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Supplement 
 
In the supplement we include results from the REEFCS1D simulations from 1992-2010 for an 
additional four models: the CHASER, CMAM, MOCAGE, and MRI models.  The number of 
additional models analyzed is limited to those with sufficient output to derive the maximum daily 
temperature and the maximum daily 8-hour average ozone concentrations. In the CMAM and 
MRI simulations both ozone and temperature data are available at high temporal resolution; in 
the CHASER and MOCAGE simulations only high temporal resolution ozone data is available. 
Details on the additional model simulations is given in (see Morgenstern et al., 2017).  In 
addition, we give additional measurement data in the supplement from the Environmental 
Protection Agency (EPA) Air Quality System (AQS) Data Mart for the years 1992-2010. This 
gives an additional 124 stations with nearly complete ozone and temperature data.   
 
Figure S1 gives the mean rescaled maximum temperature and the 90th percentile minus mean 
rescaled maximum temperature from the CCMI REFC1SD simulations for June, July and August 
(JJA) from 1992-2010 for the CNAM and MRI models. Also shown are the equivalent quantities 
as measured at the EPA AQS measurement sites. Figure S2 and S3 gives the same quantities but 
for MDA8 ozone. The equivalent quantities from for CESM1 CAM4-chem are given in Figures 
2a, b and 3a, b.  
 
Figure S4 and S5 gives the twenty-year return level minus average MDA8 ozone (ppb) for JJA 
from 1992-2010 for the four models: CHASER, CMAM, MOCAGE and MRI. Figure S4 gives 
the same metrics but for daily maximum temperature for the CMAM and MRI models. Figure S4 
also gives the equivalent quantities as measured for daily maximum temperature and MDA8 
ozone at the EPA AQS measurement sites.  The equivalent quantities from CESM1 CAM4-chem 
are given in Figures 5.  
 
Figure S6 gives the unconditional correlation between daily maximum temperature and MDA8 
ozone (first column); correlations between daily maximum temperature and MDA8 ozone 
conditioned on maximum temperature greater than the 90th percentile (second column) and the 
equivalent quantities as measured for temperature and ozone at the EPA AQS measurement sites.  
The equivalent quantities from CESM1 CAM4-chem are given in Figure 6. 
 
Figure S7 gives average MDA8 ozone (ppb) conditioned on daily maximum temperature greater 
than the 90th percentile minus average MDA ozone and  ϕ from the CMAM and MRI REFC1SD 
simulations. The equivalent quantities as measured for temperature and ozone at the EPA AQS 
measurement sites are also given.  See Figures 7 and 9 for results from the CESM1 CAM4-chem.  



 
Figure S1. [Rescaled Data] Average daily maximum temperature (oC) (left column) and average 
daily maximum temperature (oC) conditioned on daily maximum temperature greater than the 
90th percentile minus average maximum temperature (right column) for JJA 1992-2010. CMAM 
REFC1SD simulation (first row: a and b) and MRI REFC1SD simulation (second row: c and d), 
EPA AQS measurements (third row: e and f). CASTNET measurements of each quantity are 
shown as filled diamonds in the first two rows. In the first two rows we also give: the average 
bias as the model average minus the CASTNET average for each quantity, and the correlation as 
the spatial correlation between the model and the CASTNET measurements. The corresponding 
figure for the CESM1 CAM4-chem is given in Figure 2. 
 



 
Figure S2. [Rescaled Data] Average MDA8 ozone (ppb) (left column) and average MDA8 ozone 
(ppb) conditioned on ozone greater than the 90th percentile minus average MDA8 ozone (right 
column) for JJA 1992-2010. CMAM REFC1SD simulation (first row: a and b), MRI REFC1SD 
simulation (second row: c and d), and EPA AQS measurements (third row: e and f). CASTNET 
measurements of each quantity are shown as filled diamonds in the first two rows. In the first 
two rows we also give: the average bias as the model average minus the CASTNET average for 
each quantity, and the correlation as the spatial correlation between the model and the 
CASTNET measurements. The corresponding figure for the CESM1 CAM4-chem is given in 
Figure 3. 



 

Figure S3. [Rescaled Data] Average MDA8 ozone (ppb) (left column) and average MDA8 ozone 
(ppb) conditioned on MDA8 ozone greater than the 90th percentile minus average MDA8 ozone 
(right column) for JJA 1992-2010. CHASER REFC1SD simulation (first row: a and b), and 
MOCAGE REFC1SD simulation (second row: c and d). CASTNET measurements of each 
quantity are shown as filled diamonds in the first two rows. In the first two rows we also give: 
the average bias as the model average minus the CASTNET average for each quantity, and the 
correlation as the spatial correlation between the model and the CASTNET measurements. The 
corresponding figure for the CESM1 CAM4-chem is given in Figure 3. 
 



 
Figure S4 [Rescaled Data] Twenty-year return level minus average MDA8 ozone (ppb) (left 
column), and 20-year return level for daily maximum temperature minus average daily 
maximum temperature (right column) for JJA 1992-2010.  CMAM REFC1SD simulation (first 
row: a and b), MRI REFC1SD simulation (second row: c and d), and EPA AQS measurements 
(third row: e and f). CASTNET measurements of each quantity are shown as filled diamonds in 
the first two rows. In the first two rows we also give: the average bias as the model average 
minus the CASTNET average for each quantity, and the correlation as the spatial correlation 
between the model and the CASTNET measurements. The corresponding figure for the CESM1 
CAM4-chem is given in Figure 5. 
 



 
Figure S5 [Rescaled Data] Twenty-year return level minus average MDA8 ozone (ppb) (left 
column) for JJA 1992-2010.  CHASER REFC1SD simulation (a), and MOCAGE REFC1SD 
simulation (b). We also give the average bias as the model average minus the CASTNET average 
for each quantity, and the correlation as the spatial correlation between the model and the 
CASTNET measurements. The corresponding figure for the CESM1 CAM4-chem is given in 
Figure 5. 



 
Figure S6 [Deseasonalized Data] Unconditional correlations between daily maximum 
temperature and MDA8 ozone (first column); correlations between daily maximum temperature 
and MDA8 ozone conditional on daily maximum temperature greater than the 90th percentile 
(second column) for JJA 1992-2010. CMAM REFC1SD simulation (first row: a and b), MRI 
REFC1SD simulation (second row: c and d), and EPA AQS measurements (third row: e and f). 
CASTNET measurements of each quantity are shown as filled diamonds in the first two rows. In 
the first two rows we also give: the average bias as the model average minus the CASTNET 
average for each quantity, and the correlation as the spatial correlation between the model and 
the CASTNET measurements. The corresponding figure for the CESM1 CAM4-chem is given in 
Figure 6. 



 
Figure S7 [Rescaled Data] First row: Average MDA8 ozone (ppb) conditioned on daily 
maximum temperature greater than the 90th percentile minus average MDA8 ozone for JJA 
1992-2010 from (a) the CMAM REFC1SD simulation, (b) the MRI REFC1SD simulation. 
Second row: ϕ for JJA 1992-2010 from (c) the CMAM REFC1SD simulation, (d) the MRI 
REFC1SD simulation. CASTNET measurements of each quantity are shown as filled diamonds 
in the first two rows. In the first two rows we also give: the average bias as the model average 
minus the CASTNET average for each quantity, and the correlation as the spatial correlation 
between the model and the CASTNET measurements. Third row: EPA AQS data for JJA 1992-
2010 of (e) average MDA8 ozone (ppb) conditioned on daily maximum temperature greater than 
the 90th percentile minus average MDA8 ozone, (f) ϕ. The corresponding figures for the CESM1 
CAM4-chem are Figure 7 and Figure 9.  
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