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Collaborators and IASI Cases

1 Collaborators:
i M. Shephard, V. Payne, K. Cady-Pereiraand J. Delamere AER, Inc.

T W. Smith and S. Kireev Hampton U.
i Extension of
Performance of the line - by -line radiative transfer model (LBLRTM) for temperature and
species retrievals: IASI case studies from JAIVEX: M. W. Shephard, S. A. Clough, V. H.
Payne, W. L. Smith, S. Kireev, and K. E. Cady -Pereira, Atmos. Chem. Phys., 9, 7397 -7417, 2009
1 IASI Cases from JAIVEX
I 2007 _04 19 Case Study

» Over SGP site (surface emissivity retrieved)
» Atmosphere

A Clear and Homogeneous (h20)

AoWel |l Characterized?

2007 _04 20
» Over Gul f of Mexi co O
» Atmosphere

A Broken Clouds and Highly Inhomogeneous (h20)
A Not So Well Characterized
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Topics / Issues
e.g. Matricardi ACP, 2009

1 Temperature

I Carbon Dioxide

» Line Parameters: CDDB (2008), Tashkun et al. JQSRT, 2009
» Line Coupling: Niro et al., JQSRT, 2005 J.M.Hartmann
V Agreement between CO, n, and CO, n,

V Q-Branch 667 cm-1

V Band Head 2385 cm-1

T Nitrous Oxide

? Agreement between CO, n, and N,O n,
» N,O profile scaling required: 19 April case: 1.04
20 April case: 1.02

1 Methane
V Line Coupling: Tran et al., JQSRT, 2006 J.M.Hartmann

Water Vapor

A A slide of its own
ASignificant i mprovement

but

D
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A The IASI programme is led by

A Centre National d'Etudes Spatiales (CNES) in association with EUMETSAT.

Introduction

8 secs
Step and dwell
0.8225°

18 km

2 rows of 60 pixels each
+ 48.98°

+ 1066 km

645 to 2760 cm-1

5 years

210 W
12mx1.1mx1.3m
236 kg

1.5 Mbps

1 Alcatel Alenia Space is the instrument Prime Contractor.
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Joint Airborne IASI Validation Experiment

JAIVEx 19 Apr 2007
CART-site (03:35 UTC)

+ S:HIS FOVs
o NAST-| FOVs,




IASI/LBLRTM Validation

ARM SOUTHERN GREAT PLAINS (SGP) 04/19/2007 ALL

(a) IASI Observations
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Strategy: to analyze the spectroscopy in the context of these red residuals
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Brightness Temperature (K)

IASI 19 Apr 2007 CO, Q-Branch
Sensitivity to Upper Stratosphere
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ng Bands of
N,O and CO,

2150 - 2500 cm-

T

LBL_CRA: N,O
increased by 1.04
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(K)

Brightness Temperature

-LBL  (K)

IASI

Line Coupling in Methane

Tran et al., JOQSRT, 2006
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Water Vapor: 0The Most | mpc
Critical for NWP and Climate

¢ Line Parameters
I Laurent Coudert

» Strong Lines: Intensities increased by ~5 %

A Line Widths and Shifts
i Bob Gamache &

I this paper

1 Line Coupling
i Linda Brown (accidental two line resonances)
I Revised relaxation rates
I First Order

A Continuum
I Inextricably linked to the width
I mt ckd 2.4

I Scaled in selected regions of the water band by ~5%
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Bright. Temp. (K)

T, Residuals (K)

Water Vapor n, Region : Impact of Coudert Intensities

ARM SOUTHERN GREAT PLAINS (SGP) 04/19/2007 ALL
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