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GoAmazon2014/5: 1 Jan 2014 to 31 Dec 2015

IOP1: wet season 2014 (1 Feb — 31 Mar), IOP2: dry season 2014 (15 Aug — 15 Oct)
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Atmospheric Isoprene Photochemistry

Isoprene Gaseous Particulate
Oxidation Products Organic Matter
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Anthropogenic influence on
isoprene reaction pathways

ISOPRENE
OH

NO HO,

MVK, MACR ISOPOOH

[ISOPOOH]
[MVK] + [MACR]

Conclusions and Implications

= NO pathway is more important than
expected under background
conditions.

= Branching of pathways is severely
altered by the anthropogenic
emissions of NO.

= Past (many) studies that nominally
measured MVK + MACR

Background
R
1.0- ® CTM prediction
(2015) prior to
this study
0.8 -
0.6 -
0.4 - |
0.2 }[ Observations
O 1 + 1 1 1 1 1
0 ] 2 3 4

Anthropogenic Pollution
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Goldstein, A. H.; Guenther, A. B.; Manzi, A. O.; Souza, R. A. F,; Springston, S. R.; Watson, T. B.; McKinney, K. A.; Martin, S. T,,
Isoprene photochemistry over the Amazon rainforest. P. Natl. Acad. Sci. USA 2016, 113 (22). 6125-6130.



Indirect approach for OH(NO, )

In peer review

|. The controversy

—— Meta-study of reported
OH concentration (4)
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Il. Indirect approach applied here

[Oxidation Products] Model

[OH]

[Isoprene] Inversion

F. Rohrer et al.,
“Maximum efficiency in
the hydroxyl-radical-
based self-cleansing of
the troposphere,” Nat.
Geosci. 2014, 7, 559-
563.

Yingjun Liu et al., "Isoprene photo-oxidation products quantify the effect of pollution on

hydroxyl radicals over Amazonia," Science Advances, 2018, 4, eaar2547.



Dependence of inferred equivalent noontime OH
concentration on NO, concentration.

background NO,, in wet season (32)
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Anthropogenic Pollution

The conclusion is that, compared to
background conditions of low NO,
concentrations over the Amazon
forest, pollution increased NO,
concentrations and amplified OH
concentrations, indicating the
susceptibility of the atmospheric
oxidation capacity over the forest to
anthropogenic influence and
reinforcing the important role of
NO, in sustaining OH
concentrations.

Yingjun Liu et al., "Isoprene photo-
oxidation products quantify the
effect of pollution on hydroxyl
radicals over Amazonia," Science
Advances, 2018, 4, eaar2547.



organic Py

POLLUTED CONDITIONS
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Isoprene ISOPOO HO,
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SOURCES

NO Soils + Manaus

I
| Sulfate: In-basin: DMS/H,S + Manaus |
I

Out-basin: Atlantic ocean + African BB
[Bakwm et al., 1990; Andreae et al., 1990; Chen et al., 2009] I
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A CASE STUDY
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Sulfate:

a first-order
predictor of IEPOX-SOA

NO:
an important modulator
of IEPOX-SOA

S. de Sa et al., Atmos. Chem. Phys., 2017, 17, 6611-6629.
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transport during rainfall
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Science Question: Heterogeneity of Emissions and
Reactivity at Scale of Ecosystem Emissions

* Heterogeneity of emissions across a
length scale of <1 km

e VOC fingerprint changes under stress

* How forest ecosystems respond to
climate stress

Air parcel with low Air parcel with high
isoprene and high OH isoprene and low OH

Adapted from M. Shrivastava et al., Recent advances in
understanding secondary organic aerosol: Implications
for global climate forcing, Rev. Geophys., 2017, 55, 509—
559.

Adapted from Ouwersloot et al., Atmos. Chem.
Phys., 2011, 11, 10681-10704.
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Drone-based
measurements,
MUSA Tower,
Point A,
November 2017
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SVOCs from isoprene and a-pinene oxidation detected in the

sorbent cartridge samples
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Profile of ozone concentration from 0 to 500 m at night in Manaus, Brazil
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