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Introduction 
The Supporting Information contains 7 figures that support the analysis in the main text.
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Figure S1. The seasonal cycle of Tx in the Pacific Northwest. The seasonal cycle in 
each dataset is estimated as the average across stations, and then projected onto the 
first five annual-period harmonics. The different average value in each dataset is a 
function of the unequal spatial distribution of stations. The June 15-July 15 period of 
study is bracketed by vertical gray lines, and occurs in advance of peak summer.

Figure S2. The standard deviation (left) and lag-1 day autocorrelation coefficient (right) 
for daily Tx each station. The lefthand map also shows the data source for each station: 
Environment Canada = square; Integrated Surface Database = triangle; Global Historical 
Climatology Network Daily = diamond.
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Figure S3. An example showing the identification of CESM2 gridboxes with similar 
skewness and kurtosis values to a given weather station. The horizontal axis in both 
panels shows values of skewness and kurtosis for daily maximum temperature during 
the June 15-July 15 period estimated for a single weather station (GHCND station 
CA001090660 in Barkerville, British Columbia, Canada; data from 1900-2021) based on 
resampling years of the record with replacement. The vertical axis shows the values of 
skewness and kurtosis for CESM2 gridboxes chosen to most closely match (as 
measured by Euclidean distance) the bootstrapped values from the station data. The 
one-to-one line is shown in gray. Across all stations and bootstrap samples, the 
correlation between the station value and the CESM2 value is 0.987 for skewness, and 
0.998 for kurtosis.

Figure S4. The location of gridboxes in CESM2 that have similar skewness and kurtosis 
to at least one station in the Pacific Northwest domain. Red dots indicate a CESM2 
gridbox where (1) the “matching” PNW weather station had a temperature anomaly 
during the 2021 heatwave that exceeded 4 , and (2) the CESM2 gridbox had a 
maximum temperature that exceeded the value from the weather station (in  units).
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Figure S5. An example GEV fit for a CESM2 gridbox (red dot in Oregon in Figure S4; 
44.8 N, 237.5 E) that has similar statistics to the Pacific Northwest stations, and 
experienced a seasonal maximum temperature anomaly in excess of 4 . (a) Seasonal 
maxima temperatures from 1850-2100. (b) Seasonal maxima temperature anomalies, 
where the anomalies are calculated by removing the ensemble mean, which captures 
the forced climate change signal. In both (a) and (b), the red dot indicates the record-
breaking event. In (b), the horizontal lines show the GEV-based estimate of the 50th, 
90th, 99th, and maximum temperature anomaly based on the 71 years of seasonal 
maxima in advance of the record-breaking event. The GEV is assumed stationary 
because the forced trend is removed before fitting. In this example, the GEV is bounded 
below the temperature anomaly of the record-breaking event, and predicts that its 
probability would be zero.

Figure S6. As in Figure 3a-c, but (b) shows the 99th percentile, and (c) shows the 
difference between the 99th and 50th percentiles.
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Figure S7. The linear trend from 2000-2100 in the estimated probability of extreme 
events in CESM2, where ‘extreme’ is defined by exceeding the various percentiles on 
the horizontal axis in the historical (1850-2020) period. The vertical bars at each point 
show the 95% confidence interval, and the zero line is shown in gray. The trends are 
found to be significant after controlling for a false discovery rate of 0.1 when extremes 
are defined as those at least exceeding the 99th percentile.
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