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Ramanathan and Feng, 2008

IPCC-AR4 (2007) Concludes:

For a CO, doubling, the most likely climate sensitivity is 3 C warming
with a 90% confidence interval of 2 to 4.5°C

For doubling of CO2, TOA forcing is : 3.7 Wm

So it takes about 1.25 Wm2 (3.7/3) to warm the planet by 1°C

The GHGs so far have added 3 Wm~2 forcing

The committed (or the inevitable) warming is 2.4°C




Committed Warming as of 2005
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Leveraging with Short lived air pollutants
Ramanathan, 2008
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The wrong way to go (what is happening in OECD nations)

Ramanathan, 2008
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How should We Unmask the ABC Effect ?

With great care. Same care we give
for decommissioning thermonuclear devices

50, Emissions

25
20
15

10
(65)

(46]
KN - -

China Germany UK LISA
Research Funded by NSF; NOAA; Callforma Energy Commission;
Vetlesen Fndn
Ramanathan 2007

&
c
8
[
2
E
€
L
w
2
E
@
)
w

5

0 -




BC emission

Emissions (Tg/yr)

BC Emission/Capita

1.5 -

©
=
Q
@©
O
S~~~
@)
N

Ref: Ramanathan and Feng, 2008;

Data source: Bond et al 2004

15 4

O
O

ASIA ASIA
OECD EAST SOUTH EAST

ASIA ASIA
OECD EAST SOUTH EAST



Black carbon or brown carbon? The nature of light-absorbing

carbonaceous aerosols

M. O. Andreael and A. Gelencs’er2

1Max Planck Institute for Chemistry, Biogeochemistry Department, P.O. Box 3060,
55020 Mainz, Germany

2Air Chemistry Group of the Hungarian Academy of Sciences, University of
Veszpr'em, P.O. Box 158, H-8201 Veszpr'em,
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SEASONAL MEAN ANTHROPOGENIC AODs

SE Asian-Australian Plume
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Link between Fuel Policies and Climate Change
Ramanathan, 2008

1980 2005 2030

Coal 2570 7173 World

(Mton) (1373) (1883) (OECD)

Oil 65 116

(Mbarrels) (42) (53)

Gas 1521 4780

(B cub met) (959) (2000)
Coal S02 (-) indoor (BC+)
Oil S02 (-) NOx (Ozone +) Diesel (BC+)

Gas




But, switching to Natural Gas is important for reducing
future warming commitment

Ramanathan, 2008



Europe-OECD
Warming since 80s more than 1°C
Rapid decrease in Eurasian Snow Cover

Gas Consumption: Impacts
Accelerates approach to committed warming
But

Decreases (compared with Coal and oil)
Commitment to future warming

need to consider air pollution and global warming under One
framework




a) BC emissions (Tons/yr)

ABCs: Emission &

Global Forcing

Ramanathan and
Carmichael,

Nature Geoscience
2008

Black carbon

S0,

Surface Dimming Ramanathan et al, 2001

¢) Dimming due to ABCs (W/m2)



Hindu Kush-Himalayan-Tibetan Glaciers:
Water Fountain of Asia
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Major Rainfall Shifts during the last 50 Years

Chung and Ramanathan 2006

Observed Trends in Summer Rainfall: 1950 to 2002
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Black Carbon deposition on Snow is a major source for arctic

sea Ice retreat

Present-day climate forcing and response from black carbon
in snow

Mark G. Flanner,! Charles S. Zender,! James T. Randerson,' and Philip J. Rasch”
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1. Reducing short-lived warming agents is the only realistic way to reduce
Committed warming: Ozone and Black Carbon. Buy the planet some time
(decade or two) to fully implement CO2 reduction technologies in the Market

CO,: Emission reduction and Atm Concentrations :

IPCC-AR4; Chapt 10.
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2. But you have to start CO2 reduction now to avoid future commitment

Ramanathan 2008
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Reduction of Air Pollution and Global Warming
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& PROJECT SURNA

Project Surya is an interdisciplinary initiative to mitigate climate change
and improve living standards of the rural poor in India by sustainably
reducing soot emissions that result from traditional fire-based cooking.

Project Surya will replace traditional fire cooking with clean-cooking
technologies, and will innovatively use mobile phones to gather data and
track outcomes.

We will use the above data to _ _ ~In India,
and we believe, eventually in the entire sub-continent. The project can
also be replicated in other major soot-emitting regions such as China
and Africa.

Project Surya is not the first effort to distribute non-fire cooking methods
In the developing world.



@ PROJECT SURNN

Climate scientists at C4 will use this data to evaluate
Project Surya’s impacts on global warming and local climate.

We will install 4 climate observatories at the boundaries of
the selected region to document the concentrations of
particulates and soot content and solar radiation at the
surface.

The A-Train

A van fitted with mobile instru cApSO
G 131 ‘x":..._v" CloudSat

will sample indoor pollution in a Pasa

4o ey 30 @
% = 8
homes at random each day. ' - ‘ X

|

Air pollution in the region will aj
monitored using NASA A-Train



@ PROJECT SURNA

Epidemiologists at SRU will use this data to evaluate
Project Surya’s impacts on the health of villagers.

Cell-phones carried by participants will collect
GPS and accelerometer data to infer their time-
location-activity budgets at unprecedented detail.

Cell-phones will report indoor soot levels. We will
Install inexpensive and miniaturized filters to
monitor soot levels in selected homes. Villagers
will use the cell phone camera to take a picture
of the filter and upload it to a server.

Machine learning algorithms can analyze the images and
automatically extract indoor soot levels.



& PROJECT SURNN

Survey local cooking practices, and select the
most appropriate clean-cooking technology.

Characterize all potential cookers with regards
to their environmental impact, overall cost, and |
ease of use.

Pilot the cookers in several hundred households and collect
feedback from women before undertaking the full deployment.

Handle all of the public education and interface design issues
related to the adoption of the cooking and measurement technology.



& PROJECT SURNN

Project Surya will be implemented by a team of leading climate scientists,

epidemiologists, community experts, economists, computer scientists,
and development experts.

The team includes:

l’l—"“? ‘-‘h i

The United Nations Environment Program (UNEP) :j:;a;

Sri Ramchandra Medical College

Center for
Clouds,

The Center for Clouds, Chemistry and Climate (C4), UCSD@ clie
The Center for Embedded Networked Sensing, UCLA (CENS) C;'“IS

The Energy and Resources Institute, In dia (TERI) 4ew

Centre for Development Finance, India



Funded by NSF; NOAA and UNEP

Fundamental Deductions
Ramanathan, 2008

We must reduce air pollution to mitigate Impacts on Human
I Health; Water Budget &Agriculture

|| But reducing air pollution increases the urgency to reduce CO2
| emission

A LARGE REDUCTION IN AIRPOLLUTION WITHOUT A
|| COMIPARABLE REDUCTION IN CO, EMISSION WILL LIKELY PUSH
| THE SYSTEM RAPIDLY PAST THE CLIMATE TIPPING ELEMENTS.




