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Section 5 mentions two additional model simulations performed in support of the manuscript
which we describe in further detail here. Mollner et al. (2010) reported an update to the kinetics
that govern the reaction rate of

OH + NO, + M — HNO3 + M (R1)

Figure S1 shows a comparison of the rate of this reaction based on the recommendations of
IUPAC (Atkinson et al., 2006), JPL (Sander et al., 2006), and Mollner et al., (2010). The newer
study gives a slower rate constant compared to the prior recommends. We have modified the
CBO05 chemical mechanism to use the results from Mollner et al. (2010). This change is in
addition to the modification of alkyl nitrate (NTR) chemistry, a 50% reduction in emissions of
NOx from mobile sources, and an update to biogenic emissions, as described in the manuscript.
This scenario is called CMAQon+no2 and was performed for a 20 day period spanning the end of
July 2007 to the beginning of August 2007. To facilitate a comparison with the results from the
CMAQrot simulation, we regenerate the scatter plots presented in Figure 3 of the manuscript for
this time period. In Figure S2 we show the results from model runs CMAQ+ot and CMAQon+No2
for both the DOMINO and GSFC retrievals. Overall, this change has little effect on the model
output with, perhaps, a slight improvement in the comparison of modeled and observed column
NO; for rural regions.

The accommodation coefficient of N,Os (called yn20s) is most likely overestimated within CB05
(Vinken et al., 2014, Yegorova et al., 2011) and therefore NO, may be improperly suppressed. In
CMAQ, the calculation of gamma is based on Davis et al. (2008). We have performed a
simulation, CMAQnz0s, With yn20s equal to zero and include all of the changes made to the
model in the CMAQTor scenario. Results from CMAQn:20s are presented in Fig S2. With this
NOx loss mechanism turned off, we would expect modeled column NO to increase. Even though
column NO; does rise, this scenario shows very little overall difference compared to CMAQTor.
This is in agreement with prior studies (Han et al., 2015, Stavrakou et al., 2013).
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Fig S1. Reaction rate of OH+NO,+M at 298K based on the recommendations from IUPAC
(black), JPL (blue, dashed) and Mollner et al. 2010 (red, dashed dot).
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Fig S2. Scatter plots of model output to both the DOMINO (top panels) and GSFC (bottom
panels) retrievals of tropospheric column NO,. Results span late July/early August 2007. Gray
points represent the results shown in Fig. 2 of the manuscript. Red points represent areas where
the model is at least 25% greater than observations. Results from model scenario CMAQror (left
panels) for this time period are shown for comparison with results presented in the manuscript.
CMAQon+No2 (center panels) includes the modifications made to CMAQ+or as well as a change

in the reaction rate of OH+NO,. CMAQn20s (right panels) has the heterogeneous loss of N,Os
turned off and includes the modifications made to CMAQor.



