CO retrievals from IASI: Comparison with MOPITT/TERRA
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Introduction:
Carbon monoxide is a reactive gas, toxic at high concentration, produced by incomplete combustion of fossil fuels and vegetation burning and by the oxidation of methane and non
methane hydrocarbons. With a lifetime of several weeks in the free troposphere, CO is a good tracer of the long range transport of pollution. As a major ozone precursor, it also has
a significant impact on tropospheric chemistry, air quality and climate.
Distributions of CO total columns are retrieved in near real time from the IASI measurements using a neural network approach (for more details, see poster “Processing system for
analyzing IASI Level 1C data to retrieve trace gases concentrations”, by J. HadjiLazaro) with errors estimated to ~6% and a maximum sensitivity in free troposphere [Turquety et
al., 2004]. In this study, we present preliminary comparisons of the CO total columns measured by IASI and MOPITT/Terra. MOPITT (Measurements Of Pollution In The
Troposphere) was launched in December 1999 onboard NASA Terra satellite. It is also a nadir sounding instrument, operating in the thermal infrared, and the CO retrievals from
MOPITT [Deeter et al., 2003] have been used in a number of scientific analyses of CO emissions and transport.

Carbon monoxide sources:

EDGAR v3.2 inventory
[Olivier and Berdowski, 2001]

Day/Night comparison:
The main source regions are Europe, North
America and Eastern Asia, with large
anthropogenic emissions. Biomass burning is
the predominant source in the tropics, with
large fires in South America and South Africa
in the Summer. Fires were also important in
the mid and high latitudes of the Northern
Hemisphere during the summer, in particular in
Eastern Europe, Western Siberia and the
Northern US.
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The difference between daytime and nighttime measurements was analyzed (only
keeping emissivity values (>= 0.95)).
Day:
CO from IASI and MOPITT
values are higher during the
day above continents. This
is due to higher surface
temperatures, better thermal
contrast
leading
to
increased sensitivity of the
instruments
to
lower
altitudes (e.g. Deeter et al.,
2004; Barret et al., 2005).
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Total column comparison:

The correlation between
IASI and MOPITT day and
nighttime measurements for
these two months is good in
the tropics, around 0.78 in
the latitude range [30°
+30°], but decreases at
midlatitudes of the Northern
Hemisphere to about 0.3 for
3060° N/S.

Night:

IASI data (level 1C) were systematically retrieved since end of July 2007 by the SA
NN inversion algorithm (developed at Service d’Aéronomie). A first comparison of
these distributions was undertaken using a 1°×1° grid average:
 Daily comparison (here July 31st):

 Monthly comparisons:
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Both cases highlight the better coverage from IASI than MOPITT. The structures
observed by both instruments are consistent with strong values observed in mid
latitudes of Northern Hemisphere associated
with urban and industrial pollution; and in
tropics above fires regions in Africa or
Southern America. Nevertheless MOPITT
enhancements seem greater than IASI, with
a larger variability. The large differences
above deserts (e.g. Sahel or Persian Gulf)
are due to extreme emissivities which are
not well represented in the retrieval
algorithm.
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IASI retrievals
tend
to
be
higher
than
MOPITT data.
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Nevertheless, the temporal variations
of the averaged total CO from the two
instruments over different regions are
in good agreement, except over the
Arctic.

Conclusions:
We have shown that the preliminary CO distributions retrieved from IASI are in good
general agreement with the MOPITT observations. Removing the larger retrieval error
areas (mountains + desert), we found a very good correlation in total column values
(around 0.78) in a [30° +30°] range around tropics. However, IASI tends to observe
higher total CO than MOPITT, with a lower variability (underestimate of higher values,
and overestimate of lower values). Further analysis is required in order to better
understand the observed discrepancies (considering, in particular, the respective
characteristics of the retrievals), and improve the IASI retrieval algorithm.
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