Measuring and modelling monoterpene chemodiversity at the
Amazonian Tall Tower Observatory (ATTO) rainforest site
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SITE and SET UP

INTRODUCTION
Tropical rainforests emit large quantities of Volatile Organic
Compounds (VOC). Especially monoterpenes (C10H16) are very
reactive VOC species, which are scarcely studied in this region, can
strongly affect the chemistry within and above the canopy, having
implications on chemistry and secondary aerosol formation. In this
study we use the monoterpene chemodiversity at the ATTO site to
analyze the vertical, day-to-night and seasonal variability of their
mixing ratios, as well as they reactivity. Modelling simulations are
used to evaluate how well the dynamics and processes involved in
within canopy monoterpenes are understood

CONTINUOUS MEASUREMENTS DURING
OCTOBER 2015
Good agreements between GC-FID and PTR-MS techniques
Total monoterpene mixing ratios show a diurnal cycle

•
•

Central amazon pristine conditions + long term measurements
Autosampler GC-FID and PTR-MS measurements

MLC-CHEM: Multi-Layer Canopy Chemistry Exchange Model
- Offline version of the MLC-CHEM driven by observed micrometeorology and ozone surface layer mixing ratios
- The MLC-CHEM was chosen since it has been already
extensively applied for site-to global-scale studies on
atmosphere-biosphere exchange for tropical rainforest
ecosystems
- Constrained by the MEGAN algorithm (temperature dependent
emission)

α

MODELING SIMULATIONS

α

Simulated speciated
monoterpene mixing ratios are
comparable well to the
measured observations

CHEMODIVERSITY AND REACTIVITY
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CANOPY REDUCTION FACTOR: effective release out of the canopy
𝑐𝑎𝑛𝑜𝑝𝑦 𝑡𝑜𝑝 𝑓𝑙𝑢𝑥
𝐶𝑅𝐹 =
𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑓𝑙𝑢𝑥
During the day, deposition to
leaf surfaces seems to play a
crucial role
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Limonene seems to not be well
understood, and imply strong chemical and physical sinks

CONCLUSIONS
Distinctly different chemical speciation between day and night, whereas
little vertical differences in speciation within the canopy
Differences in reactivity imply it is not correct to generalize the
representation of terpene chemistry in models
Model results indicate the necessity of speciated monoterpene
measurements, including investigation of canopy deposition processes
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