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Impact of anthropogenic aerosols on climate change




Atmospheric processes affecting aerosols
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Chemical transport model
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Optical extinction propetrties
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Externally mixed aerosol model:




Spatial and temporal aerosol heterogeneity
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Need for data assimilation




Framework for data assimilation
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Objectives




STEM-2K 1(Sulfur Transport and dEposition
Model)

Carmichael et al. 2003, Adhikary et al. 2007 Chung et al. e
2010




Satellite data specifications

Ref: http://modis-atmos.gsfc.nasa.gov , http://ladsweb.nascom.nasa.gov




STEM-2K1

3D species specific
aerosol concentration
at 50 km x 50 km

Species specific
aerosol optical
depth (AOD)

Methodology
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Processing of satellite data

Data quality
weight of each
measurement MODIS AQOD at
50 km x 50 km
model grid

MODIS level 2
AOD at

10 km x 10 km Uncertainty
with each
measurement

An example calculation to explain the algorithm
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Calculation of uncertainty in each level 2 measurement:

AAOD ==+0.05A0D £ 0.03 over ocean
and AAOD ==+ 0.15A0D £ 0.05 over land [ Remer et al. (2005)]

Uncertainty propagation:




Physical interpretation of optimal
interpolation




Equations in
Optimal interpolation algorithm

Adhikary et al. 2008




Implementation of optimal interpolation

algorithm
Initial assumptions :

T =AW 1 . +wWT,

where, 0<=w = B(i,i)/[O(i,i) + B(i,i)] <= 1 @




1.Observational error covariance matrix was re-evaluated using uncertainty

calculated while processing of satellite data

If o. be the uncertainty in each 10x10 km valid
pixel falling under a model grid where

c.=f xAOD + e,

then, Uncertainty b w262/ (X w,)2]"?

Thus , observational error covariance matrix now becomes
= i 2
O = (Uncertainty ;)" 1
2. Moreover, additional constraint equation is no more used for present

algorithm.




Results and discussion

1. Assimilation with different error covariance assumptions
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2. Evaluation of algorithm for March 2001
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Summary and future work

Ref: aeronet.gsfc.nasa.gOV@







