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Sulphur Cycle in AGCM4: Results

SO,= burden
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Sulphur Cycle in AGCM4:
Comparisons With Observations Near Ground

E Chin et al. (1996)

A Prospero and Savoie .

+ CASTNet (US EPA) 131 Sites
and CAPMoN (Env. Canada)



Sulphur Cycle in AGCM4:

Comparisons With Observations Near Ground
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Sulphur Cycle in AGCM4:

Comparisons With Observations Near Ground
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Sea Salt Aerosol in AGCM4: Results

Sea salt concentration
in first model layer

(in pg/kg)
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Sea Salt Aerosol in AGCM4:
Comparisons With Observations Near Ground
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Sulphur Cycle in CCCma AGCM4: SO, Emissions

Global Inventory Version 1B Global Inventory Version 1B
Level 1 (=100m) SOx Emissions as Sulphur Level 2 {(=100m) 50x Emissions as Sulphur
(1 degree x 1 degree Latitude Longitude Grid) (1 degree » 1 degree Latitude Longitude Grid)
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January Surface Aercoszal Mass Mixing Ratios {kq/kg)
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Janunry Surface Aerosol Mass Mixing Ratics {kg/kg)
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January Surface Asrosol Mass Mixing Ratics {kg/kg)
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Tracer Transport in AGCM4: Methodology
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Options for tracer advection in AGCM4:

* Spectral
* Semi-Lagrangian

physical variable



Tracer Transport in AGCM4: Idealized Tests
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Sea Salt Aerosol in AGCM4:
Parameterization of Mass Size Distribution

NaCl size distribution 8000
in marine

boundary layer
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Parameterization of Convection:
Basic Equations

da J
Mass Por = —g(pawc) +E—-D
Scalars Q(a ) = —2( awy") + Ex — Dx.—+ paS
pé’t Xe) = Oz P X X Xe T PAOy
9, %, B, 0
Momentum /.. (aw,) = ~ 3, (paw™) — pr+pa1+7 5, (aP,)



Parameterization of Cloud-Chemical Processes

Oxidation of S(IV) in cloud liquid water

S(IV) + 0, — S(VI)+ O, (Maahs, 1983)
S(IV) + H,0, —» S(VI) + H,0 (Martin, 1984)

[S(IV)] = [SO,]+[HSO;"]+[S0O5=], [S(VI)]=[SO,~]

Equilibrium between gaseous and dissolved species

H,0 <— H* + OH- NH;(g) <— NH;(aq)
S0,(g) «— SO,(aq) SO,(aq) «— HSO;" + H*
0;(g) «— O;(aq) HSO;” «— H* + SO;~

H,0,(g) «— H,0,(aq) CO,(aq) «— HCO; + H*
CO,(g) «+— CO,(aq) NH;(aq) + H* «<— NH,*

HNO;(g) «— HNO;(aq) HNO;(aq) «— H* + NO;-



Sulphur Cycle in AGCM4:
Comparisons With Observations During PEM
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Sulphur Cycle in AGCM4:
Comparisons With Observations During PEM
- Using Spectral Advection/Hybrid Variable
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Sulphur Cycle in AGCM4:

Comparisons With Observations During PEM
- Using Semi-Largrangian Transport
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Sulphur Cycle in AGCM4: Results

Zonal mean
S0O,= concentration

(in ppb)
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