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Recent Related Studies

Heat extremes skill in GFDL SPEAR
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SMYLE PROJECT

Seasonal-to-Multiyear Large Ensemble (SMYLE)

CESM2-SMYLE

- Components:
Ocean: POP2 (1°, 60L), Atm: CAM®6-FV (1°, 32L), Land: CLM5 (1°),
Sea Ice: CICE5 (1°))

- Hindcasts initialized quarterly (1st of February, May, August,
November) from 1970 to 2019.

- 24-month simulations

- 20-member

E3SMv2.1-SMYLE

- Components:
Ocean:MPAS-O (1°, 60L), Atm: EAMv2 (1°, 72L), Land: ELMv2 (1°),
Sea Ice: MPAS-SI (1°)

- Hindcasts initialized in November from 1970 to 2019.

- 28-month simulations

- 20-member
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- Components:
Ocean: POP2 (1°, 60L), Atm: CAM®6-FV (1°, 32L), Land: CLM5 (1°),
Sea Ice: CICE5 (1°))

- Hindcasts initialized quarterly (1st of February, May, August,
November) from 1970 to 2019.

- 24-month simulations

- 20-member

E3SMv2.1-SMYLE

- Components:
Ocean:MPAS-O (1°, 60L), Atm: EAMv2 (1°, 72L), Land: ELMv2 (1°),
Sea Ice: MPAS-SI (1°)

- Hindcasts initialized in November from 1970 to 2019.

- 28-month simulations

- 20-member
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Seasonal-to-Multiyear Large Ensemble (SMYLE) Define Temperature Extremes

CESM2-SMYLE

- Components:
Ocean: POP2 (1°, 60L), Atm: CAM®6-FV (1°, 32L), Land: CLM5 (1°),
Sea Ice: CICE5 (1°))

- Hindcasts initialized quarterly (1st of February, May, August,
November) from 1970 to 2019.

- 24-month simulations

- 20-member

An episode of 3 or more consecutive days when the
maximum (minimum) temperature anomaly is exceeding
(subceeding) the 90th (10th) percentile.

Reference period: 1972-2019

Metric: Number of days in episodes

E3SMv2.1-SMYLE

- Components:
Ocean:MPAS-O (1°, 60L), Atm: EAMv2 (1°, 72L), Land: ELMv2 (1°),
Sea Ice: MPAS-SI (1°)

- Hindcasts initialized in November from 1970 to 2019.

- 28-month simulations

- 20-member

Focus on Warm Extremes
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Verification Dataset:
Berkeley Earth Surface Temperatures
(BEST)

Verification Period: 1970-2021



ACC CESM ACC difference (E3SM-CESM)
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Residuals ACC (Smith et al., 2019):

Regress out the ensemble mean of

the uninitialized simulations from
both the hindcasts and the

verification dataset and recompute

the ACC.

Uninitialized Simulations:

CESM2 Large Ensemble (CESM2-LE)

50 members

Verification Dataset:
Berkeley Earth Surface Temperatures
(BEST)

Verification Period: 1970-2021
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Residuals ACC (Smith et al., 2019):

Regress out the ensemble mean of

the uninitialized simulations from
both the hindcasts and the

verification dataset and recompute

the ACC.
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B> Is this ENSO-related skill? >
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Skill (ACC) after removing also
the ENSO signal:

the ensemble mean NINO3.4 signal
has been regressed out from the
residual variability using a linear or
logistic function.

Verification Dataset:
Berkeley Earth Surface Temperatures
(BEST)

Verification Period: 1970-2021



) Summary and Conclusions

e High skill for the number of days belonging to episodes is
found until forecast season 7, decreasing with lead time.

® The two systems exhibit similar skill (mapping and
dependence on forecast time).

® The multi-system predictions generally outperform each
individual system.

® For some regions and calendar seasons significant added skill
from initialization is found up to forecast season 4.

® Most of the remaining skill is found to stem from ENSO.
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SMYLE PROJECT - NINO3.4 ACC

Seasonal-to-Multiyear Large Ensemble (SMYLE)

CESM2-SMYLE
- Components:

Ocean: POP2 (1°, 60L), Atm: CAM®6-FV (1°, 32L), Land: CLM5 (1°),

Sea Ice: CICE5 (1°))

- Hindcasts initialized quarterly (1st of February, May, August,

November) from 1970 to 2019.
- 24-month simulations
- 20-member

E3SMv2.1-SMYLE
- Components:

Ocean:MPAS-O (1°, 60L), Atm: EAMv2 (1°, 72L), Land: ELMv2 (1°),

Sea Ice: MPAS-SI (1°)

- Hindcasts initialized in November from 1970 to 2019.

- 28-month simulations
- 20-member
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