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* AIRS Mid-Tropospheric CO2 V5 Available from 9/2002-Present
— http://disc.sci.gsfc.nasa.gov/AlRS/data-holdings

« Ongoing efforts show AIRS data influenced by global circulation
patterns including ENSO, Monsoon, and MJO

Wang, J., X. Jiang, M. T. Chahine, M.-C. Liang, E. T. Olsen, L. L. Chen, S. J. Licata, T. S. Pagano, and Y. L.
Yung (2011), The influence of tropospheric biennial oscillation on mid-tropospheric CO2, Geophys. Res.
Lett., 38, L20805, doi:10.1029/2011GL049288

— Feng,L.; Palmer,P.l.; Yang,Y.; Yantosca,R.M.; Kawa,S.R.; Paris,J-D.; Matsueda,H.; Machida,T., Evaluating
a 3-D transport model of atmospheric CO2 using ground-based, aircraft, and space-borne data, Atmospheric
Chemistry and Physics, 2011, 11, 6, 2789-2803

— Jiang, X., M. T. Chahine, E. T. Olsen, L. L. Chen, and Y. L. Yung (2010), Interannual variability of mid-
tropospheric CO2 from Atmospheric Infrared Sounder, Geophys. Res. Lett., 37, L13801,
doi:10.1029/2010GL042823

— Li, K. F., B. Tian, D. E. Waliser, Y. L. Yung (2010), Tropical mid-tropospheric CO2 variability driven by the
Madden-Julian oscillation, PNAS, 107 (45), 19171-19175, doi:10.1073/pnas.1008222107.

« What factors influence the observed zonal seasonal variability in
AIRS Mid-Trop CO,?
— First Order Analysis
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AIRS Mid-Tropospheric CO,
Representations (“Climatologies”)

Jet Propulsion Laboratory
California Institute of Technology

Pagano, T. S., Olsen
representations of mid-tropospheric carbon dioxide from the Atmospheric Infrared Sounder,” Proc. SPIE

8158-11, San Diego, CA (2011).
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MODIS EVI and Night Land Surface
Temperature used to make GPP
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AIRS Mid-Trop CO,

AIRS CO2 Seasonal Behavior by Zone
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@ AIRS CO2 Phase Lag about 3 month’s
= Relative to GPP, Tsurf and T(~300mb)

Seasonal Phase Shift vs Zone- SineFit Method
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Lori Perkins (NASA/GSFC Science Visualization Studio)
T. Pagano, E. Olsen, S. Ray (JPL)
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@ o bty Summary and Future Work

« Summary
— Distinctive seasonal cycle seen in the mid-tropospheric CO, from AIRS

Amplitude of CO, Seasonal Cycle increases poleward in AIRS and Surface
Measurements.

Amplitude of CO, diminished in mid-trop compared to surface.
Phase lag between surface and mid-trop CO2 of ~2 months
Phase predicted by model with same sign and magnitude.
Phase not driven by mid-tropospheric temperatures.

GPP phase follows surface temperature.

— AIRS mid-trop CO, seasonal cycle follows expectations
* Future work
Repeat Results with Version 6 to increase yield and accuracy
Examine influence of clouds and water vapor
Add Ocean GPP
Examine Regional Correlations
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