The Role of Ocean Eddies Resolving
Models in Seasonal to Decadal
Prediction



Ocean Eddy Resolving Coupled
Predictability

CESM
— Atmosphere: 0.5x0.5
— Ocean: 0.1x0.1 [HRC] vs. 1x1 [LRC]

“New” Seasonal-to-Decadal Variability
— Means, Fronts vs. Eddies (or Both)?

Does the Atmosphere Interact with the
Individual Ocean Eddies?

Forecast Errors and DA Errors with LRC
— Local Air-Sea Feedbacks



The Role of Ocean Eddies in Decadal

Prediction
(UMiami-NCAR EaSM-3 Collaboration)

« Comprehensive Assessment of How Ocean
Eddies Affect Decadal Predictability

« Strategies for Initializing Ocean Eddy
Resolving Prediction Systems
— Does the DA need to use the same resolution?

« Test these Strategies in Experimental
Decadal Prediction
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SST-SSH Local Correlation: HRC
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Heat Flux (W/m2)
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LR Convective Prec Ratio - Cold OHC
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Correlation of LHF and SST for LRC Correlation of LHF and SST for HRC
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* Full precipitation composite based on
warm SST events over GoM (m/s)

Full precipitation composite based
on cold SST events over GoM (m/s)

Full precipitation composite based
on warm-cold SST events over
GoM (ml/s)
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Contemporaneous correlation of Nino3.4 with 7x for HRC Contemporaneous correlation of Nino3.4 with 7« for LRC

0.5




Ocean Eddy Resolving Coupled
Predictability

CESM
— Atmosphere: 0.5x0.5
— Ocean: 0.1x0.1 [HRC] vs. 1x1 [LRC]

“New” Seasonal-to-Decadal Variability
— Means, Fronts vs. Eddies (or Both)?

Does the Atmosphere Interact with the
Individual Ocean Eddies?

Forecast Errors and DA Errors with LRC
— Local Air-Sea Feedbacks



Local SSTA- Turbulent Heat Flux Correlation
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Ocean Eddy Resolving Coupled
Predictability

CESM
— Atmosphere: 0.5x0.5
— Ocean: 0.1x0.1 [HRC] vs. 1x1 [LRC]

“New” Seasonal-to-Decadal Variability
— Means, Fronts vs. Eddies (or Both)?

Does the Atmosphere Interact with the
Individual Ocean Eddies?

Forecast Errors and DA Errors with LRC
— Local Air-Sea Feedbacks



Seasonal Forecast Errors
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DART LRC Representativeness Errors

std of temperature errors at 100m
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Discussion

* Evidence for the Need for Eddy Resolving
Resolutions

— Means, Fronts vs. Eddies?
* Develop Strategies for Initializing Ocean
Eddy Resolving Prediction Systems

— Technology/Software Infrastructure
Development

— Do we need to assimilate the eddy field?
— Does the DA need to use the same resolution?

» Test these Strategies in Experimental
Decadal Prediction



