How linear is the ENSO Teleconnection to the North Pacific?
The Role of ENSO Atmospheric Feedbacks for Rainfall in

California
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Motivation: EP El Nifio has an strong impact on
Californian rainfall
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Atmospheric rivers are more likely during El Nifo
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Motivation: Underestimated ENSO Atmospheric
Feedbacks in CMIP3 and CMIP5
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Zonal wind-SST feedback (1 0'3Nm'2/°C)

(b) Atm. Bjerknes vs surface fluxes feedback
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Heat flux-SST feedback (Wm_z/“’C)

Most CMIP3 and CMIP5
models underestimate
Wind-SST feedback and
Heat Flux-SST feedback

=> Compensating Error!

Red: convective in Nino3
Black: conv./sub. in Nino3
Blue: subsiding in Nino3

Bellenger et al. (2014)
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* Why do underestimated ENSO atmospheric feedbacks hamper
the simulation of ENSO teleconnections to the North Pacifc?

 How non-linear is the ENSO teleconnection to the North Pacific?
How well is it represented in the climate models?




Data of Obs and KCM

 QObservations and reanalysis data:
HadISST, ERA40, ERA Interim and CMAP

 Perturbed physics ensemble of the Kiel Climate Model (KCM) 1.4.0 with

— ECHAMS with T42 (2.8°x2.8°)
— Nemo Orca2 (~2°x2°)

— 40 different sets of convection parameters (= tuning parameters)
based on Mauritsen et al. (2012) => 40 different mean states

* “AMIP-type” experiments with KCM

— forced by observed daily SST from NOAA OISST for period 1982-2015
— other boundary conditions fix (CO,, solar radiation, ...)
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Equatorial cold SST Bias, the Walker Circulation
and ENSO atmospheric feedbacks
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Equatorial cold SST Bias, the Walker Circulation
and ENSO atmospheric feedbacks
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Perturbed physics ensemble of KCM

Heat flux feedback in Nino3 and Nino4 [WImEIKNlmE 4]
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. . ENSO Composites of Precip in Obs and KCM
How linear is the
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Summary

* Why do underestimated ENSO atmospheric feedbacks hamper
the simulation of ENSO teleconnections to the North Pacifc?
Due to equatorial SST cold bias the rising branch of the
Walker Circulation is too far west
=> Teleconnection is triggert from the “wrong” location

* How non-linear is the ENSO teleconnection to the North Pacific?
How well is it represented in the climate models?
CP El Nifo and La Nifa are quite linear, but EP El Nifio is
quite non-linear. This non-linearity is poorly represented in KCM




Thank you for your attention!

* Why do underestimated ENSO atmospheric feedbacks hamper
the simulation of ENSO teleconnections to the North Pacifc?
Due to equatorial SST cold bias the rising branch of the
Walker Circulation is too far west
=> Teleconnection is triggert from the “wrong” location

* How non-linear is the ENSO teleconnection to the North Pacific?
How well is it represented in the climate models?
CP El Nifo and La Nifa are quite linear, but EP El Nifio is
quite non-linear. This non-linearity is poorly represented in KCM
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