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Global COS Budget

(Gg S a’!; Kettle et al., 2002; Montzka et al., 2007; Berry et al., 3013 )
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Perspective from the background atmosphere:
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Exiting new technological advances
(laser spectroscopy...)
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Changes in ratio of COS to CO, uptake across scales
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Ecosystem photosynthesis inferred from
measurements of carbonyl sulphide flux

David Asaf', Eyal Rotenberg', Fyodor Tatarinov', Uri Dicken’, Stephen A. Montzka? and Dan Yakir'*
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JOURNAL OF GEOPHYSICAL RESEARCH: BIOGEOSCIENCES, VOL. 118, 1-11, doi:10.1002/jgrg.20068, 2013

A coupled model of the global cycles of carbonyl sulfide and CO,:
A possible new window on the carbon cycle
Joe Berry,l Adam Wolf,2 J. Elliott Campbell,3 lan Baker.,? Nicola Blake,” Don Blake,’

A. Scott Denning,4 S. Randy Kawa,’ Stephen A. Montzka,” Ulrike Seibt,® Keren Stimler,”
Dan Yakir,” and Zhengxin Zhu®

T . HFM
Table 1. A Compilation of the Global Sources and Sinks Used for & T
PCTM Simulations of Atmospheric COS® w).....i. 0053t °N1 1055064 "W :
Sources Kettle et al., 2002 This Study - /}3 N f\/‘“\ ﬁ{,j\%{ ',%’1' .
Direct COS Flux From Oceans 39 39 Bl AN NS G
Indirect COS Flux as DMS From Oceans 81 81 - %f/' TNl
Indirect COS Flux as CS,; From Oceans 156 156 V4o BV \/JI 1 1
Direct Anthropogenic Flux 64 64 woj- A phgerved Y T
Indirect Anthropogenic Flux From CS, 116 116 . . model with Kettle fluxes
Indirect Anthropogenic Flux From DMS 0.5 0.5 F R T N
Biomass Buming 11 136
Additional (Photochemical) Ocean Flux HEM
Sinks ST
Destruction by OH Radical -9 —101 R M
Uptake by Canopy —238 ?ﬁ:i' RS SR, 5 NN I
Uptake by Soil -130 —355 P /7;‘5;\ LK
Net Total -5 -25 \. AN
A f/ IR RN/
9 S/
*Units are 1.0 x 10° g of sulfur. Fluxes changed in this study are . RV
highlighted with bold type. i
T R T R T T
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Perspective from the Planetary Boundary Layer (PBL)
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Perspective from canopy air measurements:

COS (pmol mol ')
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Linking events in the surface layer to the PBL
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Conclusions

COS is a useful tracer of CO2 exchange with the terrestrial ecosystems and
will add a powerful tool to a very limited arsenal..

There is no alternative “observational” means to estimate GPP on global scale
(new sun fluorescence is also developing)

Incorporating the use of several tracers controlled by different processes
(such as COS and CO2) provide additional insights (such as interactions of
surface with the PBL)

Developing means to link surface measurements to detect changes in the PBL
are important to obtain full perspective of biosphere-atmosphere exchange

Thank you
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C4 distribution and
impact on surface -
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Conclusions

COS is a useful tracer of CO2 exchange with the terrestrial ecosystems and
will add a powerful tool to a very limited arsenal..

There is no alternative “observational” means to estimate GPP on global scale
(new sun fluorescence is also developing)

Incorporating the use of several tracers controled by different processes (such
as COS and CO2) provide additional insights

Developing means to link surface measurements to detect changes in the PBL
are important to obtain full perspective of biosphere-atmosphere exchange

Thank you
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