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AIRS Characteristics
Launched: May 4, 2002
Orbit: 705 km, 1:30pm, Sun Synch

IFOV: 1.1°x 0.6°
(13.5km x 7.4 km)

Scan Range: #49.5°

Full Aperture OBC Blackbody, € > 0.998
Full Aperture Space View
Solid State Grating Spectrometer

— IR Spectral Range:
3.74-4.61 pm, 6.2-8.22 um,
8.8-15.4 um

— IR Spectral Resolution:
= 1200 (A/AA)

— #IR Channels: 2378 IR
VIS Channels: 4

Mass: 177Kg,
Power: 256 Watts,
Life: 5 years (7 years goal)
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The Atmospheric Infrared Sounder
on NASA’s EOS Aqua Spacecraft
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AIRS Spectra

AIRS Channels for Tropical Atmosphrere with T_surf T=301K
Full Spectrum
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In-Situ Confirmation of Seasonally
Variable Southern Hemisphere Belt
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AIRS has Observed the SH CO,
Belt Since 2003
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CO, (ppmv)

Chahine, et al,, Satellite remote
sounding of mid-tropospheric CO2,
Geophys. Res. Lett., 35, L17807,

doi:10.1029/2008GL035022.
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Carbon Tracker-AIRS
difference (ppm)

Black: Standard Products

Red: Support Products

Analysis by:
David Baker, CSU
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AIRS Level 2 and Level 3
Mid-Tropospheric CO2
Data Release
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September 2002 - April 2010

Latitude Range: 60°S to 90°N
Level 2
* includes averaging kernels
* nadir resolution: 200km x 100km
Level 3
* spatial grid: 2° x 2.5° (lat/lon)
* time periods: 1d,8d,calendar month

Contact: Edward.T.Olsen@jpl.nasa.gov
phone: 818-354-7604

Release of AIRS CO2 Data Products
http://airs.jpl.nasa.gov/AIRS CO2 Data

Access to AIRS Tropospheric CO2 Product Files

The AIRS CO2 product files may be freely downlozded from the Goddard Earth Sciences (GES) Data and
Information Services Center {DISC). The links listed below will give you access to all the AIRS carbon

dioxide data producis,

The URL providing links to all methods of access to AIRS Data Products:

http:fidisc. scigsfe.nasa. gowAIRS Mata-holdings

Links on this wab page may be used to search for and subset all AIRS dats
products by tyoe, geospatial location, and time and fo download them via ftp or
directly via links on web: pages.

URLs for access via Mirador to the Level 2 {standard, support) CO2 Data Products:
http:fimirador.gsfo. nasa. gowieg-bin'mirados/collectonlist. pl Yeeyword=airk2stc
http:fimirador.gsfc. nasa.gowcgi-bin'miradorcollectonlist. pl Peeyword=airkdspc

URLs for access via Mirador to the Level 3 CO2 (daily, 8-day, monthly} Data Products:
http:fimirador.gsfc. nasa. gowicgi-bin'mirador’collectonlist. pl Peeyword=airk3c28
http:fimirador.gsfc. nasa. gowcgi-bin/mirador/collectionlist. pl Yeeyword=airk3c2m

http:fimirador.gsfc. nasa. govicgi-bin'mirador/collectonlist. pl Py =airx3c2d

Corresponding URLs for access via the Web Portals:

http:fidisc. scigsfc.nasa.gowAIR S Mata-holdingsby-data-productiairsL2_Sic
http:fidisc. scigsfo.nasa. gowAIRS data-holdings/by-dats-productiairsL2_Spe
http:fidisc. scigsfc.nasa.gowAIR S data-holdingsby-data-producti AIRXICZD
http:fidisc. scigsfc.nasa. gowAlR S data-holdings/by-data-productAIRXICZE
http:fidisc. scigsfc.nasa.gowAIRSdata-holdingsby-data-product AIREICZM

The sample L2 swath and L3 grid data readers provided with the AIRS V5 documentation package

are available at the URL:

http:fidisc. scigsfo.nasa. gowAIRS Mocumsntation
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AIRS Daily CO, Yield AIRS Monthly CO, Yield
1°x1° Spatial Resolution 1°x1° Spatial Resolution
AIRSV5C02: Day2003 7 15x1 AIRS V5 CO2: Day2008 7 15x30

15,000 CO, Soundings 450,000 CO, Soundings

. | 1 . . i
365 370 375 380 365 370 375 380

AIRS Level 2 Mid-Tropospheric CO, retrieval yield is controlled by requirement for highest quality
temperature and water vapor AIRS Level 2 products in 2x2 array of adjacent FOVs

Day/Night, Pole-to-Pole, Land/Ocean/Ice, Cloudy/Clear
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Representative AIRS Mid-Trop
CO, Averaging Kernels

AIRS_AKs_vs_Latitude
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Average Collocated AIRS CO, AKs

Space Administration

and AVOCET ARCTAS CO, Profiles

California Institute of

S eric Ko e wider for Various Latitudes in April 2008
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Average Collocated AIRS CO, AKs
and AVOCET ICEBRIDGE CO, Profiles
for Various Latitudes in October 2009
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2008 April Comparision of AIRS and ARCTAS-1 CO2
ARCTAS-1 profiles weighted by <AIRS Collated Averaging Kernels>
AIRS collocated within 500 km radius and % 1 day of ARCTAS
ARCTAS sensor CO2 convolved with AIRS AK

National Acromautics and Comparisor O0r Lolocated AlRo LU, RElievals
ational Aeronautics an . I’ . ”
with “deep dip” AVOCET Data

Space Administration

Jet Propulsion Laboratory from 2008 ARCTAS and 2009 ICEBRIDGE Campaigns
Pt SR er for profiles ranging from near surface to p =200 hPa

2009 Oct Comparision of AIRS and ICEBRIDGE-1 CO2
ICEBRIDGE-1 profiles weighted by <AIRS Collated Averaging Kernels>
AIRS collocated within 500 km radius and * 1 day of ICEBRIDGE
ICEBRIDGE sensor CO2 convolved with AIRS AK
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AVOCET CO2 vertical profile data courtesy of Stephanie A. Vay
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HIPPO CO2 vertical profile data courtesy of Steven C. Wofsy
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HIPPO CO2 vertical profile data courtesy of Steven C. Wofsy



wiona recraics s COMParison of Collocated AIRS CO, AKs

Space Administration

; \'\ 7} Jet Propulsion Laboratory an d Ai rC raft COZ PrOfi I eS

California Institute of
‘ Technology (o)
Atmospheric PrfaizredBomirder fo I 66 N
interpolated aircraft CO2 profile (ppm)
382 384 386 388 390 392 394 396
10 L L] L I L] L L] I L] L] L] I L L] Ll I L] L] L] I L] L] L] I L] L] L]

8 Apr 2008
AVOCET ARCTAS_prof01
<LAT>;<LON> = +65.24 ; -68.32

'n_!'_

3

o

2]

©

=

=) :

n -

T 100 -~ -

(1]

7]

7]

c

o

=

U

&

1000.llll.lm_:llllllnllllllllln lllll.

-0.01 0 0.01 0.02 0.03 0.04 0.05

Average Collocated AIRS CO2 Averaging Kernel (8X'/6X) 15



wiona recraics s COMParison of Collocated AIRS CO, AKs

Space Administration

éetlllfDropullsioptLtabo;atory an d Ai rC raft COZ PrOfi I es
Atospheric;mgéiﬂbwﬁder fOI‘ 66ON

interpolated aircraft CO2 profile (ppm)

380 382 384 386 388 390 392 394 396
1 —

13 Jan 2009
HIPPO-1_fit_03_prof01 QCLS
<LAT>;<LON> = +63.83 ; -149.69 .

'n_!'_
3
o
2]
©
=
2}
n -
T 100 -~ -
(1]
7]
7]
c
o
=
U
&
1000.llll'-llllllnlllllllllnlllllll.
-0.01 0 0.01 0.02 0.03 0.04 0.05

Average Collocated AIRS CO2 Averaging Kernel (8X'/6X) 16



wiona recraics s COMParison of Collocated AIRS CO, AKs

Space Administration

éetlllfDropullsioptLtabo;atory an d Ai rC raft COZ PrOfi I es
Atospheric;mgéiﬂbwﬁder fOI‘ 66ON

interpolated aircraft CO2 profile (ppm)

380 382 384 386 388 390 392 394 396
1 —

2 Nov 2009
HIPPO-2_fit_02_prof01 QCLS
| <LAT>;<LON> = +65.80 ; -148.68 .

100 <

(edy) @ainssaud osuaydsowse

L b l L b L L l L L b L

1000 —L——s—s
-0.01 0 0.01 0.02 0.03 0.04 0.05

Average Collocated AIRS CO2 Averaging Kernel (8X'/6X) 17



Monthly Average Detrended Mid-Tropospheric CO,

JAN AIRS CO2 Climatology
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Monthly Average Data binned at 2°x2° spanning January 2003 to December 2009
detrended at 2.1 ppml/yr, then individual months (all Jans, all Febs, etc) averaged
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1.

7.

What Processes have we Observed/ Studied So Far?

Seasonally variable belt of CO2 in the Southern Hemisphere
Vegetation uptake over Park Falls

Seasonal Cycle and Trend well captured in AIRS Data
(Comparison with Independent in-situ Aircraft Data)

Intraseasonal and Interannual Variability
(Semi- annual Oscillation in AIRS CO,; Influence of Polar Vortex on AIRS CO,)

Stratospheric-Tropospheric exchange
(SSW Event - increased O5; & decreased CO, in the Troposphere)

Influence of ENSO on CO, during El Nino Event
(More CO, in the Central Pacific and Less in the Western Pacific)

Direct Assimilation of AIRS CO, Retrievals using the Ensemble Kalman Filter
(EnKF)
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Thank You
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What have we Observed/Learned?

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

2. Complexity of the Southern Hemisphere Carbon Cycle
- Calls for Expanded Validation Efforts and Analysis
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St ot AIRS CO, Compared to Models
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Current Models of
Global Distribution
of CO, do not
capture observed
spatial and temporal
variability

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.

364 368.5 373 377.5 382
CO, (ppmv)



	Slide Number 1
	The Atmospheric Infrared Sounder�on NASA’s EOS Aqua Spacecraft
	Slide Number 3
	AIRS CO2:  No Cloud-top Dependent Bias Compared to Carbon Tracker
	Release of AIRS CO2 Data Products�http://airs.jpl.nasa.gov/AIRS_CO2_Data
	Global Yield of AIRS Level 2�Mid-Tropospheric CO2
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Monthly Average Detrended Mid-Tropospheric CO2
	Slide Number 19
	Slide Number 20
	Slide Number 21
	AIRS CO2 Compared to Models

