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Overview

Atmospheric Infrared Sounder

» Basic Questions
» Retrieval of AIRS CO, and Validation with Aircraft Data

» Spatial Patterns of CO,:
Effects of Weather and Stationary Sources

» Stratospheric Sudden Warming: Influence on CO, and O,

» Model Comparisons
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Goals

Atmospheric Infrared Sounder

» CO, from AIRS offer a unique opportunity 1o test
chemical/transport/dynamical models

» Improve our understanding of stratosphere-froposphere
exchange and vertical fransport in the models

» Atmosphere-Surface interactions - In the fufure
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Atmospheric Temperature
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Four typical ascending orbits, Continental USA
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AIRS Channels for Tropical Atmosphere with T_surf = 301K
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Atmospheric Infrared Sounder
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pressure, mb

AIRS Sensitivity for
retrieving a CO2 profile
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S COmparison Between AIRS CO, with
Matsveda Aircraft Data

010ctD3 Matchups
AIRS Retrievals are average of INIT=373 and 380
Clusters within 1500 km of Matsueda
(variable O3 alpha)
(Error Bars are +/- StdDev of Average)

Atmospheric Infrared Sounder

010¢ct03 Matchups
Matsueda and Collocated AIRS Clusters
Clusters are intersection if INIT=373 and 380
|dr_max| = 1500 km
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Latitude

INTEX-NA AIRCRAFT MEASUREMENTS OF CO2 PROFILE July 10-15,2004
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Latitude

Spatial Pattern of CO,

AIRS CO2, July 1-31
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AIRS CO, for July 01-31, 2003 Model CO, for July 01-31, 2003
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Sensitivity Studies Show that Convection is the Key
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Atmospherit

AIRS 500 mb CO2. July 2003, V5 Day 3 x5
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Global distribution of large stationary sources of CO2

H_k n v i : L 8 2 _.
‘Stationary emissions L_L) . ==l = .' ;e
MO, / yr ¢ ) N % ol s
. 1= o || I.;

)~/ iy
1-5 i o ) (— il,f L ( ' !
§.10 i / ,

& 10-15 'I}J.-r" o e .?;-’

o 15« B & - 'C:’-

Major Stationary CO, Source Large Stationary CO, Source

IPCC

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE




Mational Aeronautics and
Space Administration

Jet Propulsion Laboratory
California Institube of Technology
Pazadena, California

Atmospheric Infrared Sounder

Major Atmosphere-
Biosphere Exchange
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Influence of Sudden Stratospheric Warming on CO, and O3
AIRS- April 2003
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Influence of Sudden Stratospheric Warming on CO, and O3
AIRS- April 2003
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ytmospheric Fluorine Compounds
s Indicators of Air Movements

JASEOUS fluorine compounds are supposed not to occur
aurally in the atmosphere. Volatile fluorine compounds
ould not be expected to result from chemical equilibria
ctween fluorine compounds on the surface of the Earth, and
is improbable that biological systems contribute significant
qantities of organic fluorine compounds,
It is, however, estimated that about 10° tons of fluorine
unds are released each vear into the atmosphere, and
ese include halomethanes from aerosol dispensers, fire
ctinguishers, refrigerant fluids and anaesthetics, andlsulphur
exafluoride from electrical equipment. By contrast with these
able compounds, reactive compounds such as hydrogen
goride, which are also industrial products, are rapidly
avenged from the atmosphere by physical and chemical

The presence of stable sulphur and carbon fluorides in the
imosphere is not in any sense a hazard, and their existence
as only been detected by the very sensitive technique of gas
hase electron absorption. The fluorides are, however, of

ial interest because they enter the atmosphere only from
wdustrial and domestic sources, whereas other gaseous
Justrial emissions are also natural products; their distri-
gtion in the atmosphere can therefore be a useful indicator
{ air movements and wind directions.

able 1 Observations at Adrigole, Co. Cork, lreland (51° 40" N

09° 45’ W)
_".;‘;;d Concentration by volume Turbidity
hﬂiﬂﬂ CC]JF SFu
45°-135° 1.0x 10~ 29x10-'* 0.03
(4) (3) (7)
2§°.31 5° 1.9 10-10 1.2 % 10-13 0.19
| 3) (3) (2)

"The number of observations is shown in parentheses.

L We report in this communication preliminary measurements
[of the atmospheric concentrations of sulphur hexafluoride and
(trichlorofluoromethane in south-west Ireland during July and
IAugust 1970. Analyses were made using a gas chromatograph
with an clectron capture detector. Experimental conditions
‘Were arranged so that ionization in the detector was complete!
q,I,Hl under these circumstances errors are only likely to be
caused by loss of sample during collection and chromatography;
ﬂr-axample, by irreversible adsorption. Calibration of the
Jdystem showed that such losses probably did not exceed 30%,.
Juur results are shown in Table 1; the atmospheric turbidity
‘Was measured with a “Volz® sun photometer using the technique
steseribed by Flowers, McCormick and Kurfis®>. Air arriving
Ul the monitoring site from a north-westerly direction does not
PSS over any source of either CCILF or SFs and so the
s:fcentrations measured under these conditions can be
pfttarded as representative of the northern hemisphere back-
geound.  If the industrial outputs of these compounds are
\&8Umed constant at about 2 x 105 and 102 tons per year respes:-

the atmospheric lifetimes would seem to be 1 yr and

ﬂ'"i"-lgh other halocarbons such as CF;Cl; and perfluoro-
.butanc are almost certainly present in the atmosphere,
4o Were not observed in our preliminary experiments because
relatively low rate of reaction with thermal electrons
i ° electron capture detector. An unknown electron
...rh‘ﬂ_g compound was, however, always found to be
wHL In the air at a concentration of about 3x10-'' by
& ' and, although its retention time in the chromatograph
fhee, | Susgested a boiling point of about 75° C, it has not
b Dossible to identify it. g
iy ]f"E_h concentrations of CCIsF and SFg associated with
jii7Y Winds from continental Europe and the aporeciably
increased turbidity lend support to the proposal that these
compounds can be used as indicators of air masses which have
recently been polluted by industrial effluents.

J. E. LovELock
Department of Applied Physical Science,
University of Reading,
Reading RG6 2AL
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»The AIRS retfrieved upper tropospheric CO, agrees reasonably
well with in situ dircraft observations in the tropics.

- Additional validation data are needed at high lafitudes.

»The convective vertical fransports flux is crucial for models
simulation of upper tropospheric CO,,.

F»The rich structure of CO2 calls for additional satellite observations
- The Orbiting Carbon Observatory (OCQO) to be launched 12/08

Un modeéle sans observations n'est qu'un exercice mathématique gratuit.
Des observations sans modéle n'apportent que confusion.
Jacques-Louis Lions {CNES)

Models without data are but mathemdtical exercises.
Data without models only add to the confusion.
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Watching the Earth breathe.... '
mapping CO2 from space.

« Orhiting C: rvatory

will acquire spatially resolved measurements of the column
averaged atmospheric COZ dry air mole fraction, (XCO2) =

By

|,|!r' i,

Planned Launch T A

December 2008 .. jr
. & 10 to 20% of the OCO scenes will be

sufficiently cloud free to yield

K
R

XCO2 accuracy = 0.31t00.5% (1 to 2 ppn




Mational Aeronautics and
Space Administration

P —— What Will OCO Measure?

California Institube of Technology
Pasadena, California

Column

Abundance

Path
Dependent

Ratio

v
Xco2

Xy I8 the normalized CO,
mixing ratio in a column of air.

Focuses on COZ concentration
variability rather than
topographic variability (number
of molecules)

DV N ey CCUTACY: 1 ppm (0.3%)



(o OCO Will Fly in the A-Train
Cators Ingite o Tashrology December 2008

Pasadena, California

Coordinated Observations

CALIPSO CloudSat
1:31:15

R - - co,
0. A-band
Py, clouds,

-
: N ﬁu :

=

OCO Will fly on the A-Train, 4 n;iﬁnutes ahead of the AIRS on Aqua
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Collaboration
AIRS and OCO

2009 -20xx
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st rropusontaveratory V1SIDIE AIRS image from AIRS shows the smoke from the raging
paromia e of ey fires streaming off the California coast into the eastern Pacific.

Atmospheric Infrared Sounder

Oct. 23 at 20:53 UTC (1:53 p.m. PDT)

Smoke

Dust

Tropical Depression Kiko
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ATRS DAILY SURFACE RELATIVE HUMIDITY (%) 20070719
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AIRS 500 mb CO2. July 2003, V5 Day 3x 5
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Spatial Pattern of CO,

AIRS CO2, July 1-31
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