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A greatest sources of uncertainty for future climate predictions Is the
response of the global carbon cycle to climate change

LETTER

Increase in observed net carbon dioxide uptake by
land and oceans during the past 50 years

A. P. Ballantyne't, C. B. Alden?, J. B. Miller, P. P. Tans* & J. W. C. White'?

doi:10.1038/nature1129¢
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A major limitation: we cannot measure photosynthesis
above the leaf scale

Net CO, flux
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Global COS Budget

(Gg S a’!; Kettle et al., 2002; Montzka et al., 2007; Berry et al., 2013 )

COS>S502
Stratosphere OH uptake (82-110)

’
Mean atmospheric concentration\~500 ppt!
f\/\ Leaf uptake (730-1500)
Anthropogenic,

direct/indirect
(90-266)

sz=== 0 A B

ﬁ ﬁ ‘ Global ocean

Direct COS (110-190)

Soil uptake (74-180) Indirect CS,, DMS (149-330)
Unknown (~600)

BB, wetland (81-119)

29/5/2014 5th Kaplan, Sdot-Yam 5




COS Uptake by Leaf During Photosynthesis

| COS and CO, are taken up
. | S through leaf stomata during
CoS Ve 2 photosynthesis
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Exiting new technological advances
(Quantum cascade, mid IR lasers,

Mobile lab....
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Changes in ratio of COS to CO, uptake across scales
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_ AS9S [CO2],

ity Aco?2 [COS]a

PP = FCOS [C02a] ¥ 1
& [COS,] LRU
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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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A coupled model of the global cycles of carbonyl sulfide and CO,:

A possible new window on the carbon cycle
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The signature of the Terrestrial Biosphere
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The atmospheric COS/CO, “continuum”
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Cutoff1 smoother = 10 days
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C4 distribution and
impact on surface
[CO2]

C4 crops
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impacts on atmospheric CO, .1
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Perspective from the Planetary Boundary Layer (PBL)
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Perspective from canopy air measurements:
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Diurnal surface concentration measurements
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Linking events in the surface layer to the PBL
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Conclusions

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

* There is no alternative ‘“observational” means to directly
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 CO, and its stable

isotopes) provide additional insights to the biosphere
response to global change

Thank you
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