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Figure S1: Percentage of sites with data records greater or equal to certain years. There
are a total of 175 sites selected for interpolation with a minimum of 5-year data records
during the study period.

Table S1. Information of the ten CMIP6 models selected for evaluation.

oxidation of VOCs

Models Resolution Aerosol scheme SOA formation Model references
(latxlon)
BCC-ESM1 2.81°x2.81° BCC-AGCM3-Chem volatility basis set (VBS) scheme Wu et al. (2020)
CESM2-WACCM 0.95°x1.25°  MAM4 volatility basis set (VBS) scheme  Danabasoglu et al. (2020)
CNRM-ESM2-1  1.40°x1.40° TACTIC prescribed from a monthly Séférian et al. (2019)
inventory
EC-Earth3- o R .

AerChem 2.00°x3.00°  TM5 two-product scheme van Noije et al. (2021)
GFDL-ESM4 1.00°x1.25°  Bulk aerosol scheme 10% per-carbon yield from VOCs Dunne et al. (2020)
GISS-E2-1-G 2.00°%2.50° TCADI two-product scheme Kelley et al. (2020)

MIROC6 1.40°x1.40° SPRINTARS two-product scheme Tatebe et al. (2019)

14% of monoterpene and 1.68 %
MRI-ESM2-0 1.87°x1.87° MASINGAR of isoprene emissions are assumed Yukimoto et al. (2019)
to form SOA
0 o _—
NOESM2-LM  1.87°x2.50°  OsloAero6 15% and 5% yield from oxidation o\ 4o a1 (2020)
of monoterpenes and isoprene
0, i -
UKESM1-0-LL  1.25°x1.87° UKCAI 26% yield from gas-phase Senior et al. (2020)




(a) Frequency of non-drought I("Ief‘t) and severe drought (right) (b) OA standard deviation distribution under non-drought (left)
summer months during t

e study period. and severe drought (right) conditions.
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Figure S2: (a) Maps of the frequency for non-drought (left) and severe drought (right)
summer months during the study period. (b) Same as a, but for the standard deviation of
OA.

(b) Spatial correlation of detrended OA and sulfate average by SPEI

(a) Detrended OA statistical distribution over PNW (left) and SEUS (right) X .
- - - bins at each grid cell
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Figure S3: (a) Statistical distributions of gridded and on-site detrended OA mass
concentrations under severe drought (red boxes) and non-drought (blue boxes) conditions
in the PNW (left) and SEUS region (right) (b) Scatter plot of the SPEI bin-averaged
detrended sulfate and OA at each grid in the SEUS with solid lines representing the linear
regressions between OA and sulfate. The corresponding linear formula of each SPEI bin
is listed in the bottom-right corner. The star marks in the formula indicate the regression
significance at a 95% confidence level.
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Figure S4: Time series of averaged OA in the PNW region separated into periods with
(red) and without (blue) local fire emissions within each SPEI bin (panel). The respective
trend (Slope) and P-value (P-val) of the trend are listed in each panel.
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Figure S5: Scatter plot of the SPEI bin-averaged sulfate and OA simulations at each grid
in the SEUS with solid lines representing the linear regressions between OA and sulfate.
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