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Supplementary Figures
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Supplementary Figure 1: WRF-Chem simulated inner nested domain (2 km grid spacing).
The black rectangle in the inset figure shows the location of this domain in South America. Surface
measurement sites are shown in yellow dots, while black dots represent random sampling points

in the model, chosen for comparison with observed meteorological parameters at measurement

sites as described in Methods.



Supplementary Figure 2: Aircraft flight legs on March 13, 2014 colored by measured CO

concentrations that indicate location of the Manaus plume. Arrows indicate directions of the
flight. Legs 1-4 are aircraft transects (spaced ~24 km apart), plotted in Figure 1a in the main text.
The white filled circles show locations of the ground measurement sites: T1 is within the Manaus

urban area, T2 and T3 are located downwind of Manaus.
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Supplementary Figure 3: Measured (orange) and model predicted values for simulations
with all emissions on (blue), and biogenic emissions on but Manaus emissions turned off
(green). Values are plotted along aircraft flight transects at 500-m altitude on March 13 (a) NOy
(b) Ozone (¢) CO and (d) sum of isoprene and its first generation oxidation products: ISOPOOH,

methyl vinyl ketone (MVK) and methacrolein.
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Supplementary Figure 4: Measured (orange) and model predicted values for simulations
with all emissions on (blue), and biogenic emissions on but Manaus emissions turned off
(green). Values are plotted along aircraft flight transects at 500-m altitude. (a) and (b): March 14,
(c) and (d): March 16. (a) & (d) show OA on March 14 and 16, respectively. (b) CO and (d) NOy

indicate how the locations of measured and simulated plumes compare on these days.
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Supplementary Figure 5: Simulated OA component concentrations (ug m?3) at 500 m
altitudes, averaged during the afternoons (16-20 UTC) of March 13, 2014 (a) Isoprene-VBS
SOA (pure gas-phase chemistry pathway) (b) Isoprene IEPOX-SOA (multiphase chemistry
pathway using simpleGamma model) (c) Monoterpene-VBS SOA (d) Sesquiterpene-VBS SOA

(e) Anthropogenic-VBS SOA (f) Anthropogenic POA, as described in Methods.
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Supplementary Figure 6: Observed and WRF-Chem simulated variations of meteorological
fields over the simulated domain (a) 2 m air temperature (b) 2 m specific humidity (c) 10 m wind
speed (d) planetary boundary layer (PBL) height (e) latent heat (LH) flux (f) surface downwelling
shortwave (SWaown) radiation. The model (red) reasonably simulates variations in these
meteorological fields over the domain compared to observations (black). Observed temperature,
specific humidity, wind speeds (a-c) are from T1-Manaus, T2, and T3 sites, gray shadings are
standard deviations from the 3 sites, error bars are standard deviations from the WRF-Chem
simulated mean values. PBL heights (d) and SW4own radiations (f) are from the T3 site, latent heat
fluxes are from TOk site. Although WRF-Chem simulations are done for March 10-17, results are
only plotted from March 13-17, since the first 3 days are used for model spin-up.



Supplementary Tables

Supplementary Table 1: WRF-Chem model configuration

WRF domain

Simulation period
Boundary layer
Surface

Cloud microphysics

Radiation

Gas-phase photochemistry

Aerosol chemistry

Land use

Boundary conditions

10 km resolution outer domain covering and 2 km
resolution nested domain.

March 10-17, 2014

YSU scheme

Community Land Model (CLM v4)
Morrison (2 moments) 2

RRTMG scheme (both longwave and
shortwave)

SAPRC-99

MOSAIC for inorganic aerosols

Modified Volatility basis set (VBS) for
organic aerosols as described in the text
Community land model (CLM) with US
Geological Survey (USGS) dataset. CLM is
run at the same resolution as WRF-Chem.
NCEP CFS reanalysis for meteorology and
quasi-global WRF for aerosols and trace

gases 3




Supplementary Table 2: Biogenic SOA yields derived from fitting chamber data using a
volatility basis set VBS (C* = 0.1, 1, 10 and 100 pg m™3), which defines the first few generations
of oxidation products of isoprene, monoterpenes, and sesquiterpenes.

Precursor Oxidant | Low NOy yields for C* (ug m) High NOx yields for C™ (ug m)
0.1 1 10 100 0.1 1 10 100
Isoprene OH 0.0? 0.01% | 0.036% | 0.008% | 0.0° 0.019° | 0.063°
ozone 0.012°
Monoterpene OH 0.275% | 0.10¢ | 0.17¢ 0.034% | 0.199¢

ozone | 0.08° | 0.019° | 0.18° | 0.03° | 0.08° | 0.019° 0.18° 0.03°

Sesquiterpene OH 0.013¢ | 0.805° 1.215¢

ozone | 0.014% | 0.052* | 0.046%* | 0.0* | 0.014* | 0.052* | 0.046° 0.0

Nitrate radical (NOs) yields

Isoprene NO3 0.001" | 0.149" | 0.237"
Monoterpene NOs | 0.37379 | 0.033¢ 0.941°¢
Sesquiterpene NOs | 0.3739 | 0.033°¢ 0.941°9

Data from which above yields are derived: 2ref #, Pref °, cref &, dref 7, eref 8, fref °, Iref'®.
Molecular weights of all V-SOA species are assumed to be 250 g mole™.




Supplementary Table 3: Aircraft-measured and WRF-Chem simulated median values of
absolute OA concentrations in-plume and at background locations. Calculations are shown for
individual flight transects on 13 March 2014, since the aircraft clearly identified the plume
evolution on this day, as described in the text. An average across all flight transects is shown for
March 14 and 16, and the modeled plume was determined by scanning all radial locations
downwind T1 site, as described in the main text.

OA Measured OA Model OA Percent Enhancement (Plume-
(ug m3) (ug m-3) Background)/Background*100

Flight In- In-

Transects lume Background lume Background | Measured Model

March 13 | P P

1 1.2 0.5 1.0 0.5 140 111

2 14 0.5 15 0.5 180 192

3 1.6 0.5 1.6 0.5 220 228

4 1.3 0.5 1.9 0.5 160 283

Flight

March 14 | 2.0 0.9 1.5 0.5 122 199

Flight

March 16 1.0 0.6 1.4 0.7 67 101
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Supplementary Table 4: Aircraft-measured and WRF-Chem simulated median values of
absolute ozone concentrations in-plume and at background locations on 13 March 2014.

OA Measured Ozone Model Ozone
(ppb) (ppb)
Flight In- In-
Transects lume Background lume Background
March 13 P P
1 19.8 13.8 25.4 9.9
2 24.4 13.7 32.5 10.0
3 32.1 11.2 38.8 10.1
4 29.0 10.5 36.1 9.9
March 14 | 29.1 15.6 40.1 8.9
March 16 | 18.2 15.0 17.2 10.4




Supplementary Table 5: Reactions added to SAPRC-99 gas-phase chemistry mechanism to
include gas-phase chemistry of IEPOX and isoprene dihydroxy dihydroperoxide ISOP(OOH),

No. | Reactions forming IEPOX A Ea/R
(cm® molecule s1) (K)

1 ISOPRENE + OH = ISOPOOQ +additional species 2.5E-11 -408

2 ISOPOO + HO, = HO>?+ 0.88 ISOPOOH 7.40E-13 -700

3 ISOPOO + NO = NO? + volatile products® 2.7E-12 -350

4 ISOPOO + ISOPOO = volatile products” 7.00E-16

5 ISOPOOH + OH = OH? + 1.90E-11 -390
0.751EPOX+0.131SOPO0+0.12ISOP,0;

6 IEPOX + OH = OH? + volatile products® 5.78E-11 400
Competing reactions forming ISOP(OOH),

1 ISOP,0; + HO; = ISOP(OOH); + HO»* 7.4E-13 -700

2 ISOP,0,+NO = volatile products +NO? 2.7TE-12 -350

3 ISOP,0; = isomerization products® with

isomerization rate = 0.3 s based on !

aspecies are recycled because we don’t want to change the radical budgets in the parameterized SAPRC-99
mechanism, Pno explicit products are considered. Reaction rate constants for isoprene oxidation products with HO,
and OH are from Paulot et al.*?, while those for reactions with NO are generic constants already included in
SAPRC-99 for oxidation of isoprene. Gas-phase IEPOX is then input to the simpleGamma model formulation to
predict IEPOX-SOA formation.
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