Aerosol Retrieval Experiment

Why retrieval experiment?

MODIS C005 Vs. AERONET
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MODIS C005 AODs at 0.66 um MODIS C005 Fine AOD and FMW at 0.55 um are highly biased

are over-estimated low.

Non-unique inversion?

Aerosol Model?

Surface Reflectance?
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Sensitivity of Retrieval to Measurement Error

Change in apparent reflectance A pl ==x2 percent

Sensitivity of MODIS Aerosol Retrieval to Change in Input Reflectance p/
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Sensitivity of Retrieval to Aerosol Model

Use of “Absorbing/Smoke” Model as a fine-dominated model

"Absorbing/Smoke" Model
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® No significant change in aerosol retrieval

® Retrieval are similar to that provided by MODIS C005
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Sensitivity of Retrieval to Aerosol Model

...continued

Use of “Kanpur” Wintertime Model as a fine-dominated model

"Kanpur" Wintertime Model+"Spheroid/Dust" Model
y=1.41x-0.1 y=1.22x-0.21
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» Kanpur model over-estimates AOD
v Some improvement in retrieval of FAOD
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Sensitivity of Retrieval to Change in Visible Surface Reflectance

Why surface reflectance needs to be changed?

® Change of aerosol models didn't work much

® Derivation of surface reflectance empirical relationships used for aerosol retrieval
are based on worldwide MODIS/AERONET data (except India!)

® Results from Bangalore surface reflectance experiment suggest that the actual visible
surface reflectance differed from that estimated by MODIS

v One can modified existing surface reflectance
parameterization by changing it in step
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Sensitivity of Retrieval to Visible Surface Reflectance

...continued AOD Comparison

Slope of Regression
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Sensitivity of Retrieval to Visible Surface Reflectance
...continued

FAOD Comparison

Slope of Regression
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Rootmean-squre error in FAOD 550 nm
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Sensitivity of Retrieval to Visible Surface Reflectance

..continued Optimum Solution

Improved Spectral AOD

Comparison of New MODIS AOD Retrieval with AERONET
"Absoring/Smoke"+"Spheroid/Dust" “ AbS O rb | n g/Sm O ke ” + “ Sp he rO I d/D USt ”

.
s _
ApS =+0.02

y=1.05x-0.06 y=1.00x-0.06 y=1.03x-0.07 <+

18 18 :

A pyes=-+0.02
E s E 14t Po.c6 -
S 2 3 1.2
=) e
g ' a |

5]
Qos < 08
g 0.6 g 0.6}
g 0.4 g 0.4} e
0.2 0.2 -

: [ : 0 P N ;
00 02040608 1 12141618 GO 02040608 1 12141618 0 02040608 1 12141618
AERONET AOD (0.47 pm) AERONET AOD (0.55um) AERONET AOD (0.66 um)

Improved Fine AOD and FMW

Comparisonof New MODIS Retrieval with AERONET

Error in spectral fit at 0.66 pum

Comparison of Error in Fit (¢) at 0.66 um
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Sensitivity of Retrieval to Visible Surface Reflectance

_..continued Error Distribution

Error Distribution of Retrieved Aerosol Parameters 0 55um
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Testing Proposed Changes Over Greater India

AOD (550 nm) Fine AOD (550 nm) FMW (550 nm)
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Testing proposed changes with In situ Measurements

Spatial Composite of Accumulation Mass Fraction
February 2004

ISRO-GBP Land Campaign Results
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Testing proposed changes with In situ Measurements

...continued ISRO-GBP February 2004

Aerosol Model Sensitivity

"Abs/Smk" Model "Kanpur" Model
?‘; I-""; o '

=>Changing aerosol models does
not produce observed pattern of
accumulation mass fraction
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