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Introduction

The IASI| sounder

* |AS| = Infrared Atmospheric Sounding Interferometer
* On board the Metop (-A, -B and -C) satellites

* In the thermal infrared region (645-2760 cm)

* 8461 spectral channels

* Quasi global coverage 2x daily

* Almost 15 years of continuous measurements

e ...+ minimum 15 years to come with [ASI-NG

iasi.cnes.fr
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Introduction

The IASI| sounder

* |AS| = Infrared Atmospheric Sounding Interferometer
* On board the Metop (-A, -B and -C) satellites

* In the thermal infrared region (645-2760 cm)

* 8461 spectral channels

* Quasi global coverage 2x daily

* Almost 15 years of continuous measurements

e ...+ minimum 15 years to come with [ASI-NG

iasi.cnes.fr &

=) F[xcellent fundamental climate data record
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Introduction

* Clouds affect:

» the weather;
» the water cycle;
» the Earth radiation budget

=>» Main source of uncertainties in climate projections

*Cloud filtering:

iscience.nasa.gov

» Essential preprocessing step for climate and atmospheric
satellite applications

»E.g. retrieval of trace gas concentrations, dust optical
depth, Earth Outgoing Longwave Radiation
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Introduction

Product Instrument(s) Platform(s) Algorithm
Until v6.4;

Different cloud products exist for IASI A o

Operational - NN on IASI and AVHRR measurements
IASI Metop

o FO r exa m p | e : TASI-L2 (2) Characterization:

COq -slicing and x2 method.

Since v6.5:

- O p e rat I O n a | | AS | I_Z ) - Cloud fraction: Optimal Estimation
| - Cloud detection derived from the retrieved cloud fraction
- CIRS-LMD cloud product,

LMD-CIRS AIRS, Aqua, Weighted x2 method (channels around 15 pem)
- L1C-AVHRR, ... iasi Metop
IASI NN IASI Metop Supervised NN (input: 45 IASI channels)
Sequence of threshold tests based on BT and inter-channel
® u t LI1C-AVHRR AVHRR Metop

differences in the IR, vis and NIR + NWP forecast data

> n Ot St ri Ct e n O u g h | CC4CL v3.0 retrieval system:

(1) Cloud detection:
L.3U AVHRR-AM NOAA-12, 15,17 ANN using the AVHRR channel radiance, illumination,

» or not homogeneous on the Whole| oo | A Ve can anglowand auxillry dte
| AS | | ife S p a n . (2) Cloud typing: Threshold decision tree

(3) Characterization: Optimal Estimation

A. NWC SAF PPS cloud software:
(1) CMA and CA:
Multispectral thresholding technique,

CLARA-A2.1 AVHRR NOAA, (2) CTO:
(CM-SAF) Metop - Comparison simulated and measured radiances,

- inter-channel BT differences,

B. CPP algorithm:
CPH, COD, r¢, CWP: LUT approach

25/05/2022 NOAA, (1) Cloud detection: Bayesian classifiers derived from CALIPSO,
PATMOS-x AVHRR

Metop (2) Characterization: Optimal Estimation




The algorithm

=>» Need for a new cloud detection algorithm for IASI measurements
* Accurate
 (Consistent over the 15 years of |ASI
e Strict enough to be used in retrieval frameworks
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The algorithm

Supervised neural network :

 Pattern recognition network * |nputs: IASI information only
* Reference dataset: latest version of the IASI L2 > 45 |AS| channels
cloud product (cloud flag) 2 Exclusion: CO,, CH,, N,O, CFC-11 and CFC-12
absorption lines +v, H,0

Training:
=» 54,000 cloud free and 54,000 cloud scenes
=>» performance: 87.3%

= 270 [

(&)
(@)

WW £ |

= CFC-11
= CFC-12 |7
CH

Brightness Temperat

NN
o
o

w
o

220

21 0 | | | | | |
800 1000 1200 1400 1600 1800 2000 2200 2400

Wavenumber (cm‘1 )



Evaluation

with the IASI NN
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Detected clouds

ith the MODIS

- Excellent correspondence w

Terra corrected reflectance imagery.
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on

Evaluat

) with the IASI NN

plumes

Terra corrected reflectance imagery
- Good distinction between clouds and dust

Detected clouds (2018/02/15
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Evaluation

O TR

IAS 20)

Good correspondence between the IASI neural network and the 1ASI L2 cloud product:

* |dentical mean cloud amount (76%
e Correlation coefficient: 0.91
 Mean of the absolute difference: 5%
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Evaluation
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Conclusion

https://doi.org/10.5194/amt-2022-127 Atmospheric
Preprint. Discussion started: 9 May 2022 Measurement
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Discussions

A CO;-free cloud mask from IASI radiances for climate applications | nteg ration in:
Simon Whitburn', Lieven Clarisse', Marc Crapeau”, Thomas August?, Tim Hultberg?, Pierre ¢ t q e A N N | ( F ra ﬂ CO et a | ‘) 2 O 18),
Brussels, Belgium

Frangois Coheur', and Cathy Clerbaux'- ]

the dust (Clarisse et al., 2019) and
*European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT), Darmstadt, Germany
SLATMOS/IPSL, Sorbonne Université, UVSQ, CNRS, Paris, France i t q e S p e Ct ra | |y re S O |Ve d O I— R
Correspondence: Simon Whitburn (simon.whitburn@ulb.be) .

(Whitburn et al., 2020)
Abstract. With more than 15 years of continuous and consistent measurements, the Infrared Atmospheric Sounding Interfer-

ometer (LASI) radiance dataset is becoming a reference climate data record. To be exploited to its full potential, it requires a | AS | ret rl eva | fra m eWO r kS

cloud filter that is both accurate, unbiased over the full IASI lifespan, and strict enough to be used in satellite data retrieval

ISpectroscopy, Quantum Chemistry and Atmospheric Remote Sensing (SQUARES), Université libre de Bruxelles (ULB), o

schemes. Here, we present a new cloud detection algorithm which combines (1) a high sensitivity, (2) a good consistency over

5 the whole IASI time series and between the different copies of the instrument flying on board the suite of Metop satellites and

(3) simplicity in its parametrization. The method is based on a supervised neural network (NN) and relies, as input parameters, C | O u d m a S k d a ta ava I | a b | e ( S O O n )

on the TASI radiance measurements only. The robustness of the cloud mask over time is ensured in particular by avoiding

the IASI channels that are influenced by CO;, N,O, CH,, CFC-11 and CFC-12 absorption lines and those corresponding to O n htt p S -//I a S | _ft e u/

the v» H»0O absorption band. As a reference dataset for the training, the latest version of the operational IASI Level 2 (L2)

10 cloud product is used. We provide different illustrations of the NN cloud product, including comparisons with other existing
products. We find a very good agreement overall with the last version of the operational IASI L2 with an identical mean annual
cloud amount and a pixel-by-pixel correspondence of about 87%. The comparison with the other cloud products shows a good
correspondence in the main cloud regimes but with sometimes large differences in the mean cloud amount (up to 10%) due to
the specificities of each of the different products. We also show the good capability of the NN product to differentiate clouds

15 from dust plumes.
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