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Fig. 1: Time series comparing observed versus simulated ASL variability over the historical
period 1979-2014. Simulated pressure conditions are deeper than those observed using
ERADS reanalysis, indicating a negative model bias. However, all model members are able to
capture general vascillations around the simulated mean, thus suggesting CESM2’s ability
to capture ASL variability.
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Fig. 2: Scatter plot of RMSD showing the magnitude of difference between the average and
simulated position of the ASL using the three available CESM2 model members. RMSD
values indicate a difference of less than ten degrees longitude and one degree latitude, thus
providing some confidence in the ability of CESM2 to simulate the geographic position of
the ASL.
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Fig. 3: Time series comparing observed versus simulated ASL variability for all three
CESM2 model members during the historical period 1979-2014. By applying our
extreme-event identification method to historical model output, we find that all members
reproduce ASL variability and have the capacity to yield extreme events. Member eleven is
the member that most closely captures the timing of some observed extremes.
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Fig. 4: Time series showing projected ASL variability for the period 2026-2100 under

SSP245 conditions. Future extreme ASL events are identified using a fixed mean based on
the historical period and are shown as red (weak) and blue (strong) circles in each of the

three plots. Under a middle-of-the-road scenario, the three model members project the
continued occurrence of both extremely strong and weak ASL events.
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Fig. 5: Time series showing projected ASL variability for the period 2026-2100 under
SSP585 conditions. Future extreme ASL events are identified using a fixed mean based on
the historical period and are shown as red (weak) and blue (strong) circles in each of the
three plots. Under a high-emission scenario, all three model members project extremely
strong ASL events to develop more often than weak events.
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Fig. 6: The spatial distribution of extreme ASL events identified using a seasonally-adjusted
dataset that removes the ASL's seasonal cycle. The minimum and average latitude of
occurrence of extremely strong events (blue) are located farther south than the minimum
and average latitude of occurrence of weak events (red).
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Fig. 7: Scatter plot visualizing the association between ZW3 indices and ASL ACP. The two
features occur within the same geographic vicinity but have a low correlation value (r =
-0.06) that is not statistically significant.
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Fig. 8: Time series plots displaying detrended ASL indices calculated from CESM2
members for the period 2026-2100 under SSP245. Considerable variance around center 0
suggests the possibility of extreme behaviour that is present even when the seasonal cycle
and long-term linear trend are removed.
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Fig. 9: Time series plots displaying detrended ASL indices calculated from CESM2
members for the period 2026-2100 under SSP585. Considerable variance around center 0
suggests the possibility of extreme behaviour that is present even when the seasonal cycle
and long-term linear trend are removed.



