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Text S1

We exclude two WAS canisters from this analysis due to evidence of contamination. The first sample was collected
on May 21 at 399 m pressure altitude. This sample was heavily polluted with i-butane (25.8 ppbv), i-pentane (57.7
ppbv), as well as longer chain alkanes like 2,3-dimethylbutane (4.2 ppbv), 2-methylpentane (5.9 ppbv),

cyclopentane (2.7 ppbv), 2-methylheptane (16.1 ppbv), and 3-methylpentane (3.5 ppbv) in addition to aromatics like
toluene (41.3 ppbv) and benzene (20.8 ppbv). Many of these compounds are typical of fuel evaporation or from
petrochemical industries, indicating this canister may have directly sampled directly in the plume of one of these
sources. Since this study is primarily focused with evaluating aloft VOCs away from their direct emission sources,

the data from this canister were removed from this analysis.

The second contaminated sample was collected on May 28 at 3:36 UTC. This sample was filled to ambient pressure
at 3000 m in relatively clean air, based on in situ observations at the time the canister was collected (CO=111 ppbv,
CH4+=1890 ppbv, CO2=406 ppmv, 03=84 ppbv). The concentrations of VOCs for this sample are outliers relative the
associated abundances of the trace gases. This anomaly is indicative of valve leakage during transit or ambient air
entering the WAS canister after the flight. The observed CO to acetylene ratio (ppbv/ppbv), often used as a tracer for
the age of an air mass, was much smaller in this sample (70 ppbv/ppbv) compared to other samples collected at a

similar altitude (~400 ppbv/ppbv).
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“TO-15 method, where the standard deviation of seven replicates near the detection limit are multiplied by 3.14

(Student’s t value with 99% confidence).

190  * Reaction rate coefficient with OH.
F Maximum Incremental Reactivity (MIR, units=g Os/g VOC), from Carter, (2010).




Figure S1. Left: Picture of the gas (alt-facing) and aerosol inlet (forward facing) on top of the Y-12 aircraft. Right: Picture
195 of the Cloud Water Inertial Probe (CWIP) on the Y-12 aircraft installed under the port wing.

P —
Air flow
: i
Aerosol Inlet
Gas Inlet

200

205

210

215

220

225

230



Figure S2. Scatter plot of 1-mi average Oy (03+tNOy) as a function of NO, (NO,-NOy) less than 30 ppbv below 1500 m. CDeleted: <object>

The color shows the local hour of collection. The line is the linear regression with the slope (k) and Pearson R correlation
235 coefficient.
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Figure S3. Vertical profiles (N=19) of 1-second O3 concentrations bv) from the Y-12 (circles) compared to concurrent
average concentrations measured at the A2BC site in Xingtai (diamonds). The average surface O3 concentration was
computed by averaging the S-minute data interval starting 30 minutes before the spiral until 30 minutes after the spiral
was completed.
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| Figure S4, Scatter plot of 1-second CO (ppbv) and CO; (ppmv) (left) and SO, (ppbv) and CO; (right) pled during a (Deleted: 3

260 plume over Julu on June 6.
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