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Ozone Impacts - Determined
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Fuhrer al. 2009 (Naturwiss.)

ROS

ROS: reactive oxygen species
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Ozone Impacts - Modelled
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Ozone Feedbacks in the Plant
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Picchi et al. 2010 (AEE)Hoshika et al. 2013 (Ann.Bot.)
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Ozone Feedbacks in the Plant
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R-COH ROS

anti-oxidative defenses precursors
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Ozone Feedbacks in the Plant
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Damage

ROS

Tissue stability

Isoprenoids precursors

Siwko et al. 2007 (Biochimica) Fares et al. 2006 (Phys. Plant.)
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Ozone Feedbacks in the Plant
ambient O3

internal O3

R-COH
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Ozone Impacts – Not Modelled

cum. O3 conc.
cum. O3 uptake

P
ho

to
sy

nt
he

si
s

N
et

 P
rim

ar
y 

P
ro

du
ct

io
n

no induction

induction

8 | JUFRO, Nice | 04.06. 2015



KIT – die Kooperation von
Forschungszentrum Karlsruhe GmbH
und Universität Karlsruhe (TH)

Plant – Atmosphere Feedback

Feedbacks !
AVOC
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Relevance of BVOC emissions

 Climate change will increase 

temperatures and ozone conc.

 + BVOC

 Land Use Change will promote 

bioenergy plants 

 + BVOC

10 | JUFRO, Nice | 04.06. 2015

Fowler et al. 2011
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Relevance of Climate Change

Andersson et al. 2010 (JGR)

Increase of summer
ozone conc. due to
climate change up
to 2100

Right: Additional 
impact of rescaled
BVOC emission
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Relevance of Land Use Change

Beltman et al. 2013 (AE)

5 % crop & grassland
converted into poplar
plantations

(6 oC corresponds
to 40% AOT40 
increase)
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Conclusion

BVOC Emissions from trees 
- Forming ozone or protecting against ozone?

Both!

13 | JUFRO, Nice | 04.06. 2015


