Mitigating Near-Term Climate Change
while Advancing Human Development

Drew Shindell, NASA GISS

Acknowledgments:

UNEP/WMO, IIASA, JRC, US EPA, SEI, Scripps, Middlebury, U York,
Harvard School of Public Health, & many other collaborators;
NASA Applied Sciences & ACMAP, UNEP/WMO & CATF for
funding.



IPCC AR4, 2007

Shortdived gases Longdived greenhouse gases

Aerosols and precursors

Components of radiative forcing for principal emissions

Halocarbons

N2O

Black carbon

Black carbon
(snow albedo) SO2

Orga(r;il_cr:e cca;)rbon - ' Organic carbon
|

hiﬂneral dust - Mineral dust

Aerosols

1
Cloud albedo effect

| = Contrails

|
|
|
|
|
|
|
|
: Aircraft
|
|
|
|

Surface albedo
(,ang‘%luse) - Land use
- Solar ! Solar irradiance

0 0.5
Radiative Forcing (W m?)

Climate change
IS driven by many
agents

Historical forcing from
methane + CO + BC
approx. equal to CO2

Physical differences:
Methane, CO and BC all
lead to degraded air
qguality and are relatively
short-lived



Emission Control Measures for SLCPs

‘Methane measures’

— extraction and long-distance transport of fossil fuels

— waste management; municipal, landfills & wastewater

— agriculture; livestock manure & intermittent rice aeration

‘BC Measures’: those that reduce emissions of black
carbon and co-emissions (e.g. OC, CO)

Diesel vehicles (particle filters+)
Coal briquettes replacing coal in residential stoves

Pellet stoves & boilers replacing residential wood burning in
Industrialized countries

Clean-burning cookstoves in developing countries
Modern brick kilns

Modern coke ovens

Ban of open burning of agricultural waste



Global Temperature Change (hybrid of results from GISS
and ECHAM models and assessment of literature) added
to the historical record
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Summary & Implications

Physical Science differences
+ CO, long-term, SLCPs near-term

Mitigation differences
« CO, from power, large industry, transportation sectors
« SLCPs largely distinct activities

Impact differences
« CO, for long-term climate stabilization; global benefits
« SLCPs for near-term climate change, human health, agriculture and human
development; regional benefits

Reducmg the SLCPs is important to:
those already suffering from the impacts of climate change
« preventing biodiversity loss
« providing additional time for adaptation
« realize the associated health and agricultural benefits

Tackling both near-term and long-term climate change

worthwhile

* Near-term for our children’s generation
« Long-term for our great-grandchildren’s generation



