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TWO MODIS AEROSOL PRODUCTS OVER OCEAN
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Introduction

Terra and Aqua carry 4 CERES (Clouds and the Earth’s Radiant
Energy System) and 2 MODIS (Moderate Resolution Imaging
Spectrora-diometer) instruments. CERES science team combines
their data on the SSF (Single Scanner Footprint) dataset. Over
ocean, two aerosol products are reported. The primary M-product
is derived from multi-spectral (0.55-2.1 um) MODO4 generated by
the MODIS aerosol group and re-mapped into CERES footprints.
The secondary (AVHRR-like) A-product is generated at LaRC
using a different cloud screening, and applying NESDIS’ single-
channel aerosol algorithm to radiances in two MODIS bands: 1
(0.65 pm; 1) and 6 (2.1 pm; 14,). A-product is useful to place 20+
yr AVHRR & 6+ yr VIRS aerosol records into more accurate M-
context, and to assess multi-channel MODIS improvements.
Objective

1) Document two aerosol products on Terra/Aqua CERES SSFs

2) Compare using two weeks of Terra data

Data
Terra CERES SSF (Edition 1A)
2 weeks of global data (15-21 Dec 2000 and 1-7 Jun 2001)
A-AODs (1), T5,) and their M-counterparts (ty;, Ty,)
Angstrom exponents derived from t°s: a=-In(t,/t,)/In(A,/A,)

TerralAqua Orbits and Local Obs Times

Nominal local Equator crossing times for Terra and Aqua:
EXT~1030 and ~1330. Due to systematic change in local
observation time (LT) with latitude, and due to MODIS cross-
scan mode, the actual LT for aerosol retrievals varies. Also, the
LT differs for the M- and A-products, primarily due to different
glint screening (40°-cone angle around glint point is excluded
from both products, plus the solar side of the orbit from the A-
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Fig1. Actual Terra (rominal 1030) and Aqua (1330) Fig2. Local times at which actual acrosol retrevals are
EXT.

Specifics of MODIS Radiances/Aerosols
MODIS has 7 solar reflectance bands from 0.47-2.11 um; 6 are
used in the M- and 2 in the A-retrievals. (For cloud screening,
more bands are used.) The M-algorithm fits a 3-parameter model
(radii of the 2 modes, and mixing ratio) to radiances in 6 bands.
The A-algorithm estimates 2 1 using single-channel LUTs (i.e.,
assuming fixed aerosol microphysics). MODIS radiances are
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Fig3. Truncation an (2) MODIS radiances and resuling truncation in (b) A- and (6 M-
retrevals,
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Fig.d. Mapping (let) - and (right) ¢, products for different sub-samples of data: (1) full products [M=(MeA)o(MoA) and
A=(Me, d () M- and Aand AcM]
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M- and A-products

Show much similarity. Differences are due to:

(1) Different sampling (cloud and glint screening)

(2) Different aerosol algorithms (including treatment of
aerosol microphysics, Rayleigh scattering, gaseous
absorption, surface reflectance, Radiative Transfer Model,
and inversion methods)

(3) Different propagation of data errors (resulting from sensor
cal and other radiometric uncertainties.)

MA-intersection
In order to highlight aerosol algorithm induced differences,
the MA-intersection sub-sample was formed. It includes only
those CERES footprints in which both M- and A-retrievals are
available and therefore sampling differences are minimized
(but not removed completely). Agreement between the 1y, and
T, is closer in the intersection sub-sample compared to the products
samples above.
M- and A-supplements
The supplements (sub-samples in which one product is
available but the other is not; note that areas may look
overlapped due to7-day temporal averaging) highlight
sampling-induced differences. The 1y, -1, differences are larger
here than in the products (top), and much larger than in the
intersection. Thus it is concluded that the major differences
between the M- and A-products on CERES SSF are caused by
differences in sampling (in particular cloud clearing).

Aerosol/Cloud Correlations
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Conclusion

Two aerosol products over ocean are available on the Terra and
Aqua CERES SSF datasets. Cloud screening and aerosol
algorithms  differ significantly, causing sampling and 1t-
differences. To estimate their relative effect, special sub-samples
have been constructed and analyzed.

The aerosol-algorithm induced differences (evaluated using the
intersection sub-sample) cause differences of At;~(4+5)x1073,
A1)~(3:1)x103, and Ao~0.1:+0.1. These differences appear to be
sun-angle and scan-position dependent, and may reach At~0.04.

Sampling differences are almost an order of magnitude larger:
A1~(0.030+0.03). Analyses suggests that different cloud screening
is most likely the cause. Different domains of scattering angle
may also contribute to the observed differences.

Plans
In-depth checks of M- and A-products on Aqua and Terra CERES
SSF for self- and cross-consistency.
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