
ABSTRACf 

Anthropogenic sulfate aerosol influences the global energy budget through the 
enhancement of clear-sky and cloud albedo [Twomey et al., 1984; Charlson et ai., 1992]. Here 
we report on a study of the seasonal variability of sulfate burdens (volume integral of the 
concentration) over the North Atlantic Ocean using a sub-hemispheric scale Eulerian transport 
and transfonnation model that calculates sulfate burdens from precursor emissions. The 
meteorological driver is the output from the 6-hr forecast model of the European Centre for 
Medium-Range Weather Forecasts; the model includes transport, sulfur chemistry with 
parameterized oxidant concentrations, time-and-Iocation dependent dry deposition, and wet 
deposition [Benlwvitz et ai., 1994]. 

Simulations have been perfonned for an area from 141°W to 62°E and from 12°N to 81°N 
for four seasonal periods: Jun 28 to July 31, 1986 (JJ86); Oct 14 to Nov 15, 1986 (ON86); Jan 28 
to Feb 28, 1987 (JF87); and Mar 28 to Apr 30,1987 (MA87) [Benkovitz and Schwanz, 1997]. 
Residence times for sulfate are approximately 5 days, lowest for ON86 and highest in JJ86 and 
MA87. Residence times for MSA are also approximately 5 days, lowest for ON86 and highest 
for JF87. Residence times for S02 are approximately 2 days except for JI87 when due to much 
lower deposition velocities and oxidation rates it is 6 days. Residence times for DMS are 
similar, with a high of 4 days for JF87. For all simulations the major sink of sulfate is wet 
deposition, which removes approximately 85% of the sulfate. Due to the greater availability of 
oxidants and the faster conversion rates, aqueous phase oxidation is the major sink for S02 for 
JJ86 (removing 45%), for the other three simulations dry deposition was the major sink for S02, 
removing from 65% (JJ87) to 45% (ON86 and MA87). 

In the central North Atlantic (400 W to 20'W) anthropogenic sources in North America 
(west of 30°W) were generally the major contributors to the sulfate burden, except for certain 
weather patterns such as a cut-off low pressure system west of the Iberian peninsula (April 4 to 7, 
1987), when anthropogenic sources in Europe (east of 300 W) become the major contributors. 
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