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General scheme of formation of condensable species from 
α-pinene oxidation. 
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Fluxes of sabinene and sabinaketone measured above
the forest (main tower) in Jülich (2003).
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Concentrations of sabinene and sabinaketone during the flux-measurements at Jülich main tower (2003).
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Correlation plot of organic and elemental carbon 
content in aerosol samples from Jülich.

2002

2003

Temporal variation of OC and the sum of measured 
terpene oxidation products (2003).
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Concentrations of terpene oxidation products measured
in aerosol samples from Jülich (2002 / 2003)

Objective:

Improvement of the understanding of the fate of biogenic 
VOC oxidation products, with a special focus on the 
investigation of particle formation processes from BVOCs

To reach this overall goal the following parameters were investigated under 
the framework of ECHO:

Measurements of the biogenic aerosol precursor concentrations 
and their fluxes above the experimental site.

Measurements of the concentrations and the fluxes of selected 
oxidation products of biogenic VOCs, which can be used as marker 
compounds for atmospheric oxidation processes in and above the 
forest stand.

Development of an analytical technique for the chemical 
characterisation of the organic aerosol fraction, with special 
emphasis on the quantification of biogenic SOA marker compounds.

Chemical characterisation of the organic aerosol fraction in field 
measurements during the ECHO campaigns.

Combination of SOA marker concentrations 
(biogenic/anthropogenic) with other aerosol data (OC/EC, size 
distribution etc.). 

Results

A novel REA sampling unit was developed and applied for field 
measurements

Concentrations and fluxes of biogenic aerosol precursors (terpenes) 
and volatile oxidation products (first REA-measurements!) were 
measured above the beech dominated forest site. 

Sabinene dominated the terpenes

Sabinene fluxes up  to 0,38 ng cm-2 s-1 (9.6 mg m-2h-1), sabinaketone
fluxes up to 0,072 ng cm-2 s-1 (2.6 mg m-2h-1)

Sabinene concentrations from 20 to 370 pptv, sabinaketone
concentrations from 20 to 140 pptv

Low volatile terpene oxidation products were measured in the particle 
phase. These species contribute up to 2.8% to organic carbon and reach 
concentrations up to 130 ng/m³

First field measurements of some newly found α-pinene oxidation 
products

α-pinene products dominated the measured low volatile oxidation 
products (long range transport)

Terpene oxidation products show similar temporal variation as OC and 
may be used as tracers for biogenic secondary organic aerosol

Sabinene could be used as tracer for beech and birch emissions

OC and terpene oxidation products (and therefore BVOC-emissions) can 
vary strongly due to different meteorological conditions

Experimental setup for REA-measurements.
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A: 10 mmol HCOOH in H2O, 2.5% ACN

B: ACN, 2.5% H2O
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HPLC-ESI-MS system for organic aerosol speciation.


