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OCS in the ocean 
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The missing source of OCS 

Modelled bottom-up approach: 

⇒  Direct oceanic emissions between 537 and 3997 Gg S per year 
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Can the tropical ocean account for the missing 
source? 

 
 

Carbonyl Sulfide and GPP: the oceanic perspective | Sinikka Lennartz 
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Box modelling of OCS concentrations 

​𝑑𝐶/𝑑𝑡 =𝑃𝑃(​𝑎↓𝐶𝐷𝑂𝑀 , 𝐴𝑄𝑌, 𝑈𝑉)+𝐷𝑃(​𝑎↓𝐶𝐷𝑂𝑀 )−𝐻𝑌(𝑝𝐻, 𝑇)±𝐴𝑆𝐸( ​𝑢↓10 , 𝑇, ​𝑐↓𝑎𝑖𝑟 )  
photoproduction 
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Parametrizations: von Hobe et al., 2003 

Indian Ocean: 
OASIS cruise 
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Box modelling of OCS concentrations 

 
oceanic direct OCS emissions: 9.8 Gg S per year  

n=169 daily means 
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Contribution of indirect emissions 
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77.7 Gg S/yr OCS 

 
DMS+OH          OCS  
(Barnes et al., 1994) 

 

high 
uncertainty! 
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132 Gg S/yr OCS 

 
 
CS2 + OH          OCS 
(Chin, 1992) 

 

high uncertainty! 
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Does the ocean account for the missing source? 
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… direct emissions: very unlikely 
 

… indirect emissions: unlikely, but high uncertainties 
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•  Oceanic emissions: 
•  photochemistry OCS/CS2: FDOM analysis 

•  incubation experiments for CS2  

•  more field observations 

•  Generally:  
   Atmospheric budget of OCS may need revision 

Outlook 



Acknowledgements: 
•  Project ROMIC-THREAT, TRACE-EC (YIG Prof. 

Marandino), TransPEGASO, BMBF SONNE: 
OASIS-SONNE and ASTRA-OMZ 

•  Contributors to OCS oceanic database: M.O. 
Andreae, G. Uher, V. Ulshöfer, O. Flöck, G. Cutter, 
M. von Hobe, X. Xu, H. Bingemer 

•  CS2 measurements during ASTRA-OMZ: D. Booge, 
C. Schlundt 

 
•  ECMWF (ERAInterim) and NASA (AquaMODIS) 

Thank you for your attention! 


