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Atmospheric Correction
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Note: ρw(765) ≈ ρw(865) ≈ 0, and define
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The correction algorithm then does the following
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τa(765)/τa(865) = (865/765)ΑΕ
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GOOD CALIBRATION IS REQUIRED

Typical values (clear atmosphere)

λ ρt(λ) ρw(λ)
412 0.34 0.040
443 0.29 0.038
488 0.23 0.024
531 0.19 0.009
551 0.15 0.005
670 0.10 0.0004

⇒ Successful operation requires excellent relative
calibration



POLARIZATON

MODIS polarization sensitivity can lead to
significant error:
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• Original Polarization Sensitivity Correction:
Assume that ρt(λ) is polarized in a manner
identical to the Rayleigh component ρr(λ)

• Revised Polarization Sensitivity Correction:
Assume that all of the components of ρt(λ), other
than ρr(λ), i.e., ρA(λ) and ρw(λ), are completely
unpolarized.



INDICIA OF ALGORITHM PERFORMANCE

1. Variation of )865,765(SSε
across the MODIS scan

At a given location and time, )865,765(SSε
 varies in a

systematic manner across the scan that is

characteristic of each of the candidate aerosol

models.

How does 

)865,765(SSε
 vary across the MODIS

scan?









MODIS Scan (Hawaii Day 80)
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• The fact that )865,765(SSε  shows the predicted

behavior across the scan suggests that the relative

calibration of Bands 15 and 16 are very close to

correct.

• However, the absolute values of )865,765(SSε
are a little higher than the range of the models,

suggesting that the calibration factor (counts to

radiance) of the 765 nm band may be a little too

large relative to the 865 nm band.

• Note that changing the relative calibration factors
of these two bands will necessitate recalibrating the
others as well.



2. Comparison of water-leaving radiance with
SeaWiFS

Look at 2000129 off U.S. East Coast
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• When AOD(865) < 0.20, there is good agreement
between SeaWiFS and MODIS.  This implies that
the MODIS calibration is very close to being
correct.
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• The fact that )865,765(SSε  shows water

structure in 2000129 indicates that there is residual

water radiance in the NIR.  Add a correction to the
ρw(765) ≈ ρw(865) ≈ 0 assumption.  Note, this may
increase the processing time.

• MODIS AOD(865) compares reasonably well with
SeaWiFS except in the vicinity of the sun glint.



3. Global Behavior of nLw(λ)

• Do the nLw's vary from orbit-to-orbit
   in an expected manner?
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• Cross-scan and orbit-to-orbit behavior of nLw(412)
is now excellent.

• Cross-scan and orbit-to-orbit behavior of nLw(551)
implies that more work is required for this band.



Next Steps (Near Term)

• Refine calibration in NIR and then visible

• Add routine to include estimate of ρw in the NIR

• Adjust calibration of the fluorescence bands using
an ocean-atmosphere model in the red and NIR.

• Add BRDF correction for a better comparison with
SeaWiFS

Our intention is to have the first three in place for the
reprocessing software.



Next Steps (Farther Term)

• Retrieval in dust.

• Case 2 waters (coastal)

These require coupled ocean and atmosphere
retrievals, and the concomitant significant changes to
the structure and speed of the processing algorithms.


