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Figure S1. Annual mean lifetime of NOx below 1 km altitude against oxidation to nitrate via reactions
that occur only at night (R2+R4+R5).

4.0 1.2 18.5 25.8 330  [permil]



Figure S2. Same as Figure 4 but for the “standard” simulation.
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Figure S3.

Comparison of monthly-mean modeled (“standard”) and observed AYO(nitrate) at locations where
there are enough observations to calculate a monthly mean. References for the observations are in the
text. The error bars represent different assumptions for calculated modeled A values for nighttime
reactions as described in the text. Error bars for Beijing and Mt. Lulin reflect the range of possible
modeled A values for nighttime reactions as described in the text. The y=x (solid line) andy =2xandy =
0.5x (dashed) are shown.
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Figure S4. Comparison of monthly-mean modeled and observed AYO(nitrate). Model points are from
the “cloud chemistry” simulation, while the modeled error bars reflect the full range of calculated values
from all sensitivity simulations. Error bars for the observations reflect the analytical uncertainty in the



measurements, except for two data points in June for Summit which reflect the standard deviation of
AYO(nitrate) from multiple measurements during that month.
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Figure S5. Modeled, annual-mean AYO(NO2) below 1 km altitude for the “cloud chemistry” model.



50

N ~
O O

N
O

A0 nitrate model [per mil]

O

\\\\\\\\\\\\\/\\\\\"\\\'\\\\‘\\\\\\\\

Bermuda

LaJolla

South Pole

bbu

Yungay

> Princeton
Summit

0 Alert

A WAIS

B Fcuador
Beijing

o Mt. Lulin
Cape Verde

® Atacama

* oA O

P

f\/\\\\\\\

/
/

/ b *
J/ e g™ 2 .
/ O 5 L

~
~
»
%m

~
u

oY o

4

RZ = 0.5

\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\

O

10

20 50
A"Q nitrate observations [per mil]

Figure S6. Same as Figure S3 but assuming AY0(03) = 35%o.
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Figure S7. Same as Figure 3 but for the “standard” simulation.
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Figure S8. Calculated yield of HONO from the heterogeneous reaction of NO; on aerosol surfaces as a
function of pH.
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Figure S9. Calculated surface aerosol pH in the model in each season.
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Figure $10. Modeled change in anthropogenic NO emissions (Gg N yr!) from the year 2000 to the year
2015 (2015 —2000).



