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Radiation Transfer Equation
in CO, Slicing Algorithm

Radiance from a
partly cloudy FOV

[, =ng, L,**d+ (1 - ng,) I where ng, = effective cloud amount (ECA)

[,bed = B, [T(Pc)] where B,= Planck function,
T(Pc) = temp at cloud top pressure Pc

Two unknowns: 1g, and Pc



Two unknowns require two equations

Pc Ps

L1y Mgy J Ty AByy + (1- €)1 Bsry - J B,,(T(p)) det)
ps 0
Pc Ps

(L2-1,,™) Mgy, J Ty ABy, + (1- 8)7455) By - J B,,(T(p)) det)
ps 0

Different ratios
reveal cloud
properties

at different levels

hi - 14.2/13.9
mid - 13.9/13.6
low - 13.6/13.3

ECA is evaluated from the infrared window (IRW) band

(IIRbd-IIRCIr)




CO, channels see different levels in the atmosphere

14.2 pm 13.3 um

Band 36
Band 35
Band 34 |
Band 33

Prassute (hPa)
EM

10°L . e \.,33 :
0 0.1 0.z : .

FMODIS Weighting Functions —dz/dp



Outline of presentation

CO, slicing approach -- MODIS cloud top
property algorithm

Intercalibration with AIRS suggests
spectral shifts for the MODIS CO, channels

Preliminary cloud top property results with
shifted Spectral Response Function

Summary



300
280
260
240
220
200

300
280
260
240
220
2200

300
280
260
240
220
200

Aqua MODIS IR SRF overlald on AIRS Spectrum

: \gi i l I
- 36 3534 33 s
550 700 750 800 850 900 950 1000 1050 1100 1150
Wavenumber (cm™!)
B I I I l l I N
A il .
— ‘ —]
[ | | , 28 | . | | | ]
1200 1250 1300 1350 1400 1450 1500 1550 1600 1650
Wavenumber (cm™!)
l
- R | | 28 a2 | 20 | .
2200 2300 2400 2500 2600 2700

Wavenumber (cm™!)



calidili R Ry e | o
// /I 11) "f J)iif sIS- AN gaaldyy | 142
Images of 6 Sep 2002 2% -SERT T iy
descending MODIS oK
brightness temperatures 139
(left panels) and AIRS
minus MODIS
brightness temperature 13.6
differences (right
panels) for bands 36
thru 30. 133
From Tobin et al 2005
12.0
11.0
9.7




MODIS band 35

(13.9 um) brightness
temperature differences
using original SRF
(black) and using
MODIS SREF shifted
+0.8 cm -! (red)
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MODIS Weighting Functions with/without SRF shift
(U.S. Standard Atmosphere)
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Outline of presentation

* CO, slicing approach -- MODIS cloud top
property algorithm

* Intercalibration with AIRS suggests
spectral shifts for the MODIS CO, channels

* Preliminary cloud top property results with
shifted Spectral Response Function (mid-lat
& tropics)

* Summary



Study case 1:

Mid-Lat area
( 1500UTC
2004336 )
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Band 31
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Calculated Clear Radoance (mw!mz.ster.cm‘w)

Aqua MODIS Clear radiance: obs. vs. cal.( Mid Lats )
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Calculated Clear Radiance vs. Observed Clear Radiance
in Mid-Lat. for band 33, 34, 35, and 36

Upper: using original Spectral Response Function
Bottom: using Tobin’s shifted Spectral Response Function
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Cloud retrieval method with original SRF (left) and with shifted SRF (right)



ECA with original SRF (left) and with shifted SRF (right)
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Study case 2:

Tropical area
(0320UTC
2004336)

Aqua
Band 36




Calculated Clear Radoance (mwlmz.ster.cm‘w)

Aqua MODIS Clear radiance: obs. vs. cal.( Tropics )
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Upper: using original Spectral Response Function

Bottom: using Tobin’s shifted Spectral Response Function



[ Spotty, noisy
: retrievals
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cirrus
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Tropics HI CTP with original SRF (left) and with shifted SRF (right)
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Summary

Comparisons of AIRS and MODIS radiance observations are
applied at MODIS for cloud property retrievals

Differences for MODIS band 34(13.6 um), 35(13.9 um), and 36
(14.2 um) display clear and significant dependencies on scene
temperature, shifted values for band 36: +1.0 cm, band 35: +0.8
cm-!, band 34: +0.8 cm!, and band 33: -0.15 cm! are tested in
MODIS Cloud Top Properties retrievals

Detection of high thin cirrus 1s found to be sensitive to CO,
channel spectral response functions

In Mid-latitudes, MODIS CTP retrieval with shifted SRF find
more high thin clouds, thick cloud edges problem 1s improved by
shifted SRF

In the tropics, SRF shifted results are not as good — more studies
are needed
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