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Source Functions (1)Source Functions (1)
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 (b) for direct mechanism (through spume):
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By two mechanisms:By two mechanisms:

[Monahan [Monahan et alet al. 1986]. 1986]
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Source Functions (2)Source Functions (2)

Smith et al. [1993]
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where A is strongly dependent on wind speed. For the jet mode, 
Log(A)=0.0676 u10 + 2.34, and for the spume mode
Log(A) =0.959 u10

0.5-1.476. fi is the mode width (3.1 and 3.3) and 
r0i mode radius (2.1 and 9.2 µm). 
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Source Functions (3)Source Functions (3)
Vignati et al 2001
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Comparison of Source FunctionsComparison of Source Functions
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Source Functions (4)Source Functions (4)

Gong 2003
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Comparison of Source FunctionsComparison of Source Functions
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Comparison with ObservationsComparison with Observations
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Model Configurations Model Configurations –– CAM/GCMCAM/GCM

128×64×32, 15 minResolution

Size-dependent particle and SO2 (Zhang et al 2001)Dry Deposition

Below- and In-cloud scavenging (Gong et al 2003) 
Explicit cloud scheme (Lohmann and Roeckner 1996)
Cloud activation and cloud S chemistry with MOZART’s O3, H2O2 and HNO3, and 
NH3 Brasseur et al. 1998) in stratoform and convective clouds (von Salzen et al. 2000)

Wet 
Processes

Nucleation, condensation, coagulation, on-line S chemistry with MOZART’s OH and 
NO3

Clear-sky 
processes

Aerosol mass mixing ratio in each size bin, cloud water and ice, DMS, SO2, H2S and 
H2SO4[g]

Prognostic 
Variables

Sulphate: anthropogenic SO2 and SO4 (GEIA 1B: 2-level)
oceanic DMS concentration (Kettle et al.  1999) 
land H2S (Benkovitz et al. 1994)

Sea-salt: Monahan 1986, Vignati 2001, Gong 2003
BC/OC: fossil fuel (Cook et al.)

bio-mass (Liousse and Penner et al)
boreal (Lavoue et al)

Soil Dust: size-segregated (Marticorena and Bergametti 1995)

Sources

12 bin sectional model: r=0.005 – 20.48 µm [dry]Aerosols
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Global 3Global 3--D Simulations (1)D Simulations (1)

ln(χ10)  =  ln(b) + A u10
A=0.12 - 0.27 (Gong et al 1997)

Obs.

Model - Vignati
A=0.00 - 0.03
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Global 3Global 3--D Simulations (2)D Simulations (2)

ln(χ10)  =  ln(b) + A u10
A=0.12 - 0.27 (Gong et al 1997)

Obs.

Model - Gong
A=0.14 - 0.17
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Impact of Impact of Θ Θ on Seaon Sea--salt Fluxsalt Flux
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Global SeaGlobal Sea--salt Budgetssalt Budgets
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Global Annual SeaGlobal Annual Sea--salt Budgetssalt Budgets
 

Budgets Flux Dry Deposition Below-cloud In-cloud  

 Northern Southern Northern Southern Northern Southern Northern Southern 

d < 1.0 µm 5.834×1010 1.255×1011 -2.533×1010 -5.188×1010 -1.644×1010 -3.416×1010 -1.097×1010 -2.061×1010 

d > 1.0 µm 3.156×1012 6.789×1012 -2.953×1012 -6.364×1012 -1.646×1011 -3.583×1011 -4.626×1010 -8.397×1010 

Sub Total 3.215×1012 6.915×1012 -2.978×1012 -6.416×1012 -1.810×1011 -3.925×1011 -5.722×1010 -1.046×1011 

Land Percent 1.22% 0.75% 2.19% 0.97% 4.72% 2.20% 5.43% 1.96% 

Sub-micron Percent 1.81% 1.81% 0.85% 0.81% 9.08% 8.70% 19.17% 19.71% 

Total 1.013×1013 -9.394×1012 -5.735×1011 -1.618×1011 

 
The land percent is due to the coastal regions and depends on the model resolutions. 

kg

[Erickson and Duce 1988] of 1.0 - 3.0×1013 kg 
Gong et al 2003
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Factors for SeaFactors for Sea--salt Productionsalt Production

Production Scheme
Surface Wind Speed and Frequency 
Distributions
Integration Scheme for Size Distributions

AEROCOM Parameters
Scheme: Gong 2003
Wind Speed: ECWMF 6 hr, 1°¥ 1°
Size Distribution: 24 bins 0.005 − 20.48 µm 
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Size ConfigurationSize Configuration
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SeaSea--salt flux with ECMWF Wind salt flux with ECMWF Wind 
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