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 Biogenic VOC (« biogénique » ou « biotique »): VOC emitted in the 
atmosphere from natural sources, marine or terrestrial. These emissions are 
related to soil microbial activity, volcanoes activity, natural gas leak, marine 
aerosols and marine and terrestrial biosphere.  

A few definitions… 
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Biogenic VOCs : Importance for Ecology 

 Isoprene : 0.5% to 2% of carbon assimilated and even more when stress 
occurs, up to 10% when accounting for every BVOCs 

 Antioxydant 
 Antibacterial protection 
 Blossom hormon 
 Keeping herbivorous away 
 Thermotolerance: 
Protecting against short high 
temperature episodes 
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Biogenic VOCs : Importance for Ecology 

 Isoprene : 0.5% to 2% of carbon assimilated and even more when stress 
occurs, up to 10% when accounting for every BVOCs 

 Antioxydant 
 Antibacterial protection 
 Blossom hormon 
 Keeping herbivorous away 
 Thermotolerance: Protecting against short high temperature episodes 

 
 Monoterpenes and other VOCs (essential oils) 

 Keeping herbivorous away 
 Antiseptic 
 Communication between plants 
 … 

 
 Still many uncertainties: ecologic role, synthesis, ER, emission variation, 
compounds (difficulty to study and measure)… 
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Flux tower Driving parameters Emission rate 
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The terrestrial biosphere and VOCs 
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Dynamic enclosure for 
Emission Rate investigation 

Field campaign in Haute Provence – O3HP 

+ EF 
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Modeling 



BVOC : a great diversity of compounds 
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BVOCs : molecular structure 
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Main monoterpenes emitted by vegetation 

Isoprene 
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50% 20% 
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~1000 TgC/yr 
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  Other natural VOC sources: Sharks (squalene), seaweed (cholesterol), 
living and human beings, oceanic biosphere, etc. 

 
 High diversity and emission rate typical of the terrestrial biosphere 
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Implementation in models (regional, global; vegetation, chemistry) 



Biogenic VOCs in ORCHIDEE 
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Estimating VOC emissions from vegetation 
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ORCHIDEE Prescribed 



Estimating VOC emissions from vegetation 
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In the ORCHIDEE code – Trunk version 
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chemistry.f90 

 SUBROUTINE chemistry_bvoc 

 



 Flags to add in run.def and activate for BVOC emissions (and NOx): 
 

    CALL getin_p('CHEMISTRY_BVOC', ok_bvoc) 

    WRITE(numout,*) 'Biogenic emissions: ', ok_bvoc 
 

    IF ( ok_bvoc ) THEN 

       ok_leafage         = .TRUE. 

       ok_radcanopy       = .TRUE. 

       ok_multilayer      = .TRUE. 

       ok_pulse_NOx       = .TRUE. 

       ok_bbgfertil_NOx   = .TRUE. 

       ok_cropsfertil_NOx = .TRUE. 

 

 Forcings used to add in sechiba.card in ListNonDel for NOx emissions: 
 

    Located in /ccc/work/cont003/dsm/p86ipsl/IGCM/SRF/chemistry/: 

 orchidee_bbg_clim.nc: Biomass burning 

 orchidee_fertilizer_1995.nc: Fertilizer use 
 

CAUTION WITH NOx RESULTS !!!! 

IN DEVELOPMENT AND TESTS ! 

In the ORCHIDEE code – Trunk version 
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All flags set to 
FALSE by default 



Other developments in progress in ORCHIDEE 

 Implementation in models 

 Atmospheric ozone concentrations 
and impact on vegetation 
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Felzer et al., 2005, 2007 
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Felzer et al., 2005, 2007 

 Thomas Verbeke PhD 2011-2015, LSCE, developpments in 

ORCHIDEE, inclusion in trunk version to come 

 Ozone impact on vegetation 
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 Ozone Impact on vegetation: 
 Thomas Verbeke PhD (D. Hauglustaine, N. Viovy, S. Szopa, J. 

Lathière), inclusion in the trunk version to come 
 

 Nitrogen Compounds in ORCHIDEE: 
 Nicolas Vuichard (EURECA project) 

 
 Coupling with atmospheric chemistry: 

 2-way exchanges between ORCHIDEE and LMDzINCA (Anne 
Cozic, INCA group) 

 


