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Table 1. Global Budgets of Main Sulfur Species (TgS/yr) and Their Lifetimes (d)

Liu et al., 2007 Range of Other Modelsa Estimated Approximate avg. of last
Min Max Std. Deviationb Diversityc two columns

DMS
Sources 26.1 10.7 27.6 4.3 11.7 8.0
Oxidation 25.9 10.7 27.6 4.3 11.7 8.0

Global Lifetime 2.4 0.5 3 0.6 ---

SO2
Sources 99.4 83.2 126 10.9 9.9 10.4

Anthropogenic 69 55 92 9.4 5.5 7.5
Ship  --- 2.5 4.7 0.6 0.3 0.4

Volcanic 4.8 3.4 14 2.7 0.4 1.5
DMS Oxidation 25.6 10 25.7 4.0 11.5 7.8

Sinks 99.1 91.7 126 8.8 ---
Dry Deposition 27.6 14 56 10.7 8.8 9.8
Wet Deposition 4.9 0 20 5.1 1.6 3.3
Oxidation (-->SO4) 65.9  ---  ---  --- ---

Global Lifetime 2.4 0.6 2.6 0.5

NSS-Sulfate
Sources 65.8  ---  ---  --- ---

Direct Emissionsd  --- 1.1 4.6 0.9 1.8 1.3
Heterogeneous Ox. 49.3 24.5 57.8 8.5 10.8 9.7
Homogeneous Ox. 16.6 6.1 16.8 2.7 5.8 4.3

Sinks 65.7  ---  ---  ---
Dry Deposition 3.6 2.5 18 4.0 2.0 3.0
Wet Deposition 62.1 24 74 12.8 13.7 13.2

Global Lifetime 4.3 2.6 6.8 1.1 0.8 0.9
aModels included: Langner & Rodhe [1991], Pham et al. [1995], Chin et al. [1996], Feichter et al. [1996],

Graf et al. [1997], Lohmann and Feichter [1997], Chuang et al. [1997], Roelofs et al. [1998], Koch et al.
[1999], Lohmann et al. [1999], Haywood & Boucher [2000], Rasch et al. [2000], Chin et al. [2000], Chuang
et al. [2002], Rotstayn and Lohmann [2002], Easter et al. [2004], Koch et al. [2006], and Kloster et al. [2006].
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Mean: ‐0.015 ± 0.123 ppt m/s 



  

€ 

∂[SO2]
∂t

 =  − ∂
∂z

w'[SO2]'  −
 

U ⋅ ∇[SO2] +  PDMS  −  Lchem

€ 

PDMS =  γ ⋅ kOH +DMS[OH][DMS] ⇒  γ ≥ 0.95

€ 

Lchem  =  kOH +SO2[OH] +  1
kmt

+
1

kO3 + kH 2O2

 

 
 

 

 
 

−1 
 
 

  

 
 
 

  
[SO2]

         ÷         = 6 d 



daytime DMS 
nighttime DMS 

daytime SO2 
nighttime SO2 



PASE Results:  ~0 to 0.095 h‐1, Average: 0.045 h­1  



Number of refs: 19 13 11
AVERAGES: 70.3 57.4 23.1 76.9
Standard Deviation: 22.4 14.9 10.4 10.4
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DMS ~70% (±20%) →       SO2  
~60% (±15%) →      H2SO4 (g)/SO4

2−(aq)Aqueous/Gas: 75/25 
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Loss Rate:  -0.14 h-1 

  =-3.9e-5 s-1 



Loss Rate:  -0.15 h-1 

  =-4.3e-5 s-1 



PASE Results:    ~42% DMS Flux  NSS 
   ~30 ppt of NSS in 12 h day 






