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The El Niño Southern Oscillation (ENSO) is tightly linked to the intraseasonal tropical variability (ITV) that
contributes to energise the deterministic ocean dynamics during the development of El Niño. Here the relationship
between ITV and ENSO is assessed based on models from the Coupled Model Intercomparison Project (CMIP)
phase 5 (CMIP5) taking into account the so-called diversity of ENSO, that is the existence of two types of events
(Central Pacific versus Eastern Pacific El Niño). As a first step, the models’ skill (23 CMIP5 models) in simulating
ENSO diversity is assessed. The characteristics of the ITV are then documented revealing a large dispersion within
an ensemble of 16 models. 11 models exhibit some skill in simulating the key aspects of the ITV for ENSO: the
total variance along the equator, seasonal cycle and the characteristics of the propagation along the equator of the
Madden-Julian oscillation (MJO) and convectively coupled equatorial Rossby waves (ER). 5 models that account
realistically for both the two types of El Niño events and ITV characteristics are used for the further analysis of
seasonal ITV/ENSO relationship. The results indicate a large dispersion among the models and an overall limited
skill in accounting for the seasonal ITV/ENSO relationship. Implications of our results are discussed in lights of
recent studies on the forcing mechanism of ENSO diversity. These models are used to estimate the change in the
ITV/ENSO relationship in a warming climate based on the RCP8.5 experiments.
Further investigation is required to relate the statistical analysis of nature (additive versus multiplicative) of the
atmospheric forcing to the mechanistic understanding of how the atmospheric forcing is modulated by mean state
conditions. This would be critical for advancing on the physical interpretations of the statistical results based on
the sensitivity of the CMIP models to global warming, such the doubling in the occurrence of extreme El Niño
events in the future in response to greenhouse warming.
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