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Our paper was aimed at quantifying the effects of urbanization on aerosol optical
thickness, averaged separately over regions with differing population densities
in the Indian subcontinent.



To estimate the effect of urbanization on aerosol optical thickness,

we used AOT averaging over extensive territories of the Indian
subcontinent with differing population densities.

Even though, there are some sites without correspondence between
population and AOT, however, AOT averaging minimizes their
effects on the total dependence of AOT on population density.
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Comparison between the 8-year (2000 — 2008) mean distribution of
MODIS AOT and that of population density for the months from
October to February.
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We removed the factors which influence AOT, but do not depend on
population density:

These factors are natural aerosols (desert dust); the effects of cloudiness
during the monsoon period; and the anomalous precipitation associated with
increased wet removal of atmospheric aerosols.

These factors interfere with determining the relationship between AOT

associated with anthropogenic activities and population densities; and that
between AOT trends and population growth.
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The 8-year (2000 — 2008) mean distributions of MODIS cloud fraction
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The monsoon season with high cloud presence is unfavorable for studying
relationship between population figures and satellite-based AOT
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The 8-year (2000 — 2008) average seasonal variation of MODIS cloud
fraction over the Indian subcontinent
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The period from October to February is the favorable season for our study — this
is the season with minimal cloud fraction and minimal dust activity.
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Spatial distribution of precipitation anomalies (in %) in winter 2005
— 2006, in relation to their corresponding eight-year mean.
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The eight-year (2000 — 2008) mean AOT averaged over the regions
with differing population density from October to February
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The dependence of AOT on population density is monotonic: an increase in
population density is accompanied by an increase in AOT.
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The time series of AOT averaged over the regions with differing
population density, for the months from October to February — as
an indication of the deterioration of air quality.
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Conclusions

1) Over the past decade, despite the significant increase in
the world population and air pollution, there is no trend in

natural and anthropogenic aerosols over the ocean and
remote areas over the land.

2) Over the specified regions in the Indian subcontinent with
differing population densities:

(a) the higher the averaged population density — the
bigger the averaged AOT,

(b) over more than 70% of the Indian subcontinent, a

population growth of ~1.5% yr was accompanied by
increasing AOT trends of over 2% yr-.
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