Recent Anthropogenic Increasesin Sulfur Dioxide from Asia Have Minimal Impact on Stratospheric
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Observations suggest that the optical depth of the stratospheric aerosol layer between 20 and 30 km has
increased 4-10% per year since 2000, which is significant for Earth's climate. Contributions to this increase both
from moderate vol canic eruptions and from enhanced coal burning in Asia have been suggested. Current
observations are insufficient to attribute the contribution of the different sources. Here we use aglobal climate
model coupled to an aerosol microphysical model to partition the contribution of each. We employ model runs
that include the increases in anthropogenic sulfur dioxide (SO,) over Asiaand the moderate volcanic explosive
injections of SO, observed from 2000 to 2010. Comparison of the mode! results to observations reveals that
moderate volcanic eruptions, rather than anthropogenic influences, are the primary source of the observed
increases in stratospheric aerosol.
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Figure 1. Observed and modeled time
series of stratospheric Aerosol Optical
Depth (AOD) from three latitude bands.
Monthly averaged AOD at 525 nm from a)
30°N to 50°N integrated from 15 kmto 30
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o e observations (black line) from SAGE ||
(2000 to Aug 2005), GOMOS (Mar 2002
onward) and CALIOP (Apr 2006 onward)
and the simulation results. Base-line
model runs arein green. Model runs with
_ _ the increase in anthropogenic emissions
= M (N - AT (Y from Chinaand Indiaarein blue. The
210 _ 30°St050°S, 15 km to 30 km : dashed blue line depicts amodel run with
LY 10x the actual increase in anthropogenic

o emissions. The model run with volcanic
emissionsisin red. The black diamonds
and initials along the bottom of the plot
represent the volcanic eruptions that were
"\ ‘ Va included in the model run. Panel c) also
v, - PO SO DI PPR denotesthe VictoriaFirein red.
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