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The Green Ocean Amazon Terrestrial Ecosystem project (Geco) Is designed to i acid-1.13C —
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evaluate and improve leaf and ecosystem-scale BVOC emission algorithms for NaH3CO, ==+ |
on potted mango trees and leaf

forests near Manaus, Brazil. | =
TD-GC-MS temperature data from ZF2.

BACKGROUND, HYPOTHESIS & APPROACH

Thousands of BVOCs are known to be emitted from plants into the atmosphere where they
fuel atmospheric chemistry (Guenther et al., 1995) and impact the hydrologic cycle R
(Kulmala et al., 1994). However, the identities, amounts, and biological and environmental = oprene
controls over BVOC emissions from tropical ecosystems remain highly uncertain as only a
limited number of short duration studies have been conducted (Barkley et al., 2008). Using
advanced analytics (proton transfer reaction-mass spectrometry: PTR-MS and thermal
desorption gas chromatography-mass spectrometry TD-GC-MS) together with emission
model development (MEGAN-CLM), we will conduct a multiyear field study near
Manaus, Brazil to characterize emissions of targeted BVOCs below whose oxidation
products will be observed in aerosols by the GOAmazon2014 deployment.

Fig. 11. A) Isoprene emission (ug C m= h-1), B) photosynthetic photon density flux (umol
m= s1), and C) leaf temperature (°C) for South America averaged over one year, simulated
with MEGAN 2.1 using CLMA4.
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Bl nteractions 27 SRS Fig. 6. Real-time PTR-MS isoprene Fig. 7. Real-time PTR-MS isoprene e Isoprene emissions track photosynthesis as a function of light but

emissions with 0-5 13C atoms as a function emissions with 0-5 13C atoms as a function : :
of temperature under 3CO,. Note carbon of light showing dominance of decouple from phOtOSyntheSIS at hlg L temperatures'

source switch at high temperatures. ‘nhotosynthetic carbon’ at high light. Using 13C02 labeling, we provide the first evidence that at high
temperatures, Isoprene biosynthesis increasingly utilizes ‘old
= carbon’ sources to maintain high emission rates.

* This supports previous findings of an important functional role

| for 1soprene In protecting against abiotic stress.

Isoprene estimates for the Amazon Basin, as predicted by
MEGAN-CLM, also show strong correlations between PPFD and
N | | leaf temperature, but no decoupling at high temperatures.
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Fig. 1. Schematic of biosphere-atmosphere interactions between BVOCs and the hydrologic
cycle in the Amazon Basin. BVOCs are released to the atmosphere and are oxidized forming
secondary organic aerosols (SOA) which may serve as cloud condensation nuclei (CCN). By
Improving the representation of BVOC emissions within the CESM model with field
observations, we will evaluate the impacts of BVOC emissions on aerosol and cloud lifecycles
and their associated climate feedbacks to the biosphere.

NN HHNN

oW
[S 8]
23

50 —

40

304

Relative ion abundance (

20 -

—4—
% Relative ion abundance (m/z 53-57)

N
o

SOURCE: LAI

S ecies, leaf area
maps ) Canopy P }

index, blomass £, g9

Co, ) Soil moisture Ecosystem scale

algorithm | estimates fluxes atmospheric
turbulence

L concentrations )

" SOURCE: PFT& | CO, emissions
species
. composition maps

Leaf scale fluxes <€ Ilght temperature,
Landscape Co,,
average emission

factor maps

Fig. 10. Observed leaf temperature (by season) at the

ZF2 field site in Brazil. These observations REFERENCES

respiration,

PFT & speues transpiration

Py es
spec:|f|c emission "ameter and Structural Chang stomatal

factors conductance

maximum for photosynthesis (30-32 °C) are common
In the upper canopy. This Implies an Important

4
PFT species, age photosynthesns} demonstrate that leaf temperatures above the

Barkley M.P. et al. (2008) Net ecosystem fluxes of isoprene over tropical South America inferred from Global Ozone
Monitoring Experiment (GOME) observations of HCHO columns. Journal of Geophysical Research-Atmospheres, 113.
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Fig. 2. Sensitivity and uncertainty analysis using MEGAN-CLM will be used to develop a ~ from the Amazon Basin and an uncoupling from Journal of Geophysical Research-Atmospheres, 100, 8873-8892.

detailed Geco field study near Manaus, Brazil which will, in turn, be used to develop photosynthesis. Kulmala M. et al. (2004) A new feedback mechanism linking forests, aerosols, and climate.
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