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NASA R Atmospheric Infrared Sounder (AIRS)

NASA Aqua Spacecraft
Launched May 4, 2002
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s propisontaboratoy AIRS Climate Products
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s propisontaboratoy AIRS Greenhouse Gases
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AIRS Carbon Dioxide Product Released Today

Dr. Moustafa T. Chahine, Jet Propulsion Laboratory

Jet Propulsion Laboratory
California Institute of Technology

Carbon Dioxide in the Mid-Troposphere, July 2009

Data acquired by AIRS, the Atmospheric Infrared Sounder on NASA’'s Aqua Satellite

parts per million
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Monthly average atmospheric carbon dioxide concentration for July 2009 = 387 ppm. Measurement recorded at Mauna Loa Observatory ( Scripps / NOAA / ESRL ).

Image credit: C. Thompson, JPL
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AIRS 3D Water Vapor Validates
e B Strong Water Vapor Feedback
Dr. Andrew Dessler, Texas A&M
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AIRS Improves Weather Forecast
Dr. Eric Fetzer, Jet Propulsion Laboratory
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AIRS Visible Image x 3 Frequencies AIRS Infrared Image x 2,378 Frequencies
Tropical Cyclone Nargis, Myanmar (Burma) May 2008
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NQSA AIRS Space Observations Continue

Historic CO, Monitoring

Mauna Loa vs AIRS collocated within 500 km

Mauna Loa Monthly Mean Carbon Dioxide
NOAA ESRL GMD Carbon Cycle

390 el Y
AIRS Month| eral eCoIIocated Cco2
5 Mauna Loa I\Xonthly gverage CO.
385 |
=
1S
D‘ o
o
~ 380 |-
[N
O b
(@]
375 |- " "
B AIRS: 2.09  0.08 ppmv/yr
MLO: 1.99 £ 0.14 ppmvlyr
370 buas ke e T R T I
2002 2003 2004 2005 2006 2007 2008 2009

DATE

Mauna Loa CO, from 1958 to 2000:
A(CO,) ~ 380ppm - 310ppm = 70ppm

P

Mauna Loa Observatory AIRS on Qr?cléAMSa[;agggrzaﬁ

Mean = 1.7 ppm/yr. Recent =2 ppm/yr

Moustafa Chahine, Jet Propulsion LaboratoryBreakthroughs in Weather, Climate and Greenhouse Gases from AIRS on Aqua, AGU Press Conference, 12/15/2009



S Public Release: Monday, Dec. 14, 2009
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NASA oot What We Have Observed/Learned

AIRS

1. CO, is NOT Well Mixed in the
Troposphere
Driven by Weather Patterns (Jet Stream)

2. Complexity of the Southern
Hemisphere Carbon Cycle

CO, Beltin the SH

Chahine, M. T., L. Chen, P. Dimotakis, X. Jiang, Q. Li, E. T.
Olsen, T. Pagano, J. Randerson, and Y. L. Yung (2008),
Satellite remote sounding of mid-tropospheric CO2, Geophys.
Res. Lett., 35, L17807, doi:10.1029/2008GL035022.
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Nasa ST AIRS: A New Tool for Monitoring CO Gas
Emissions from Biomass Burning

~ j California Institute of Technology

AIRS Measures Global Daily Carbon Monoxide Cali fornia nStation FIi
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AIRS Methane Observations

in the upper troposphere

Jet Propulsion Laboratory
California Institute of Technology

AIRS Methane (CH4) Time Series Comparison of Atmospheric
— Time Series of CO2 and CH4
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Animated AIRS CH4 Global Map
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@ L ey Water Vapor Feedback

A AIRS provides a unique view of the water vapor
distribution and the water vapor feedback

A Water vapor feedback is a strong amplifier of the warming
due to carbon dioxide

A Warming over the next century of a few degrees Celsius
IS essentially guaranteed 0 unless there exists a
presently unknown offsetting negative feedback (e.g.,
clouds)
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N' SA Jet Propulsion Laboratory

~ j California Institute of Technology

forcing

Forcing and Feedback

feedback

Temperatures

e.g., CO2
Increase

Andrew Dessler, Texas A&M
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Nasa Fr Water Vapor and Climate Models

"Because carbon dioxide is not the major greenhouse gas. The major
greenhouse gas is water vapor.” But current climate models “do not
know how to handle water vapor and various tvpes of clouds. That is
the elephant in the corner of this room. I hope we'll have good numbers

on water vapor by 2020 or thereabouts.”

- Lowell Wood,
qguoted in Superfreakonomics, 2009
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o Percent Change in Specific Humidity
X% California matitte of Technology Between EI Nlno and La Nlna

Change in surface temperature = 0.6 degrees Celsius
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