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Outline 

 Carbonyl sulfide – what is it? 

 COS and photosynthesis 

 The atmospheric imprint of global photosynthesis 

 Carbon cycle terminology 

 The gross primary productivity dilemma 

 Using COS to infer gross primary productivity 



Carbonyl sulfide 

 Abbreviation: COS or OCS 

 Most abundant sulfur-containing gas in atmosphere 

 Present global annual average mixing ratio: 500 ppt 

 Atmospheric lifetime: ca. 1-3 years 



after Launoise et al. (2015, ACP) 

drawing by Florian Kitz 
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COS and photosynthesis 

Berry et al. (2013, JGR) 



Campbell et al. (2017, EOS) 

COS and CO2 



Aydin et al. (2016, JGR) 

COS in ice cores 



Terrestrial carbon cycle 
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Global carbon cycle 

1 ppm ≈2.12 PgC 

IPCC (2013) AR5 WG1 



Terrestrial carbon cycle 
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The GPP dilemma 

Model Measurements GPP 
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Multiple constraints on GPP 

Flux partitioning (FP) methods 
Light use 

efficiency (LUE) 
methods 



Model Measurements GPP 

λ=(FCOS/χCOS)/ 

(GPP/χCO2) ≈ const. 
no other COS sources or sinks 

FCOS, χCOS, χCO2 

Wohlfahrt et al. (2012, PCE) 

GPP=(χCO2/χCOS) . (FCOS/λ) 

COS flux partitioning 



COS flux partitioning 

Berkelhammer et al. (2014, GBC) 



COS flux partitioning 

Asaf et al. (2013, NatGeo) 



Kooijmans et al. (2016, AMT) 

www.aerodyne.com 

Laser spectroscopy 



Activities 2015-2016 



Spielmann et al. (in prep.) 

Ecosystem-scale 



Kitz et al. (in prep.) 

Soil complications 



Take-home message 

 Carbonyl sulfide – a key component in the multiple constraints 
approach for narrowing down uncertainty of GPP 

 Huge potential for global scale analyses combining satellite 
measurements and transport modelling 

 COS and stomatal conductance – even more promising?! 



Campbell et al. (2015, JGR) 

Anthropogenic COS 
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