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Terra/Aqua CERES SSF Aerosols ; w

2 MODIS

« Terra (Dec 1999, 10:30 AM)

« Aqua (May 2002, 01:30 PM)

 Aerosol over ocean: GSFC/Univ. of Lille (MODIS-group)

4 CERES: 2 Terra (FM1/2) + 2 Aqua (FM3/4) = 4 SSF datasets

 M-aerosol: primary (Cloud/Sampling Aerosol LUTs: M-group)
* A-aerosol: secondary t,(0.63), t,(1.61/2.13 um)

(Cloud/Sampling: LaRC; Aerosol LUTs: NESDIS)
 Both mapped to CERES footprints
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Previous M- vs. A- Comparisons (Terra) w
(JAS CLAMS Special Issue, 2004, submitted) ,

* M- and A- Products: Available in different domains

* Where both available: Compare reasonably well

* Differences: Due mainly to sampling not aerosol model
* Both M- and A-: Correlate with ambient cloud

This study: Check t,(0.659 um) for inter-consistency

« M- vs. A-product (on both Terra and Aqua)
« Terra (FM1) vs. Aqua (FM4) (both M- and A-)

14-20 October 2002
SSF re-mapped to (1°)?
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Terra/Aqua t,@0.659 um:
14-20 Oct 2002

Terra Aqua
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(A vs. M) compared to (Terra vs. Aqua)
Terra/Aqua correlation in M lower than in A!
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Terra: Avs. M
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M: Terra vs. Aqua

Tm QCT 2002: TERRA — AQUA
1DEG x 1DAY BOXES (N=51,944)

P%

D073 _

814000 | o

4

0 - .
—(0.12 =0.06 0.00 0.06 0.12
A T1

T1 AQUA OCT 2002: A — M
1DEG x 1DAY BOXES (N=55235)

R%

0: 40007 b 0: 0043

D_. I'_.'l-n..

-0.12 =—0.06 0.00 0.06 0.12
ﬂT1

Aqua: Avs. M

Tw OCT 2002: TERRA — AQUA
1DEG x 1DAY BOXES (N=22,507)

P%

0: 40004 o 00049

0 - .
—(0.12 =0.06 0.00 0.06 0.12
A T1

A: Terra vs. Aqua
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MODIS Cloud/Aerosol Correlation

Terra
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Conclusion

M-product: Terra/Aqua differ significantly
A-product: Terra/Aqua compare better
Terra/Aqua RMSD: Larger in M- than in A-product
M(A)-product: Aqua cleaner than Terra

Ambient cloud: Key parameter in both aerosols

Need checking
« over extended periods of time (climate)
Aqua Edition 1 (this study used Beta-version of Aqua)
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8-month average t@0.55 um:
Nov 1996 - Jun 1997

NOAA14/AVHRR
NOAA14/AVHRR ISOCPIGACE
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(Stowe et al. ) 1999
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Aerosol Retrieval Physics
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Aerosol Retrieval Physics

Cloud/Glint free TOA reflectance
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Fug ’ 4uguy 4ugpy

M-product: try capture (_P) variability
A-product: fix (_P) non-variable
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“ A-product (Minnis et al): Consistent w/ TRMM/VIRS

Cloud Screening ; w

M-product (Martins et al.): Done by MODIS Team

Glint Screening
M-product: Beyond 40° glint
A-product: Beyond 40° glint & anti-solar side of orbit

Aerosol Algorithm
M-product (Tanre et al. 1997; Remer et al. 2004)

Spectral: 6 bands from 0.55-2.13 um

Aerosol: Var Bi-LogNormal (Mode Location/Ratio)
Surface: Fresnel (V=7 m/s) + Black (except 0.55 um)
RT Model: Ahmad-Fraser (1981)

A-product (Ignatov Stowe 2002: Ignatov et al. 2004)

Spectral: Single-Channel: 0.659 & 1.640 um

Aerosol: Prescribed (Fixed) Mono-LogNormal
Surface: Fresnel (V=1 m/s) + Small Diff.Ref.

RT Model: Vermote et al. 6S (1997)
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1st CERES-II Science Team Meeting
March 29 - March 31, 2004, Boulder CO

Comparison of single- and multi-
channel AOD from MAPSS data

|. Laszlo and A. Ignatov
NOAA/NESDIS

with special thanks to
L. A. Remer
NASA/GSFC
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Objective and Strategy

* Objective:

— Compare single-channel (NOAA/NESDIS) and multi-
channel (NASA/GSFC) retrievals of AOD when only
the algorithms differ.

o Strategy:

— Retrieve single-channel AOD, ., at 25 oceanic
locations from 10-km reflectances in the MODIS
Atmosphere Parameters Subset Statistics (MAPSS)
dataset for the period of 2000-2003.

— Compare ¢ with multi-channel (level 2 MODO04) AOD,
_y from MAPSS.
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Left: Scatter plot of single-channel AOD vs. multi-channel AOD at 644 nm and
1632 nm for the single-channel geometry (solar zenith angle
zenith angle

Multi-channel AOD

Single-channel AOD

2,570, ? <60, 7>90, (no Aral Sea, no largé at NE Pacifip(N=2873)

24 5 AOD atb44 nm o AODat1632nm| /1.2
0 1:1 / 1:1
Q| / 1.0
8 ,
T 0.8
=
g 06
(&)
o
2 04
w
0. 0.2
0.0 | 0.0

Multi-channel AOD

and relative azimuth angle .

Right. Same as on the left, except the outliers are excluded.

—sun?

satellite

0004 08 12 16 20 2400 02 04 06 0.8 1.0 1.2
Multi-channel AOD

15

Single-channel AOD



o

%
Cy
€ Nowyms™

Single vs. Multi-channel AOD (cont.)
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Single vs. Multi-channel AOD (cont.)
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i Summary
g‘fm ° » Compared single- and multi-channel

AQOD derived from the same “aerosol”
reflectance at oceanic sites.

« Onaverage, (» ,;at644 nm for

@ high altitude (inland) sea.
<f0'6i — Linear Fit © .
08 » For (open) ocean sites, on average:
110 120 130 140 150 160 170 180
Scattering angle (degrees) - ¢> pyat644 nm

- ¢=> yat1632 nm

 InSSF,onaverage (= ,,
compensation?

« Slight dependence of - ,,0n
scattering angle _ aerosol/surface
model difference?

2_0_4; 1632 nm o ©
{ — Linear Fit
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