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BVOC flux measurements 
Tower-based BVOC flux measurements were carried out in the frame of  the Chemistry-Aerosol 

Mediterranean Experiment (ChArMEx, http://charmex.lsce.ipsl.fr). A new prototype, named MEDEE, 

was built in the “Observatoire Midi-Pyrénées” in Toulouse (France) to perform trace gas flux 

measurements with the disjunct eddy covariance (DEC) and eddy covariance (EC) techniques. This 

system, coupled on-line to a fast isoprene sensor (Hills scientific), was deployed during summers 2010 and 

2011 to measure isoprene emissions at the “Oak Observatory at OHP” (http://www.obs-

hp.fr/O3HP/O3HPMain.html), located south-east of  France.  

The field site presents a large downy oak (Quercus Pubescens) forest with relatively flat terrain (Figure 1). 

The altitude is 650 m and the dominant wind is from north-west. Downy oaks are typical Mediterranean 

vegetation and emit mainly isoprene. Leaf  area index for this site is about 2,5. Sampling height was 9,9m 

above ground and about 4,4m above the top of  the canopy (Figure 2). Figure 3 illustrates the position of  

sampling inlets and sonic anemometer.  

Conclusion and prospects  
Tower based isoprene flux measurements provide integrated information which are ideal for emission inventories. The neural network approach is used to find the best non 

linear parameterization of  the fluxes with available environmental parameters. The model developed in this study is reliable for limited environmental conditions and need to 

be reinforced with more observations.  
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Figure 3 :  MEDEE 
sampling tubes inlets, 
sonic anemometer 
head and Licor7500 
overhanging above 
downy oak forest. 

Figure 2 :  8m scaffolding tower with MEDEE 
instrument during July 2010 field campaign. 

Figure 1 : Aerial photography, topographic map and land cover use map 
(Corinne Land cover) showing characteristics of the field site location. Light 
green color surrounding the site is for deciduous tree forest. 

The neural network (NN) technology is a statistical tool to investigate the best non linear regression between a list of  inputs, in this 

case, environmental parameters and an output which is the isoprene flux (Figure 4). With this method, a parameterization of  the 

isoprene fluxes measured during three days of  the field work described above was developed.  

The set of  data gathered 91 measurements (30 min averages) and was divided in a training and a validation set of  60 and 31 lines 

respectively. The activation function was the hyperbolic tangent. This configuration was run several times with 10 initializations and 

100 epochs for each to avoid a local minimum solution. Among a list of  7 parameter, the parameters retained for a best reproduction 

of  the fluxes were air temperature, photosynthetically active radiation (PAR), CO2 fluxes and latent heat fluxes. The NN type used in 

this study was a Multi Layer Perceptron (MLP) with a structure in layers and interconnected neurons. It was based on a commercial 

version of  the Neuro One 6.0 © software (Netral, Issy les Moulineaux, France). The correlation between measured fluxes and 

computed fluxes is very good with a correlation coefficient (R2) of  0.93. The results obtained with the neural network are in good 

agreement with the measured fluxes (Figure 5). 

Figure 5 :  Measured isoprene flux and isoprene flux calculated using the equation 
from the neural network. Data measured in August 2010 over a downy oak forest at 
Observatoire de Haute Provence.  

Isoprene, CO2, sensible heat and latent heat fluxes were measured during 2 weeks of  July and August 2010 and one week of  

august 2011. Radiation (SW, LW and PAR), as well as Ozone and NOx concentrations were also measured. The measured 

isoprene fluxes are shown on figure 4 for 4, 5 and 6 August 2010. The diurnal cycle is well highlighted on the graphs, with 

fluxes peaking at noon, and very low night time values. The meteorological conditions were representative of  the summer 

climate in this region, with warm/hot and dry conditions. The latent heat flux is low, with an evaporative fraction as low as 

0.2-0.3 during daytime.  

Introduction 
The Mediterranean area is place for intense summer photochemistry with high levels of  atmospheric pollutants (e.g. ozone). 

Though  anthropogenic activities  in  this  region  constitute a  significant source of  hydrocarbons, natural vegetation also  emits 

biogenic volatile organic compounds (BVOCs) which contribute to ozone and secondary organic aerosol production. Therefore careful quantification of  BVOC fluxes is a 

pre-requisite to the modeling of  Mediterranean atmospheric chemistry. In this study, a statistical approach based on artificial neural networks is used to develop an 

emission algorithm for BVOCs. This algorithm is based on a database which consists of  tower based flux measurements over a downy oak (Quercus Pubescens) forest. 

Considering the nature of  the database the solution presented here is still to be improved to be 

more reliable for generalization to other environmental cases. Indeed, the database used to build 

this algorithm consists of  measurements performed on a single field site and during homogenous 

weather conditions which limits the use of  this model. The capabilities of  the model to simulate 

isoprene fluxes accurately are promising. This equation can be implemented in coupled chemistry-

dynamics model.  

According to the CHARMEX scientific strategy, this algorithm will be refined in 

the forthcoming years with the data obtained from complementary fields 

campaigns planned in the 2012-2013 period, and will be applied to the main 

Mediterranean vegetations (isoprene and monoterpenes emitters) to build a more 

accurate BVOC emission inventory. 

Neural Network approach 

Figure 4 :  Schematic of the Neural Network 
approach. 

The number of  hidden neurons was determined considering a 

balance between a too high number increasing the risk of  over 

fitting and a too low number reducing the chance of  reaching 

the closest solution. The best results were obtained using 2 

hidden neurons. 
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