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Critical Emissions

Mark Thiemens

Any comprehensive treatment of the global warming prob-
lem must take into account important gaps in scientific

knowledge.

Full recommendations, page 4.

Summary: The atmospheric concen-
trations of several non-carbon diox-
ide greenhouse gases are rising and
making an increasing contribution to
global warming. The most important
of these gases include methane, ni-
trous oxide and ground level ozone.
For example, Nitrous oxide is two
hundred times more pernicious a
greenhouse agent than carbon diox-
ide. Yet, while its rising concentra-
tion since the start of the industrial
revolution  indicates a  man-

made source, nearly thirty percent of
its origins remain unidentified. In
China, rural-to-urban migration ac-
companying economic moderniza-
tion will result in huge greenhouse
gas emissions. Critical to forecasting
these and predicting their conse-
quences are demographic and intra-
country emissions statistics and
modeling. More research on non-
carbon dioxide greenhouse gasses is
needed to develop the best overall
policies for regulating emissions. %

IGCC is a multicampus research unit of the University of California, established in 1983 to conduct original research
and inform public policy debate on the means of managing conflict and promoting cooperation in international relations.
Policy Briefs provide recommendations based on the work of UC faculty and participants in institute programs.
Authors’ views are their own.



T IS WELL KNOWN THAT MOST

warming in the Earth's atmosphere

comes from the infra-red activity of

catbon dioxide. However, in the
past decade other gasses’ greenhouse
capacities have gained in importance.
The atmospheric concentrations of sev-
eral non-carbon dioxide greenhouse
gases are rising and making an increasing
contribution to global warming. The
most important of these gases include
methane, nitrous oxide and ground level
ozone.

Ultimately, development of a suc-
cessful greenhouse gas regulation policy
must include all greenhouse gases.
However, unlike carbon dioxide or the
hydroflourocarbines  responsible  for
damage to the earth’s atmospheric
ozone layer, there is a real problem in
that sources for significant amounts of
these remain unidentified. Part of this
discussion will focus upon the role of
molecules other than carbon dioxide as
greenhouse agents, and the obstacles
associated with mitigation of their emis-
sions.

Nitrous Oxide Sources

For example, nitrous oxide is a green-
house agent two hundred times more
effective on a per-molecule basis than
carbon dioxide. In addition, following
its decomposition in the upper atmos-
phere, nitrous oxide is a major agent in
stratospheric ozone depletion. It has a
greater than 100 year atmospheric life-
time, with an annual increase between
approximately one and two percent.

The observation of large increases in
nitrous oxide concentration since the
onset of the industrial age indicate a
man-made source. Ho9wever, In spite
of more than several decades of high
quality global concentration measure-
ments and modeling efforts, nearly 30

per cent of nitrous oxide’s anthropo-
genic origins remain unidentified.

With an atmospheric lifetime of ap-
proximately 130 years, even after sources
are identified and eliminated by appropri-
ate restrictions, it will be decades before
there is a noticeable decline in the atmos-
pheric concentration of nitrous oxide. In
order to develop the best decisions for
regulation of greenhouse gas emissions,
identification of those sources is impera-
tive. At a recent international conference
on nitrous oxide held in Japan, there was
a clear consensus that this remains one of
greatest challenges in reducing green-
house gas emissions.

Methane Sinks

We also have limited understanding of
the sources and sinks for other important
greenhouse gases, like methane, another
agent with significant heating capacity.
While its atmospheric lifetime is signifi-
cantly shorter than nitrous oxide (ap-
proximately a decade), its radiative forc-
ing capacity and global warming capabil-
ity is larger. With the onset of the indus-
trial age, methane has exhibited dramatic
concentration increases and presently
maintains an observable annual increase.

Traveling Aerosols

Aerosol particles created as by-products
of human activities are emitted into the
atmosphere where they act as important
climate modifiers. For example, these
particles help to form clouds, which play
an enormous role in the heat balance of
the atmosphere (see Policy Brief 12-2:
Predicting 217 Century Climate).

Furthermore, these particles are
small, respirable, and interact with human
lung tissue. Most recently, it has been
recognized that chemical interactions on
the surfaces of these particles, particularly
in highly polluted areas, create new, and
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toxic chemicals which may enter human
tissue following lung deposition.

An equally disturbing aspect involves ~ Conclusions

the long-range transport of aerosols. Itis  The largest amount of human driven cli-

becoming qulte Clear that there ls a meas- matic Warming Currendy results from the
urable impact of acrosols upon the  addition of carbon dioxide to the atmos-
United States. As the result of an exhaus- phere. However, contributions to warm-
tive multi-national measutement cam-  ing from non-carbon dioxide greenhouse

paign, it is now known that the transit  gases are nearly as great in magnitude.
time from the Indian sub continent di-

rectly to California takes less than a week.
Also directly observable is the impact of
emissions from China on the western
United States and further into the conti-
nent. Careful documentation of the ex-
tent and predicted growth of this interac-
tion is relevant not only to the health and
air quality of the western continent, but
to the increased role of these particles in
global climate.

One of the greatest scientific issues
concerning these non-carbon dioxide
gases is the inability to identify all of the
sources that are emitting these gases into
the atmosphere. Any response to global
warming will need to account for this
problem. The situation is exacerbated by
the long lifetime of these gases, in some
cases, in excess of a thousand years.

Particles in the atmosphere are trans-
ported over long distances and play an
important role in the climate system. Re-
cent scientific data indicates that aerosols




produced as a by-product of fossil fuel
combustion in Asia are being transported
in the atmosphere to the west coast of the
United States in a matter of days.

Any comprehensive treatment of the
global warming problem must take into
account these important gaps in our sci-
entific knowledge.
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This is the third of a six-part series titled Climate
Change Science. See also PB 12-1: Bridging Sci-
ence to Policy by Richard Carson; PB 12-2:
Predicting 215t Century Climate by Richard
C.J. Somerville; PB 12-4: Soil Carbon Sinks by
Susan Trumbore, PB 12-5: Abrupt Climate
Change by Jeff Severinghaus; and PB 12-6:
Practical Implementation by Michael Molitor.

To obtain additional copies of this or other
briefs, contact the Publications Clerk or view at:
http:] | www-jgee.nesd.edn/ or gopher-igec.edu.

For more information on 1IGCC and its pro-
grams contact: Monigue Kovacs, International Af-
Jairs  Program  Coordinator, (202) 296-8183,
<mkovacs@uesd.edu>; or Ronald Bee, IGCC
Development and External Affairs Officer, (858)
534-6429, <rbee@ucsd.edu>. For information on
the UCSD  Environmental and _Atmospheric
Chemistry  Program or the Thiemens Research
Group, contact the anthor, (858)534-6732,
<mithiemens@unesd.edn>.

How to fill non-carbon dioxide greenhouse gaps:
1. Identify nitrous oxide sources.

2. Identify methane sources and sinks.

3. Measure the extent and predict the growth of aerosol

transport.

4. Assess climate and health interactions.
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