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Abstract

Between July and November 2008, simultaneous observations were conducted by sev-
eral orbiting instruments that monitor carbon monoxide in the atmosphere, among them
the Infrared Atmospheric Sounding Instrument (IASI) and Measurements Of Pollution
In The Troposphere (MOPITT). In this paper, the concentration retrievals at about5

700 hPa from these two instruments are successively used in a variational Bayesian
system to infer the global distribution of CO emissions. Our posterior estimate of CO
emissions using IASI retrievals gives a total of 793 Tg for the considered period, which
is 40% higher than the global budget calculated with the MOPITT data (566 Tg). Over
six continental regions (Eurasian Boreal, South Asia, South East Asia, North American10

Boreal, Northern Africa and South American Temperate) and thanks to a better obser-
vation density, the theoretical uncertainty reduction obtained with the IASI retrievals is
better or similar than with MOPITT. For the other continental regions, IASI constrains
the emissions less than MOPITT because of lesser sensitivity in the lower troposphere.
These first results indicate that IASI may play a major role in the quantification of the15

emissions of CO.

1 Introduction

The launch of a weather satellite, like METOP, generates new information flows about
the atmosphere and the Earth surface with applications beyond Numerical Weather
Prediction. The exploitation of such data usually leads to feeding them to data assimila-20

tion systems, where they co-exist with other data of different origin (Hollingsworth et al.,
2008). Ensuring the consistency of these systems in spite of the heterogeneous data
flows is an important challenge for the satellite products since their definition varies for
each instrument (Rodgers et al., 2003). Since the beginning of this century, several in-
struments have provided information about the atmospheric concentrations of carbon25

monoxide CO, a key molecule to inform about the impact of human activities on the
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evolution of the composition of the atmosphere: MOPITT (Deeter et al., 2003), Atmo-
spheric Chemistry Experiment-FTS (ACE-FTS) (Clerbaux et al., 2005), Tropospheric
Emission Spectrometer (TES) (Luo et al., 2007), SCanning Imaging Absorption spec-
troMeter for Atmospheric ChartograpHY (SCIAMACHY) (Buchwitz et al., 2007) and
IASI. Many subjective choices may induce inconsistencies (or biases) between these5

high-level products, like for the selection of the auxiliary datasets that help the concen-
tration retrievals. This may explain why the estimation of the surface emissions of CO,
which is a major application of these data, has actually been limited to MOPITT so far
(Arellano et al., 2004; Pétron et al., 2004; Allen et al., 2004; Heald et al., 2004; Pfister
et al., 2004; Turquety et al., 2007; Clerbaux et al., 2008; Chevallier et al., 2009).10

In this paper, we compare the inversion of CO emissions from MOPITT concentra-
tion retrievals and from IASI retrievals at global scale for a five-month period (from 1
July 2008 until 30 November 2008) with the aim of evaluating the consistency of the
two products in such an application. CO emissions are retrieved at resolution 2.5◦

in latitude and 3.75◦ in longitude from instantaneous satellite data. Our approach is15

based on the variational inversion system of Chevallier et al. (2005), then implemented
by a simplified chemistry module (Chevallier et al., 2009). This multi-species system
includes the simplified chemistry-transport model (CTM) LMDz-SACS and its adjoint
Pison et al. (2008), optimizing the four main reactive species of the methane oxidation
chain (CH4, CO, formaldehyde HCHO and OH). Data and methods are described in20

the next section. The results are shown in Sect. 2.4 and discussed in the last section.

2 Method and data

2.1 Inversion system

The data assimilation system follows the work initiated by Chevallier et al. (2005) for
CO2. As described in Chevallier et al. (2009), it seeks an optimal solution for global25

CO sources that is statistically consistent, in a Bayesian sense, with both the observed
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atmospheric concentrations and the available a priori information about the sources.
The solution is found by the iterative minimization of a cost function J defined as:

J(x) = (x − xb)TB−1(x − xb) + (H(x) − y)TR−1(H(x) − y) (1)

H is the CTM LMDz-SACS described in the next section coupled with the averaging
kernels of the satellite retrievals. xb are the prior fluxes described in Sect. 2.3 with error5

statistics defined by the covariance matrix B. y are the observations of Sect. 2.4, the
error statistics of which are represented by the covariance matrix R. The state vector
x is made of the following variables:

– the global CO, CH4, HCHO and methylchloroform MCF emissions at an 8-day
and 3.75◦×2.75◦ resolution,10

– the 3-D-atmospheric source of HCHO from chemical oxydation of volatile organic
compounds (VOC) and CH4 at the same space-time resolution,

– the OH atmospheric concentrations at the same space-time resolution, except
that only four degrees of freedom in latitude are actually kept by lack of MCF
observations (Bousquet et al., 2005),15

– the 3-D initial conditions of CO, CH4, HCHO and MCF.

In this study, the June–November 2008 period is processed at once. However, the
first month (June) will not be considered in the following because the inversion system
hardly distinguishes errors in the fluxes for the first couple of weeks and errors in initial
concentrations.20

The M1QN3 limited-memory quasi-Newton software developed by Gilbert and
Lemaréchal (1989) is our minimizer. Fifteen iterations are needed to reduce the norm
of the gradient of J by a 20-fold factor.
This inversion system follows statistical principles and a full probability distribution func-
tion (pdf) of the posterior CO emissions could in principle be inferred. With Gaussian25

prior and Gaussian observation uncertainties (fully described by B and R), the posterior
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pdf follows a multivariate Gaussian law. To limit the computational burden, the inversion
system focuses on the solution with the largest probability. However, the width of the
pdf is an important indicator of the reliability of the inferred emissions. Our approach to
get the posterior uncertainty consists in performing an ensemble of inversions (Cheval-
lier et al., 2007). The members of the ensemble differ by the prior emissions and by the5

observations: the ensemble of prior emissions follow the error statistics given by B and
the ensemble of observations follow the statistics given by R. Doing that, the ensemble
of inverted emissions follow the theoretical posterior error statistics (see Sect. 3.1).

2.2 Chemistry-transport model

The global 3-D CTM used in this study is LMDZ-SACS (Chevallier et al., 2005; Pison et10

al., 2008). LMDZ is version 4 of the general circulation model developed at Laboratoire
de Météorologie Dynamique (Hourdin et al., 2007). It is run here at global 3.75◦×2.75◦

resolution, nudged towards the winds analysed by the European Centre for Medium-
Range Weather Forecasts. SACS is the Simplified Atmospheric Chemistry System,
which has been conceived as a simplication of the INCA scheme of Hauglustaine et al.15

(2004) and Folberth et al. (2006). As described by Pison et al. (2008), SACS aims to
represent the oxydation chain of methane by solving the chemical interaction between a
limited set of four species: CO, CH4, HCHO and OH. The main assumption is to model
only the production and the loss of CH4, HCHO, CO and H2 and to consider all other
reactions as instantaneous. In order to save computing time in the iterative inversion20

system, LMDZ-SACS uses a number of fields pre-computed from LMDZ-INCA for the
transport (e.g., atmospheric mass fluxes) and for the chemistry (e.g., reaction yields).

2.3 Prior emissions

The prior information provided to the inversion system mainly combines two datasets:
version 3 of the Emission Database for Global Atmospheric Research (EDGAR3) in-25

ventory valid for 1995 for the fossil fuel emissions (Olivier and Berdowski, 2001) and
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version 2 of the Global Fire and Emission database (GFED-v2, Van der Werf et al.,
2006) valid for 2006 for biomass burning. No effort is made here to adapt the 1995
EDGAR3 inventory or the 2006 GFED-v2 data to year 2008 in the prior (the adaptation
is done by the inversion system based on the concentration observations). It should be
reminded that since 1995 or even 2000, global economic growth, in particular in Asia,5

has modified the amplitude of the fossil fuel emissions (Ohara et al., 2007). Emissions
of other species, like the biogenic ones, are those usually used in the LMDZ-INCA
model and described in Folberth et al. (2006). The error standard deviations assigned
to the prior emissions in the matrix B are set to 100% of the maximum value of the
emission time series during the corresponding year for each grid point, as in Chevallier10

et al. (2009). This choice of a relatively large value has been made to relax the con-
strain on the prior emissions. This was found especially important for highly seasonal
emissions such as fires. Additional tests are reported in the following using a value of
400%.

2.4 Observation data15

2.4.1 IASI CO retrievals

As part of the payload of the METOP-A platform, the IASI interferometer has been
flying on a low sun-synchronous polar orbit since October 2006, with equator cross-
ing time about 09:30 and 21:30 LST. Its high spectral resolution allows simultaneous
sounding of key meteorological and climate variables in the atmosphere, like tempera-20

ture and carbon monoxide, while its large swath of about 2200 km provides near global
coverage of the Earth twice a day. Each observation consists of 4 footprints of 12 km
diameter (at nadir), every 50 km (Clerbaux et al., 2009). The CO products are retrieved
from the IASI radiance spectra on a near real time mode (observation+3 h) at LAT-
MOS. The present study makes use of the CO partial columns products as generated25

by the latest version of the FORLI-CO (Turquety et al., 2009), a retrieval code based
on optimal estimation. The retrieved profiles are defined on a vertical grid of 19 stan-
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dard levels (from 0.5 km to 18.5 km) and are provided with individual averaging kernels.
CO total column products obtained by this processing algorithm have been validated
against other spaceborne thermal infrared measurements (George et al., 2009), includ-
ing MOPITT. In the continuity of our previous developments for MOPITT (Chevallier et
al., 2009), only the layer closest to 700 hPa is used here (see next paragraph). Most5

cloudy situations are filtered out before the concentration retrieval. Less reliable re-
trievals have been identified for latitudes within 25◦ from the poles, at nightime, and at
locations with surface emissivity greater than 0.98 (icy surface) or lower than 0.93 (over
desert). Those data are excluded from the inversion.

2.4.2 MOPITT CO retrievals10

The MOPITT instrument has been flown onboard the NASA EOS-Terra satellite, on
another low sun-synchronous orbit that crosses the equator at 10:30 and 22:30 LST.
The spatial resolution of its observations is about 22 km at nadir. Its 640-km swath is
smaller than for IASI and three days worth of measurements are needed to achieve
global coverage. MOPITT has been operated nearly continuously since March 2000.15

Its products (here L2V5) have been made available at NASA Langley Atmospheric
Science Data Center. They include CO mixing ratio at 7 standard pressure levels
between the surface and 150 hPa for cloud free spots. We use the 700 hPa-level CO
retrievals as a compromise between closeness to the surface and noise level (Deeter et
al., 2003), together with their associated averaging kernels. Following the MOPITT data20

quality statement (http://web.eos.ucar.edu/mopitt/data/), only retrievals between 65◦ S
and 65◦ N are used, as the weight of the a priori CO profile in the MOPITT retrievals
increases towards the pole. Similarly, only the retrievals that are well constrained by
the MOPITT radiances (i.e. for which the prior contribution is less than 50%, Deeter et
al., 2004) are exploited. Nightime MOPITT observations may be biased (Crawford et25

al., 2004; Emmons et al., 2004) and have been left out.
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2.4.3 Data processing

Both IASI and MOPITT retrievals are averaged at the CTM resolution (2.5◦×3.75◦) at
the orbit level in order to reduce the effect of correlated errors between neighbouring
observations in the inversion system. About 840 000 IASI “super-observations” remain
in the 6-month inversion against 515 000 “super-observations” for MOPITT, that has a5

lower spatial coverage. The number of observations are presented in Fig. 2 according
to the 13 continental regions of Fig. 1. By comparison, an observing system that would
provide one “super-observation” per day on each CTM grid box between 65◦ N and
65◦ S during the same period would have about 913 500 “super-observations”, which is
not much larger than the IASI database used here.10

As described by Emmons et al. (2004), by Turquety et al. (2009) and by George et al.
(2009), and in order to properly compare MOPITT and IASI retrievals y with the CTM
outputs yCTM, the corresponding A is used to create a profile ỹ:

ỹ = AyCTM + (I − A)yb (2)

with I the identity matrix and yb the prior concentrations used in the MOPITT and IASI15

retrievals at NASA and LATMOS, respectively.
The averaging kernels inform about the sensitivity of the retrievals to the true CO profile,
with the remainder of the information coming from the a priori profile yb. They are
valuable indicators of the vertical resolution of the products (Deeter et al., 2003). In
both IASI and MOPITT products, a single prior concentration profile is used for all20

soundings, while an averaging kernel is provided with each profile.
The errors are assigned in the inversion system as a combination of the retrieval error
reported in the MOPITT and IASI datasets, and of the CTM errors arbitrarily set to 50%
of the retrieval values, without correlation.
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3 Results

3.1 Uncertainty reduction

The map of the expected uncertainty reduction on the emissions from IASI is shown
in Fig. 3. The uncertainty reduction is defined as (1−σa/σb)×100, with σb the prior
error standard deviation and σa the theoretical posterior error standard deviation (see5

Sect. 2.1). The reduction is larger in the Northern Hemisphere than in the Southern
one. It reaches 65% per pixel in South Asia.
The uncertainty reductions on the emissions aggregated in the 13 continental regions
of Fig. 1 are shown in Fig. 4. In the inversion with IASI retrievals, the uncertainty
reduction is maximal in the South American Temperate region (70%), in South Asia10

(68%) and in Northern Africa (69%). Significant reductions are also seen for other
regions (e.g., 48% in Europe).
The uncertainty reduction with IASI is higher than with MOPITT for three regions
(Eurasian Boreal, South East Asia and South Asia) and similar to MOPITT in the re-
gions North American Boreal, South American Temperate and Northern Africa. For15

the eight other regions, the uncertainty reduction obtained using MOPITT retrievals is
significantly larger than in the experience with the IASI data: around 25% larger for
Europe, USA and South American Tropical and around 45% larger for Middle East and
Australia. As a sensitivity test, the error standard deviation assigned to the prior fluxes
has been set to 400% against 100% (see Sect. 2.3). The impact on uncertainty is20

found to be small, with differences in the reduction of a few percents only (not shown).
The reasons for the differences between the uncertainty reductions of IASI and MO-
PITT are twofold. First, the averaging kernels exhibit significant variability depending
on location and time, through variability of the atmospheric temperature profile, surface
pressure and temperature, etc. (Deeter et al., 2003). In general, the maximum sen-25

sitivities for IASI are observed between 6 and 10 km (Turquety et al., 2004) whereas
MOPITT averaging kernels peak between 4 and 7 km. Second, the number of IASI
“super observations” is larger than for MOPITT, as seen in Fig. 2, except over North-

7513

http://www.atmos-chem-phys-discuss.net
http://www.atmos-chem-phys-discuss.net/9/7505/2009/acpd-9-7505-2009-print.pdf
http://www.atmos-chem-phys-discuss.net/9/7505/2009/acpd-9-7505-2009-discussion.html
http://creativecommons.org/licenses/by/3.0/


ACPD
9, 7505–7529, 2009

On the capability of
IASI measurements
to inform about CO
surface emission

A. Fortems-Cheiney et al.

Title Page

Abstract Introduction

Conclusions References

Tables Figures

J I

J I

Back Close

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

ern Africa (97 000 vs. 91 000). When IASI and MOPITT provide a similar number of
retrievals (e.g., in the Middle East or in Australia), the difference in uncertainty re-
duction is driven by the difference in averaging kernels, giving an advantage to the
lower-sounding MOPITT.

3.2 IASI and MOPITT CO concentrations5

As can be seen in Fig. 5a and Fig. 6a, MOPITT and IASI agree in the concentration
patterns reasonably well, with high CO concentrations over Central Africa and East
Asia, respectively associated with biomass burning and urban pollution.
The observed IASI (a), prior simulation (b) and IASI posterior simulation (c) CO con-
centrations are displayed in Fig. 5 for July 2008. The first-guess concentrations fit the10

IASI data rather well in the Southern Hemisphere. In the Northern Hemisphere, an un-
derestimation by about 60% is seen, and even more over Alaska and East Asia (120%).
These discrepancies are significantly reduced after the inversion. For MOPITT, as dis-
played in Fig. 6, and as for IASI, first-guess concentrations seem to be underestimated
in the Northern Hemisphere. Over Central Africa and Indonesia, two regions that are15

affected by biomass burning, the CO simulated concentrations are higher than the ob-
servations (+40%). After optimization, some overestimation persists over this region
(+30%). Indeed, the model does not exactly fit the observations since the analysis is
pulled both towards the observations and towards the prior.
The MOPITT inversion is verified against the IASI concentrations and vice versa. Com-20

paring both Fig. 5c, d and Fig. 6c, d, we can see that the IASI posterior concentrations
present higher intensities than MOPITT posterior concentrations in the Northern Hemi-
sphere, especially over the regions East Asia, Central Africa, and North American
Boreal. To understand these discrepancies, a summary of differences between both
satellite products is shown in Fig. 7 for the Northern Hemisphere, the Southern Hemi-25

sphere, the Tropics and for the whole globe. IASI and MOPITT retrievals are consistent
to a large extent with a global correlation coefficient of 0.94. Among the latitudes bands,
the highest correlation (at 0.83) is found in the Tropics (between 30◦ S and 30◦ N). This
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coefficient then decreases in the mid-latitudes of the Northern Hemisphere (0.76) and
of the Southern Hemisphere (0.75). However, IASI shows many more high values than
MOPITT: the slope ranges from 1.44 in the Tropics to 1.69 in the Northern Hemisphere.

3.3 Emissions

The total posterior CO emissions from July to November 2008 are shown in Table 1.5

Overall, both inversions lead to an increase of the CO emissions compared to the
corresponding prior, with respectively +18% with MOPITT and +65% with IASI for the
whole Earth. Both inversions provide analysis increments (posterior minus prior) of the
same sign in most parts of the world (except for South Asia and Europe), even though
the amplitude differs. An important increase is observed in Southern Africa, a region10

which is affected by biomass burning (+29% with MOPITT and +94% with IASI) and for
South East Asia (+37% with MOPITT and +100% with IASI) as already noted in other
studies (Carmichael et al., 2003; Palmer et al., 2003; Pétron et al., 2004; Arellano et
al., 2004; Allen et al., 2004; Heald et al., 2004; Wang et al., 2004). These two regions
are the largest emitters of CO among the 13 regions defined, in the MOPITT and IASI15

analyses, with respectively 84 and 126 Tg for Southern Africa, and 78 and 114 Tg for
South East Asia.
Posterior emissions are lower than the prior estimates in Indonesia, likely because the
prior biomass burning inventory corresponds to an ENSO year 2006, and in the USA
(−23% with MOPITT and −5% with IASI). For Europe and South Asia, the MOPITT-20

based posterior emissions are lower than the corresonding prior (−9%), which con-
trasts with the IASI-based posterior budgets (+21% and +6%, respectively).
Both posterior emissions give the same budget of 20 Tg in the South American Tropical
region but the difference ranges from 3% for Indonesia to 46% for South East Asia.
The analysed total emissions with IASI are 40% higher than with MOPITT (793 against25

566 Tg).
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4 Conclusions

This paper shows the first comparison between inversions of CO emissions using IASI
and MOPITT retrievals of CO concentrations at about 700 hPa. IASI and MOPITT
global concentration patterns are similar, but IASI retrievals show larger concentra-
tions, especially in the Northern Hemisphere. Consequently, the global CO emissions5

from July to November 2008 found with IASI (793 Tg) is 65% higher compared to the
corresponding prior (479 Tg) and 40% higher than with MOPITT (566 Tg). The the-
oretical computations shown here indicate that, in principle, the IASI inverted emis-
sions should be as reliable, or even more, than with MOPITT for six continental regions
(Eurasian Boreal, South Asia, South East Asia, North American Boreal, Northern Africa10

and South American Temperate), thanks to its large data density. For the seven other
regions, MOPITT better constrains the emissions because of better sensitivity in the
lower troposphere than IASI.
To date, relatively limited experience has been gathered with IASI CO retrievals, in
particular in comparison with the well-documented MOPITT 9-year database. Only a15

few months worth of IASI data were available for this study. Moreover, the fact that they
correspond to recent dates prevented us from benefitting from surface measurements
to rate the inversions. In spite of these limitations, the preliminary results gathered here
show good promises for IASI to help pinning down the CO emissions.
A multi-instrument inversion strategy may filter the product-specific biases of the re-20

trievals, with the inversion providing concentration values somewhere in-between the
retrieval products. However, some biases may be shared by the two instruments, like
the possible underestimation of very large concentrations (e.g., in fire plumes) caused
by the use of a single prior profile in both concentrations products. Some improvements
of the inversion results are also expected from the inclusion of formaldehyde retrievals,25

like those from the Ozone Monitoring Instrument (OMI) (Levelt et al., 2006). Indeed,
observations of HCHO should indirectly constrain the emissions in the inversion system
by informing about the secondary production of CO.
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Gilbert, J. C. and Lemaréchal, C.: Some numerical experiments with variable-storage quasi-
Newton algorithms, Math. Program., 45, 407–435, 1989. 7508

Hauglustaine, D. A., Hourdin, F., Jourdain, L., Filiberti, M.-A., Walters, S., Lamarque, J.-F.,20

and Holland, E. A.: Interactive chemistry in the Laboratoire de Météorologie Dynamique
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Table 1. CO emission budgets from July to November 2008 before and after the inversions, in
Tg. T he posterior-minus-prior increments are also given in % of the prior emissions.

prior (Tg) IASI based IASI MOPITT based MOPITT
posterior (Tg) increments(%) posterior (Tg) increments(%)

North Am Boreal 5 18 +252% 14 +180%
USA 44 42 −5% 34 −23%
South Am Trop 10 20 +100% 20 +100%
South Am Temp 49 82 +67% 60 +22%
Northern Africa 32 65 +103% 52 +62%
Southern Africa 65 126 +94% 65 +29%
Europe 43 52 +21% 39 −9%
Eurasian Boreal 15 30 +100% 21 +40%
Middle East 9 15 +67% 19 +111%
South Asia 32 34 +6% 29 −9%
South East Asia 57 114 +100% 78 +37%
Indonesia 96 71 −26% 69 −28%
Australia 13 31 +138% 40 +208%
Globe 479 793 +65% 566 +18%
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Fig. 1. Partition of the continents into 13 regions (1=North American Boreal, 2=USA, 3=South
American Tropical, 4=South American Temperate, 5=Northern Africa, 6=Southern Africa,
7=Europe, 8=Eurasian Boreal, 9=Middle East, 10=South Asia, 11=South East Asia, 12=Aus-
tralia, 13=Indonesia). This partition is used to synthesize the results of the grid-point inversion.
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Fig. 2. The number of “super observations” for IASI and for MOPITT in each of the regions of
Fig. 1.
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Fig. 3. Reduction of the CO emissions uncertainty based on the IASI retrievals, in %, for 8-day
mean grid point CO surface emissions.
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Fig. 4. Comparison of the uncertainty reduction obtained using either IASI or MOPITT retrievals
in the 13 aggregation regions, in %.
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(a) IASI observations (b) Prior simulation

(c) IASI-based posterior simulation (d) MOPITT-based posterior simulation

Fig. 5. Mean CO partial columns, in 1017 mol.cm−2, for July 2008 in (a) the IASI retrievals for the
level closest to 700 hPa, (b) the prior simulation, (c) the IASI-based posterior simulation and (d) the
MOPITT-based posterior simulation. The simulations all take the individual IASI averaging kernels
corresponding to (a) into account. Abscissa and ordinate report the longitudes and latitudes.

21

Fig. 5. Mean CO partial columns, in 1017 mol cm−2, for July 2008 in (a) the IASI retrievals for the
level closest to 700 hPa, (b) the prior simulation, (c) the IASI-based posterior simulation and (d)
the MOPITT-based posterior simulation. The simulations all take the individual IASI averaging
kernels corresponding to (a) into account. Abscissa and ordinate report the longitudes and
latitudes.
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(a) MOPITT observations (b) Prior simulation

(c) MOPITT-based posterior simulation (d) IASI-based posterior simulation

Fig. 6. Mean CO concentrations, in parts per million, for July 2008 in (a) the MOPITT retrievals for
the 700 hPa pressure level, (b) the prior simulation, (c) the MOPITT-based posterior simulation and (d)
the IASI-based posterior simulation. The simulations all take the individual MOPITT averaging kernels
corresponding to (a) into account. Abscissa and ordinate report the longitudes and latitudes.

22

Fig. 6. Mean CO concentrations, in parts per million, for July 2008 in (a) the MOPITT re-
trievals for the 700 hPa pressure level, (b) the prior simulation, (c) the MOPITT-based posterior
simulation and (d) the IASI-based posterior simulation. The simulations all take the individual
MOPITT averaging kernels corresponding to (a) into account. Abscissa and ordinate report the
longitudes and latitudes.
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(a) Total (b) Tropics

(c) Northern Hemisphere (d) Southern Hemisphere

Fig. 7. Scatter plot of the individual IASI concentration retrievals, in kg/kg, vs. the MOPITT ones
for June 2008 at the level closest to 700 hPa. The correlation coefficient and the regression slope are
reported. The bisector appears in green. Note that since the two concentration products have different
averaging kernels, full agreement is not expected.
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Fig. 7. Scatter plot of the individual IASI concentration retrievals, in kg/kg, vs. the MOPITT ones
for June 2008 at the level closest to 700 hPa. The correlation coefficient and the regression
slope are reported. The bisector appears in green. Note that since the two concentration
products have different averaging kernels, full agreement is not expected.
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