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Background

* HYPOTHESIS |
#Anthr opogenic enissonsof SO, influence cloud

and clear-ky albedo and can thusinfluence
climate.
* MECHANISMS

#Direct: enhancament of clear-sky albedo.
#Indirect: enhancament of average cloud albedo .

% PROPERTIES | -
#Both forcing and resultsarehighly variable in time

and oace.
% EXISTING CONDITIONS

#Feav obsrvational dataareavailable.
#Conggent estimates nesd modeling studies.

% METHOD OF STUDY -
#Modd aulfate concentrationsexplicitly with high

Yace and timeresolution.
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Specifications

% M eteorology
#ECMWEF unitialized analyses.
#1.125° x 1.125° horizontal resolution.
#15 vertical levels.

% Transport
#Bott advection scheme as modified by Easter.

% Dry deposition
#Time and location dependent using the

methodology of Wesdly and the ECMWF
meterological data.

* Wet deposition:
# Berkowitz/Hales.
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Simulations
% Temporal domain
#June 28 to July 31, 1986.
#October 14 to November 15, 1986.
#January 28 to February 28, 1987.
#March 28 to April 30, 1987.

% Geographic domain
#140°W to 68°E.
#12°N to 81°N.

Yy Emissions

#Anthropogenic SO, and primary sulfate
I NAPAP for North America
' EMEP for Europe
I Dignon (1989) for all other areas
#Blogenic DM Sfrom Bateset al. (1992); ocean DM S

distributed using Costal Zone Color Scanner (CZCS).
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Analysis of Model Input and Results

% M eterology
#Wind vector plots.
#Synoptic charts.

% Comparison with observations
#Time series.
#Histograms.

% Graphics
#Maps of sulfate column burdens.
#Time seriesof relative contribution of sour ces.

% Autocorrelation studies
#1/e decay of temporal and spatial autocorrelation.



GChM-OVeasonl

Analysis of Model Input and Results

Yy Animations

#Animations of the development of the sulfate
column burden.

#Web gite: http://www.ecd.bnl.gov/sulfate model .html

% Analysis of meteorological influences on
sulfate column burdens.

% References
#Benkovitz et al., JGR 1994.
#Benkovitz & Schwartz, JGR 1997.
#Barth et al., JGR (submitted).
#Rasch et al., JGR (submitted).
#Benkovitz et al., (in preparation).
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% Comparisons

Comparison of Modeled and Observed Surface Mixing Ratios
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Anthropogenic Emissions of S for 1990
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DMS Oceanic Emissions for 19951101
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Location of Flight 24
December 7, 1995
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GChM-OVegon 3

Ten-Day Simulation Includes

% Qulfateand sea salt aerosols.
% Water uptake and rdeasewith changing RH.

% Nucleation of H,S0 vater aerosol via
Jaecker-Voirol &Mirabd (1989).

% Sea salt sourcevia 9mith et al. (1993).
% Condensational growth.

% Coagulation.

% Sizeresolved dry deposition.

* Wet removal in precipitating clouds.
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Results of a Ten Day Simulation

Logio Number Concentration
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GChM-O Version 3

Retrieval of Aerosol Optical Properties From
Moments of The Particle Size Distribution

% The Multiple |somomental Distribution

Aerosol Surrogate (MIDAS) Technique

#Retrieves families of isomomental surrogate
distributions for thetruesize distribution from its
lower moments.

#Each distribution isa multimodal lognor mal or
modified gamma distribution.

#For retrieved lognormals, the MIDAS technigque
'‘broadens the abscissas obtained from Gaussian
guadratureinto 'modes of finite width.

#QOptical properties are computed from an average
of theretrieved distributions.






GChM-O Version 3

Figure Caption.

Reduced forcing per unit volume (um? cm™) for each of
thetest distributions.
(a) Q = exact results, "* =retrieved lognor mal results,

A =retrieved modified gamma results, at

A =632.8 nm and n =1.55-01.
(b) Ratio of retrieved result to exact result.

"* = lognormals, A = modified gammas,
# = modified gammas aver aged over the solar

spectrum of Coakley et al. (1983).
(c) Q = exact results, *" = 3-point quadrature.
(d) Ratio of thequadratureresult to the exact result.

" = thesingle wavelength results,
# = theresultsaveraged over the solar spectrum.



RETRIEVAL TECHNIQUE 3-POINT QUADRATURE
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