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#* [ntroduction

- Basics on environmental factors
controlling biogenic emission.

- Projected biogenic emissions and
climate.

# Results ;
- Feedback of elevated temperature and

soll drought on isoprene emission
potential of European oak trees.

4 Conclusions
- Climate change and isoprene emission
potential.
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Environment and Biogenic VOC Emission ﬂ(IT
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E(RC;, T) = Efgc x e BT-T)

Ef:c. = emission factor of compound MP
emitted from pools in pmol m total leaf
area s at 30°C leaf temperature

R =0.09°C[a]

T, =30°C
T = Tleaf [OC]

CC Central
cylinder

EP Epidermis
HD Hypodermis
MP Mesophyll
RD Resin Vessel
ST Stomata
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Reactlve Compound Emlssmn Modelllng g‘!("

Efrc,= emission factor of compound

ST"'_[_ emitted from de novo synthesis in pmol

m- total leaf area s at 30°C leaf

.1 temperature

C, = correction term for light [a]

C; = correction term for temperature [a]
EFrc= emission factor in pmol m total
leaf area s at 30°C leaf temperature and

[ 1000 LE PAR

'-l'j TLSM-Image: Schnitzler, IFU; Fischbach, IFU;

Hutzler, GSF-Inst. Pathology
B r

(aGuenth-er 1997, Steinbrecher et al, 1999)
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Reactive Compound Emission Modelling
s Emission Inventory
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Biogenic Isoprenoid Emission in Finland ﬂ(IT
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Projected Emissions and SOA Formation
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Recall: What are em|SS|on factors’? A

e

Efzc, = emission factor of compound
emitted from pools in pmol m total leaf
area s at 30°C leaf temperature

R =0.09°C[a]

T, =30°C

T = Tleaf [OC]

CC Central
cylinder

EP Epidermis
HD Hypodermis
MP Mesophyll
RD Resin Vessel
ST Stomata

MP
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Reactive Compound Emission Modelling g‘!("

s

Efrc,= emission factor of compound

ST"'_[_ emitted from de novo synthesis in pmol

m- total leaf area s at 30°C leaf

.1 temperature

C, = correction term for light [a]

C; = correction term for temperature [a]
EFrc= emission factor in pmol m total
leaf area s at 30°C leaf temperature and

[ 1000 LE PAR

'-l'j TLSM-Image: Schnitzler, IFU; Fischbach, IFU;

Hutzler, GSF-Inst. Pathology
B r

(@ Guenther 1997, Steinbrecher et al, 1999)
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Emission Potential and Adaption
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ISOprene emiSSion rate Sharkey, T.D., Wiberley, A.E.,
2 A Dor]oh_ue, A.R., 2008. Isoprene
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European Oak trees and Climate Change Q(IT
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Isoprene, CO,, Water vapor

Standardised conditions: Checking
28 °C leaf temperature; 1500 HE PAR; LI6400 Gas Exchange System
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Methods: Leaf Surface Temperatures
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Results: Leaf Surface Temperatures:

August 06, 2008; 15: OO CEST
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Results: Leaf Surface Temperatures AT
August 06, 2008; 15:35 CEST |
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Results: Temperatures

¢ Leaf surface temperatures and it variability on August 6,
2008, 15:00 to 15:35 CEST (mean + 1o; n = (80 sun leaves

+ 80 shadow leaves)
treatment control warming
leaf 27.3 28.0 32.3 34.0

temperature a7 b o o
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drought  combination
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Results: Isoprene Emission and

Photosynthesis
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Conclusions
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» Standardised isoprene emission of deciduous oak trees — the
major iIsoprene emitter type in natural forests of Europe - is
not statistically significant (P=0.05) impacted by elevated
temperature, soil drought or by both parameters combined.

Consequences for BVOC emission modelling: If the year 2009
experiments confirm the presented results, the model
ecosystem study Querco indicates that at least for European |
deciduous oak trees a specific adaptation of isoprene emission
factors / emission potential in response to projected elevated
temperature and soll drought is not needed.

Therefore, it may be hypothesised that current up-to date
emission factors are also valid for projections of BVOC
emission in climate change scenarios.
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» Emission factors for many compounds emitted are still
unknown.

» Some emission controlling processes are still unknown.

> Estimates of emission active surfaces (e.g. leaves, bark,
dead/damaged wood) are still insufficient accurate.

» Projections of land use change and forest management
practices are still inconsistent.

- v - W g =] T
[ _

Uncertainties in BVOC inventories may be
as large as the estimated emission itself!

(Steinbrecher et al., 2009)
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