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Impact of tropical strong volcanic eruption (SVE) on the El Nifio-Southern Oscillation (ENSO) and its phase-
dependency is investigated by using a coupled general circulation model. Since warm and cold phases of ENSO
exhibit a significant asymmetry in their transition/duration, we separately investigate the response of warm and
cold ENSO to the idealized SVE forcing of similar magnitude to 1992 Pinatubo event, producing a peak top-
of-atmosphere radiative perturbation larger than -3.5 Wm-2. The radiative forcing due to the volcanic aerosols
injected into the stratosphere induces tropical cooling around the time the volcanic forcing peaks. Identical-twin
forecast experiments with/without the SVE forcing are conducted to investigate the phase-dependency of the SVE
on predicting ENSO. The experiments show that a without SVE condition extends the skillful prediction of the
ENSO warm phase by about one year, which was about half year under the SVE forcing, in which a significant
drop of the prediction skill is found after the peak of forcing. The SVE significantly counteract the evolution of the
warm phase of ENSO, and then the following transition from warm to cold ENSO is interfered. However, the effect
of the SVE forcing on the predictability of the tropical Pacific SST is much weaker in La Nifia. The SVE forcing
during the cold phase of ENSO rather facilitate the La Nifa duration. This result implies that the impact of SVE
on ENSO could be significantly dependent on the phase of ENSO, and then various experiments (e.g., a change in
magnitude of SVE and ENSO phase) in advance will contribute to instantly speculate the impact of future SVEs
in ENSO forecast.



