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Introduction

1. The Instrumental Specifications

IASI and TANSO-FTS instruments have a good signal to noise ratio and high spectral
resolution. These features have provided relevant information for tropospheric chemistry
and climate variables. In particular, their measurements have improved or just enabled
the detection of many species in clear sky conditions. Moreover, in case of scattering
atmosphere, recent works have demonstrated that the high resolution infrared
instruments can be a complementary tool to sensors such as PARASOL or CALIPSO.
Finally, the results of IASI increases confidence for a successful future mission IASI-NG.
The instrumental characteristics of the latter are very promising (Noise_IASI/2 and
Spectral_Resolution/2).
Here, we present the sensitivity of IASI, IASI-NG and TANSO-FTS spectra on aerosols
and gas. We describe the algorithm that we actually develop to perform information
content (IC) analysis and to retrieve aerosol parameters and gas vertical profiles from
IASI, IASI-NG and TANSO-FTS. The IC analysis is separated on 3 cases: (1) gaseous
profiles in clear sky condition, (2) gaseous columns in presence of an aerosol layer, and
(3) simultaneous gas and aerosol retrieval.

As IASI, TANSO-FTS is a Fourier transform spectrometer; some specifications of the two
sounders and most probable IASI-NG specifications are summarized in this Table :
Spectral coverage (cm-1)
Spectral resolution (cm-1)
Signal to noise ratio
Spatial resolution at Nadir (km)
Spatial coverage

IASI

IASI-NG

TANSO-FTS

645-2760
0.5
500
12
2 times/day

645-2760
0.25
1000
12
2 times/day

700-1800 ; 4800-5200 ; 5800-6400 ; 1290-13200
0.2
300
10.5
1 time/3 days

IASI and IASI-NG have a coarser spectral resolution as compared to TANSO-FTS, but they
have a very high signal to noise ratio. IASI has further advantages over TANSO-FTS like
spatial coverage and temporal sampling.
The main advantage of TANSO-FTS is its ability to measure in the SWIR, especially
in the case of scattering atmosphere.

2. Forward Model and Retrieval Method

Summary of assumed aerosol parameters adapted from Dubovik et
al., 2002 et Tanré et al., 2012. C is number of particles in part.m-3, r is
mean radius in µm, and σ is deviation of the radius in µm. The f and c
indices are for fine and coarse mode respectively. τ(1020), τ(865),
corresponds to the optical depth at 1020 and 865, respectively.

Algorithm developed at LOA:

Aerosol

type
Dust

Cf (part.m-3)

rf (µm)

ln(σf)

Cc (part.m-3)

rc (µm)

ln(σc)

1.58 109

0.088

0.42

-7.8 105

0.832

0.61

0.805

0.76

+7.92 109
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Simulated TANSO-FTS spectra in radiances (W/(m²cm-1str)) for clear
sky condition (blue lines), in presence of volcanic ash (black lines)
with an optical thickness τ(865nm) = 2.35 and dust (red lines) with τ(1020nm)
= 0.25.

3. Information content Comparison

A. Water vapor profile
DOFs of H2O, from IASI (black lines), IASI-NG ( red lines) and
TANSO-FTS (blue lines) vertical profiles.

B. Gas in scattering atmosphere
Water vapor columns DOFs and errors (in %) vs. aerosol optical depth for
Volcanic ash (left panel) and Dust (right panel); from IASI (black lines), IASING (red lines), TANSO-FTS only Band 4 (blue lines), and TANSO-FTS all
Bands (green lines).

ASH

C. Gas and aerosol simultaneously
DOFs (upper panel) and total error (in %, bottom panel) for
each parameter of the state vector. H2O, CO2, and CH4 are for
total columns of each gas; C is number of particles, r is mean
radius and σ is deviation of the radius.

DUST

•Sa as a diagonal matrix with an error of 100% on the prior state vector xa
•We assume a realistic uncertainty of 1K on each layer of the temperature
profile as well as on surface temperature
•we also assume a little knowledge on the interfering molecules
concentration with an uncertainty of 100 %.

While this study is incomplete, these results show that
for the gas retrieval (here H2O), in clear sky or scattering
atmosphere, IASI-NG has the best features
For absorbing particles, IASI-NG and TANSO-FTS have
similar sensitivity.

Errors from IASI (black lines), IASI-NG (red lines) and TANSO-FTS (blue lines) vertical profiles for Bands 4. Sx (solid
lines) denote the total error profiles; and Sm (dash) correspond to the contributions of measurements errors.

4. Work in progress
• Improve the algorithm to reduce the computation time.
• Study the polarization contribution of the SWIR bands of TANSO-FTS for
aerosol retrieval.
• Case studies with co-located measurements from TANSO-FTS and IASI.

Conclusions




We have developed an algorithm which is able to simulate IASI, IASI-NG and
TANSO-FTS radiances in clear sky and scattering atmospheres.
We performed a sensitivity study and information content analysis for each
instrument.
We have compared the capabilities of the three instruments to retrieve gas and
aerosol information in terms of spectral characteristics.

