarbons (CFCs) and the Montreal protocol suc-
ceeded in mitigating the global warming effect of CFCs. The Montreal Protocol,
with over 20 years of success, is increasingly seen as a regulatory framework that
can ensure significant additional climate mitigation on a decadal time scale to
help reduce the threat of DAI and abrupt climate change. It can be amended in
order to phase down the production and consumption of hydrofluorocarbons
(HFCs) with high global warming potential, even though these gases do not de-
plete stratospheric ozone.

The second is by reducing emissions of black carbon particles. Black car-
bon has well-established public health effects. In addition, it is estimated to be
the second or third largest warming agent (Ramanathan and Carmichael, 2008)3,
although there is uncertainty in determining its precise radiative forcing. Black
carbon is also considered to be accelerating the melting of snow and ice, includ-
ing the Arctic, Greenland, and the Himalayan-Tibetan glaciers. Wallack and Ra-
manathan® estimate that it may be possible to offset the warming effect from
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Editorial: Rising to the challenge

Achim Steiner, Executive Director, UNEP

There is no doubt that
climate change is one of
the defining
mental challenges of our
time, made more so im-
portant by the multiple
effects that it is expected
to have on all other aspects of the environ-
ment and development. As we look towards
Copenhagen, with a range of different scenar-
ios being predicted, it is important to keep the

environ-

urgency of action required at the forefront of
any debates on appropriate policies and strate-
gies to address climate change.

It is well accepted that air pollutants
have an effect on global and regional climate.
Though the science on black carbon is not as
well understood as some of the other climate
forcers, scientific knowledge about black car-
bon’s negative consequences is growing. It is
also becoming evident that targeting black
carbon and other short-lived non-carbon diox-
ide gases that contribute to global warming,
offers unique opportunities for preventative
mitigation actions that can have fast impacts
on the climate.

The possibility of significant health co-
benefits of and avoiding the prospect of accel-
erated melting in the Arctic, Alpine and Hima-
layan glacier regions, provides a compelling
enough case for action on black carbon. Imple-
mentation of the two-degree target for climate
control could offer considerable co-benefits for
improving air quality, provided that technolo-
gies that would create the additional pollution
(e.s. woodstoves) are avoided. Integrating
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Recent climate science suggests that we are
close to passing the tipping points for abrupt

climate changes. These changes include the
disappearance of the Arctic summer sea ice and the melting of
major ice sheets, such as Greenland and the West Antarctic as
well as the Hindu Kush-Himalayan-Tibetan Plateau. One recent
study’ by Prof. Tim Lenton of the University of East Anglia/
Tyndall Center — one of the leading experts in the field — is pre-
sented in a report commissioned by the major reinsurer Allianz
along with the WWF.

The Allianz report notes that climate emissions must
peak quickly and decline steeply in order to avoid passing dan-
gerous tipping points. Failure to do this, the report explains, will
impose staggering financial costs on the world:

e Ahurricane in the New York region: “Potentially the cost
could be 1 trillion dollars at present, rising to over 5 trillion
dollars by mid-century.”

e Die-back of the Amazon forest: “Beyond ~2 °C the costs of
committed die-back rise very rapidly and more than double
to around SUS 7,800 billion and SUS 9,400 billion NPV [net
present value] for 3 °C and 4 °C respectively (with forest
area losses of circa 3.9 and 4.3 million kmz).”

e Changes in Asian monsoon patterns: “Future costs (in to-
day’s prices) might be expected to double from around SUS
21 billion to SUS 42 billion per decade in the first half of the
century. However, a range of other factors are likely to act
to increase these costs and consequences in the same pe-
riod.”

These are only a few examples from the study. To pre-
vent these impacts and their extraordinary costs, reducing CO,
emissions is essential, but it is not enough. CO, accounts for
about 50 percent of climate forcing and its long-term damage to
the climate system makes it critical to take aggressive reduc-
tions now. But the other 50 percent of climate forcing must be
targeted as well. A recent article by Dr. Mario Molina? describes
the importance of key non-CO, strategies for rapidly reducing
the risk of passing the tipping points described by Prof. Lenton.
Here we elaborate on one of those strategies: reducing black
carbon (soot) emissions.

Black carbon is a key target for several important rea-
sons. First, it is estimated to be the second or third-largest hu-
man contributor to global warming, meaning reductions will
yield significant benefits. Second, it is relatively straightforward
and cost-effective to reduce. Third, in addition to the climate
benefits, reducing black carbon emissions would also have a

Rapid Black Carbon Reductions Can Reduce Tipping Point Risks

positive effect on public health, air quality, and agriculture. Fi-
nally, because of its short atmospheric lifetime — just days to
weeks — action on black carbon will bring almost immediate re-
sults.

UNEP is in a unique position to catalyze black carbon
reductions by leveraging funds for black carbon mitigation,
bringing together public and private stakeholders from both
developed and developing countries, and facilitating collabora-
tion among relevant agencies and intergovernmental organiza-
tions on effective strategies.

COP 15 in Copenhagen is an important opportunity:
black carbon mitigation strategies can be advanced quickly by a
decision during the upcoming climate talks under the mandate
of the Bali Action Plan to take cooperative action “now, up to
and beyond 2012.” The decision would establish a work pro-
gram for willing Parties to promote measures to reduce black
carbon and other non-CO, warming agents and to expand bio-
sequestration to complement aggressive CO, emission reduction
targets and timetables. A decision on a broader “fast-action”
mechanism to take action “now, up to and beyond 2012” and to
reduce the risk of abrupt climate change (ACC) could add to the
success in Copenhagen.

Regardless of what takes place in Copenhagen, there
are other avenues for immediate action on black carbon. Be-
cause the citizens in developing countries are most affected by
black carbon and stand to benefit the most from mitigation, it is
important to concentrate on strengthening current initiatives in
these regions. It is also essential that these initiatives be fully
supported and designed to complement and enhance these na-
tions’ development objectives, including reducing mortality and
illness.

UNEP also has a pivotal role to play in expanding re-
search, monitoring and assessment of black carbon and other
aerosols’ impact on climate change, air pollution, public health,
In addition, UNEP
should establish and convene task forces on science and policy

agriculture, water, and weather patterns.

related to black carbon and other non-CO, climate forcers.

While CO,will be in the limelight during Copenhagen
and remains the primary target, there is no time to waste in
moving forward on black carbon and other short-lived climate
forcers. CO, may be half of the climate problem, but taking ag-
gressive action now on the non-CO, forcers that make up the
other 50 percent will help forestall abrupt climate change in the
near term.

1. Lenton T, et al., Major Tipping Points in the Earth’s Climate System and Consequences for the Insurance
Sector (2009). Available at http://assets.panda.org/downloads/plugin tp final report.pdf.

2. Mario Molina, et al., Reducing abrupt climate change risk using the Montreal Protocol and other regula-
tory actions to complement cuts in CO, emissions, in Tipping Elements in the Earth System (Special Fea-
ture), PROC NATL AcAD Sci (Hans Joachim Schellnhuber ed., forthcoming Dec. 2009).
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PROJECT SURYA
Mitigation of Global and Regional Climate Change

Buying the planet time by reducing black carbon, methane and ozone

(Part Il)

Nithya Ramanathanl, I. H. Rehman® A. Karz, N. Bhatts, and

V. Ramanathan®

A primary aim of Surya is to introduce cleaner tech-
nologies in ways that are locally relevant, appropriate and ulti-
mately sustainable through increasing participation of local

populations. These efforts will include
a priori and ongoing community sur-
veys in order to select feasible cleaner
-burning methods that take into ac-
count local customs, dietary needs
and locally available fuel sources. We
are working directly with three differ-
ent manufacturers (Phillips, British
Petroleum, and EnviroFit; stoves are
shown in the images above) to select
energy-efficient and BC-free (or nearly
BC-free) stoves for general use. In ad-
dition, Surya will provide ongoing
training in the use, maintenance and
repair of the new stoves and mobile
phones. Project Surya will develop a

Phillips Stove in Surya village. Photo: Douglas Varchol

will also employ an adaptive technology dissemination plan in
which there will be routine exchange of information between
the users (i.e. the women who cook with the stoves) and the
companies and cook-stove researchers. The stoves will be modi-
fied in response to user feedback.

Project Surya additionally builds re-
search and development capacity in the
target region by locating a majority of
the implementation, research, analysis,
and technology development in India.
Indian institutions, such as The Energy
and Research Institute in New Delhi, Sri
¥ Ramachandra University in Chennai,
" Jawaharlal Nehru University, and the
Indian Institute of Technology in Delhi,
will lead the implementation effort.
Collaboration and knowledge transfer
will involve leading institutions in the
United States, including Scripps Institu-
tion of Oceanography at UC San Diego,

strong, locally accessible, network of entrepreneurs for cooking ;¢ | o Angeles, and UC Berkeley and in

technology service, repair, fuel supply, and stove marketing. It . o European Union nations.
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Editorial ... ABC SYMPOSIUM AND ABC-ASIA SCIENCE

black carbon into global policies to address climate
change should be a key component of efforts to meet
the two-degree target.

To achieve black carbon emissions reductions
on the scale that is required to address climate change,
the issue must be elevated beyond the air pollution cir-
cles and integrated into global policies to address cli-
mate change. It is only in this context, where black car-
bon is considered alongside the Kyoto six, that some of
the major benefits of addressing black carbon will be
realised.

UNEP includes climate change as one of the six
priority areas under the Medium Term Strategy and will
continue to stimulate policy discussions on how to in-
corporate black carbon into climate change efforts. Be-
yond this, UNEP will also to look to work with partners
to develop programmes and projects to address these
issues while the international community works towards
developing concrete targets for reduction of carbon
dioxide emissions. The urgency of action that is required
cannot be overstated. Concerted action that embraces
new ways of thinking and addresses climate change in
an integrated and operational manner is needed.<

TEAM MEETING

®

UNEP

@ Atmospheric Brown Clouds (ABCs) Science and Impact Symposium

& Aren i3, 2324 November2009, Hyalt Regency Incheon, KOREA  *°¥

™ il N a0

A symposium on Atmospheric Brown Clouds (ABCs) was held in
Incheon, Republic of Korea on 23-24 November 2009. The symposium, organ-
ized by the Seoul National University in collaboration with the ABC science
team, Ministry of Environment, Republic of Korea, and UNEP, was attended by
nearly 100 participants representing the scientific community. During the sym-
posium, distinguished atmospheric scientists and leading impact assessment
experts shared their research findings related to ABCs.

The ABC-Asia science team meeting held its annual meeting in con-
junction with the ABC symposium. The meeting, which reviewed the progress
and future activities related to ABC science, adopted a data protocol, including
a standard data reporting and exchange format for compilation of ABC- related
data. It is expected that the data protocol will help in harmonizing the compila-
tion of ABC data, including black carbon data. <



Project Surya ...

Pilot Phase Has Started

In order to field-test our approach to
stove deployment and data collection, we have
embarked on a pilot phase to replace tradi-
tional mud stoves with cleaner cooking tech-
nologies in 500 households. The research focus
will be on testing the implementation method-
ology, and on identifying suitable technologies
which will conveniently and economically fulfill
the lighting and cooking needs of the project
population from the existing battery of com-
mercially available technologies. The pilot pro-
ject is being executed in Khairatpur village in
IGP, located at the coordinates 26.47N; 81.65E,
in the Sultanpur District of Uttar Pradesh state
of India. The experience and data gathered dur-
ing this pilot phase will be used to conduct the
first field phase with five to ten thousand
households in the three regions.

Scaling Up

A sustainable financial model is cur-
rently being developed to improve the adop-
tion rate of the new technologies. This model
will include the creation of a cap and trade pro-
gram where villagers who adopt the energy-
efficient stoves can sell carbon credits. Surya’s
accurate, reproducible climate data will quan-
tify the equivalent CO, emissions saved by re-
ductions in emissions of BC, methane and
ozone. This data will then be used to secure
carbon credits for the villagers. It is our expec-
tation that the monetary returns to the villages
and the villagers through these credits will be
an important motivating factor.

Surya aims to make its approach to
climate mitigation a governmental policy,
through UNEP’s process. Building on success in
the first phase, the goal will be to scale up Pro-
ject Surya to all of India, China and other re-
gions of the world where biomass-fueled cook-
ing is prevalent. The Surya concept has been
enthusiastically received by UNEP, Sida, EU-
India joint initiative, and the World Bank. Surya
has also received widespread media coverage,
including a front page article in the New York
Times and an article in Scientific American
which lists Surya among the top 10 climate ex-
periments. <

For more details on Surya:
http://www-ramanathan.ucsd.edu/ProjectSurya.html

University of California at Los Angeles; *The Energy and Resources Institute,
New Delhi; *The American Heart Association; 4Scripps Institution of Oceanogra-
phy, University of California at San Diego

Fast-action strategies ...

one to two decades of CO, emissions by reducing black carbon by 50% using ex-
isting technologies.

International financial institutions could use climate and health funds to
obtain the cobenefits of black carbon reductions. Regional and bilateral partner-
ships could accelerate black carbon reductions as well.

The third is by reducing precursor gases that lead to formation of tropospheric
(lower atmosphere) ozone. Tropospheric ozone is a major pollutant toxic to hu-
mans and plants including, crops, and is a significant GHG. Human activities do
not emit ozone directly, but add pollutant gases such as carbon monoxide (CO),
nitrogen oxides (NOx), methane, and other non-methane volatile organic com-
pounds (VOCs) that generate ozone in the troposphere. The Royal Society’ esti-
mates that rigorous global implementation of air pollution regulations and avail-
able technologies, including those for shipping and aviation, can reduce NOx and
CO emissions by >50%, which would reduce the anthropogenic tropospheric
ozone forcing from 20 to 10%°. That reduction in ozone forcing would delay by
10 years’ time when the threshold for DAl would otherwise have been passed”.

The fourth is by increasing biosequestration through improved forest
protection and biochar production. Canadell et al.” estimated current emissions
from deforestation to be 1.5 Gt C, or 5.5 Gt CO, per year, the vast majority from
deforestation in tropical regions. The Stern Review® notes mitigation from re-
duced deforestation is “highly cost-effective.”

Like other biosequestration strategies, biochar technology captures CO,
through plant photosynthesis. The captured carbon is then converted through
pyrolysis into a stable charcoal-like substance called “biochar,” with estimates of
characteristic storage time varying from hundreds to thousands to tens of thou-
sands of years’(Pyrolysis is high-temperature decomposition in an oxygen-
deprived environment.)’ In addition to its potential to replenish long-term carbon
sinks, biochar can be a beneficial soil amendment, as noted by a recent review of
published literature by Sohi et al.’

These and other fast-action strategies may reduce the risk of abrupt
climate change in the next few decades by complementing cuts in CO, emissions.

Establishing a DAI threshold, however, cannot be based on science alone
as it also involves social and political judgments about acceptable outcomes and
risks, including considerations of the precautionary principle, interpersonal eq-
uity, and a sense of “carbon justice” to protect the most vulnerable. Considera-
tions of economic costs and impacts and economic well-being also inform DAI
threshold analyses.

The fast-action strategies discussed here can complement strategies for
adapting to the effects of climate change by delaying warming for several dec-
ades, reducing adaptation costs, and mitigating risks to ecosystems and eco-
nomic prosperity.<
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