Impact of Model Resolution and Mean State Errors on ENSO

NOAA/GFDL Climate Variations and Predictability Group

Hypothesis: tnhanced resolution & corrected large-scale climate
improve simulation and prediction of regional climate & extremes.

Goal: Builld tools to understand and predict intraseasonal to multi-decadal
variations in large-scale climate, and regional climate and extremes



Vary atmospheric and oceanic resolution within same model family
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Flux adjustment to correct systematic errors

- Hypothesis: Systematic errors in large-scale climate (SST, T)
degrade simulation and prediction.

- Methodology: FA version of FLOR with climatological (once
computed, iIndependent of model state) adjustment to
momentum, freshwater and enthalpy fluxes to ocean.

Repeat simulations and predictions with FLOR-FA, compare to
RE@R.

Vecchi et al. (2014, |. Climate)
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Enhanced atmos./land resolution crucial to iImproving near-
surface climate simulation
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ENSO improvements with increasing resolution
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ENSO rainfall pattern improved in FLOR (prediction skill up too)
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Structure of ENSO improves in FA, as does its phase-locking

Regression on NINO3 SSTA
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Response of coupled model to historical T better in FA
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Retrospective predictions of ASO SST no worse In FLOR-FA
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Predictions of seasonal hurricane activity greatly improved by FA

Vecchi et al. (2014)



CM2.1R

Test reforecasts of 199/ El Nino
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Historically and near-term: ENSO becomes more active in FA-FLOR
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Summary

- Parallel free and FA versions for understanding, prediction and
brojection.

- Increasing atmospheric resolution improves simulation of mean climate
and structure of ENSO — and teleconnections

- Increasing oceanic resolution improves amplitude of ENSO

- Artificially correcting biases in SST and stress improves:
- Simulation of mean climate (non-5S5T variables).

NSO amplitude, phase locking and teleconnections.
Predictions of regional climate and extremes (e.g., regional TC activity)

Reduces drift/shock

Nonlinearity of atmospheric ENSO response (Kit's talk tomorrow)
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CM2.5 produces one of best global surface climate simulations of
bresent model generation: we're flux adjusting a ‘good” model
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Coarse-res CM2.| was
semiannually
synchronized!

Some improvements
with increased atmos/
ocean resolution, but...
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