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Three Challenges in statistical methods for EEA
Challenge 1: Statistics of record(-shattering) events

Challenge 2: Aerosols vs. GHGs in statistical EEA

Challenge 3: Dynamical vs. thermodynamical trends
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Statistical model:
z ~ G (z; u(xgmst), 0, §)

Annual maximum temperature
Tx1d (block maxima)

GEV distribution: G (2)

25°C A

Parametrisation:
U = Uo + ULGMSTXGMST

Tx1d

Global mean surface temperature
covariate: xgmst

Zeder, Sippel, et al., 2023,
Geophysical Research Letters

Challenge 1: Statistics of record(-shattering) events

Pacific Northwest
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O Fraction of CI not covering reference return level: 26.9%
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Zeder, Sippel, et al., 2023,
Geophysical Research Letters
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Challenge 1: Statistics of record(-shattering) events

GEV parameter
estimation is biased in
practical situations
(=finite sample)

Large number of
members show infinite
return period even for a
“true” 100-year return
level



Challenge 1: Statistics of record(-shattering) events

_______________________________ estimation is biased in
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Challenge 2: Aerosols vs. GHGs

Temporal Regional Mean Net Effective Radiative Forcing
due to Aerosols

In statistical EEA

=Ensemble mean
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— Challenge 3:

Dynamical vs
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Singh, Sippel, Fischer, 2023,
Communications Earth and Environment
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TX5d trend (°C/decade)
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. thermodynamical trends in heat extremes

Circulation-induced trends

Circulation causes
0.2°C/decade warming in
WEU (accounting ~1/3 of
observed trends) and
cooling trend of
~0.2°C/decade in the
MUS

Interpretation depends
strongly on whether
historical circulation
trends are forced or
unforced

Currently not fully
accounted for in
statistical EEA
frameworks, but
methods emerging to do
so (e.g., Terray et al. 2021
WCD)



Three Challenges in statistical methods for EEA
Statistics of record(-shattering) events
Aerosols vs. GHGs in statistical EEA
Dynamical vs. thermodynamical trends

... methods are emerging of how to solve them!
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Thank you for the attention!

Sebastian Sippel
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