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The baseline

IASI stand-alone cloud detection scheme

Threshold

hs-test

Surface temperature test

The super-window tests @ 1168
and 830 cm-!

The CO, split-window test @ 791
cm-l

The LW-SW regression test

Look for similarity in shape of a
given observed spectrum with a
reference spectrum for clear sky

In super window channels the
corresponding BT is almost
proportional to surface
temperature  (need a reference
surface temperature)

Look at the slope of the window
Sensitive to the pressure surface

Look at the coherency between
short and long wave regions of the
spectrum sensitive to temperature
(CO,) channels
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Critically depending on surface
emissivity

Depends on surface emissivity

The slope can depend on surface
emissivty

Mostly depending on surface

pressure

Depends on the surface properties
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Exemplifying the concept of emissivity as a low frequency component
through spectra with different emissivity, but same atmospheric state
vector. The emissivity signal is very strong in

IASI Interferogram at full Spectrum
range
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Exemplifying the concept of emissivity as a low
frequency component through spectra with different
emissivity, but same atmospheric state vector. The

emissivity signal is strong

IASI INTERFEROGRAM CUT

BELOW 0.023 CM SPECTRUM
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Exemplifying the concept of emissivity as a low
frequency component through spectra with different
emissivity, but same atmospheric state vector. The

[IASI INTERFEROGRAM
BETWEEN 1.5-19CM
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DIFFERENCE SPECTRUM
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Exemplifying the concept of emissivity as a low frequency
component through spectra with different emissivity, but same
atmospheric state vector. The Difference with the Black Body
spectrum show that the emissivity is seen at low frequency but
not at high frequency

LOW FREQUENCY ANALYSIS HIGH FREQUENCY ANALYSIS

(THE NOISE HAS BEEN PROPERLY SCALED) (THE NOISE HAS BEEN PROPERLY SCALED)
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Use the difference spectrum!

Death Valley
Black Body
Aridisol
Entisol
mollisol
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_ Seviri cloud mask co-located with
IASI

Colocating SEVIRI to IASI  Details of the co-location
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Results: orbit 1 " ' %”W
Sea Surface: Aden Gulf, Red sea and Indian ocean
Land surface: Turkey and Arabian peninsula, Eastern Africa . i

Total

Total

2180
(100%)

8588
(200%)

1050
(200%)

1487
(200%)

Total coincidence: 82.5% Total coincidence: 88.2%
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Comparing SEVIRI-IASI cloud
mask with the SEVIRI imagery
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Comparing IASI cloud mask with the SEVIRI imagery.
Orbit 1
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Results: orbit 2; %ﬁﬂe
Sea surface: Mediterranean area, Atlantic Ocean (Namibia)

Land surface: Eastern Europe, Sahara desert, rain forest, )
Kalahari desert

Cloudy  Total

226 6974
(3%) (100%)

2794 3167
(88%) (200%)

Total coincidence: 92.6% Total coincidence: 94.1%
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Results: orbit 3; ' ?{(w”’“
Sea surface: Mediterranean area, then Atlantic Ocean
Land surface: Western Europe, Western Sahara desert, rain forest j

Total Total

661 4288
(200%) (200%)

1814 2730
(1200%) (200%)

Total coincidence: 93.1% Total coincidence: 92.6%
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TOTAL SCORES: 91%

Over 37626 1ASI spectra covering

1. Land surface (desert soil, rain forest, organic soil, canopy,
mountains)

2. Sea surface

ITSC-18 Toulouse March 2012



Conclusions

Combining Correlation iInterferometry with hs-
methodology we have devised a IAS| stand-alone cloud
detection scheme, which can work on |land and sea
surface.

The cloud detection looks at the clear-sky atmospheric
fingerprint and does not need any information about the
optical properties of the surface (emissivity)

A method has been developed, which uses the Chevalier
data base for the training. The surface emissivity has been
modeled with the Masuda sea surface emissivity.

No real IASI observations have been added to the training
data base.

The comparison with SEVIRI imagery and cloud mask
shows a coincidence which is higher than 90%.

ITSC-18 Toulouse March 2012 / \



	Improving cloud detection with  correlation interferometry:  �results from a IASI case study 
	��Intercomparison of retrieval codes for  hyperspectral infrared sounding observations 	� 	�
	IASI stand-alone cloud detection scheme�The baseline
	Our cloud detection approach and hs-methodology for IASI has been largely published in the peer reviewed literature
	Surface emission can be separated from atmospheric emission  with Correlation Interferometry, that is by properly exploiting the concept of partial interferogram
	Exemplifying the concept of emissivity as a low frequency component through spectra with different emissivity, but same atmospheric state vector. The emissivity signal is very strong in window regions   
	Exemplifying the concept of emissivity as a low frequency component through spectra with different emissivity, but same atmospheric state vector. The emissivity signal is strong at  low frequency�   
	Exemplifying the concept of emissivity as a low frequency component through spectra with different emissivity, but same atmospheric state vector. The emissivity signal is very low at  high frequency�   
	Exemplifying the concept of emissivity as a low frequency component through spectra with different emissivity, but same atmospheric state vector. The Difference with the Black Body spectrum show that the  emissivity is seen at  low frequency but not at high frequency�   
	Use the difference spectrum!
	The concept of hs-methodology based on transmittance has been demonstrated with three IASI orbits covering Mediterranean area and Africa
	Seviri cloud mask co-located with IASI
	Results: orbit 1�Sea Surface: Aden Gulf, Red sea and Indian ocean �Land surface: Turkey and Arabian peninsula, Eastern Africa
	Comparing SEVIRI-IASI cloud mask with the SEVIRI imagery 
	Comparing IASI cloud mask with the SEVIRI imagery. �Orbit 1
	Results: orbit 2; �Sea surface: Mediterranean area, Atlantic Ocean  (Namibia)�Land surface: Eastern Europe, Sahara desert, rain forest, �Kalahari desert
	Results: orbit 3; �Sea surface: Mediterranean area, then Atlantic Ocean  �Land surface: Western Europe, Western Sahara desert, rain forest
	Total scores: 91%
	Conclusions

