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Global Impacts of ENSO



Forecasts of the 1997/98 El Niño

(Landsea & Knaff 2000)



The wind observing network

(Smith et al., 2004)

(Yelland et al., 2003)
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A wide variety of products

FSU subjective analysis NCEP/NCAR Reanalysis



Annualmean zonal stress (dPa)



Annualmean meridional stress (dPa)
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Wind stress generates mean oceanic upwelling:

and a mean thermocline slope:

Both affect the coupled mean state and ENSO.





Zonal stress anomalies regressed onto NINO3 SSTAs



Hybrid coupled model ENSO, using various flux products
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CM2 Sensitivities: Cumulus Momentum Transport



FSU1

NINO4 zonal stresses

NCEP1



Subannual zonal stress anomalies



AGCM wind stress decomposition



Impact of wind noise & nonlinearity on ENSO forecasts



Obs SST forcing Cool West PacificWarm East Indian

Daily western Pacific zonal stresses, from 10 AMIP runs



Annual cycle of variance



Correlation of FSU1 and NCEP1 zonal stress anomalies



Anomaly correlation of
NINO4 zonal stress and NINO3 SST



Conclusions

● Wind stress is critical to ENSO
– Mean, anomalies, & noise

● “True” stresses are hard to estimate
– Nonlinearity & sparse historical obs

● Popular analyses disagree substantially
– Mean, trend, ENSO patterns, spectra, seasonality

● Things are gradually improving
– Satellites, bulk formulae, reanalyses, merged products
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Simulated annualmean climate



Simulated ENSO



Modulation of ENSO



CM2.0 response to increasing CO
2



Greenhouse response


