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Try an adjustment, to make a better match

Flux
Adjustments

Atmosphere
Model

Ocean
Model



LOAR1 LOAR2

GFDL coupled GCM development

hiFLOR
A: 0.25° x 0.25° x L32

O: 1° x 0.33° x L50

CM2.6
A: 0.5° x 0.5° x L32
O: 0.1° x 0.1° x L50

FLOR-FA
A: 0.5° x 0.5° x L32
O: 1° x 0.33° x L50
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CM2.1
A: 2.5° × 2° × L24

O: 1° × 0.33° × L50

FLOR
A: 0.5° × 0.5° × L32
O: 1° × 0.33° × L50
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“Forecast-oriented
Low Ocean Resolution”

(SI forecast model)

FLOR connects many of GFDL’s newest climate models, 
and is used extensively for seasonal-to-interannual research and forecasts.
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Summary

1. Flux adjustment (FA) is useful and informative 
     a. Corrects climatological SST & winds, reduces rainfall biases
     b. Can improve aspects of variability (e.g. ENSO strength & synchronization)
     c. Helps attribute biases to atmosphere or ocean components
     d. Uncovers ocean biases hidden by atmospheric biases, and vice versa
     e. Reveals how coupled feedbacks modify the biases
     f. Illuminates how background state affects the variability

3. FA strongly affects ENSO in FLOR
     a. ENSO weakens
          - weaker thermocline feedback trumps stronger coupling & weaker damping
          - more westward propagation of SSTAs; less interdecadal modulation of ENSO

     b. Atmospheric teleconnections strengthen & shift west
          - drier central equatorial Pacific + weaker ENSO → harder to shift convection eastward

     c. ENSO synchronizes to end of calendar year
          - eastern equatorial Pacific dT/dy barrier weakens in Jul-Nov, relative to Jan-May
          - stronger Bjerknes feedback in Jul-Nov → ENSO peaks near Dec

2. But not a magic bullet
     a. May actually degrade some parts of the simulation
        - e.g. upper-ocean dT/dz & near-equatorial precip gradients

     b. Overly deepens FLOR’s equatorial thermocline
          - weaker off-equatorial trade winds → less Ekman suction & Sverdrup divergence
          - but uncovers a latent OGCM bias → motivates attention to equatorial mixing & TIWs



  

Moving forward

1. Improve AGCM climatology & ENSO feedbacks
     a. Clouds & radiative feedbacks (weaken shortwave heating)
     b. Moisture budget: reduce tropical rain & evap; improve rainfall gradients
     c. Surface fluxes: bulk formulae, skin temperature, diurnal cycle
     d. Off-equatorial wind stress curl & response to ENSO (precip pattern, CMT)

3. Improve coupled interactions
     a. Seasonal dT/dy in east Pacific (key for ENSO seasonality)
     b. Coupled feedback diagnostics (improve obs constraints – winds, heat fluxes)
     c. Subsurface flux adjustments (3D-FA)
     d. Use FA as a routine diagnostic for coupled models

2. Improve OGCM climatology & ENSO feedbacks
     a. Shoal the equatorial thermocline (mixing, solar penetration, diurnal cycle)
     b. Resolve or parameterize TIWs (critical during La Niña)
     c. Mixed layer heat budget (need obs constraints – TPOS, assimilation)
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