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Abstract: We examine the effects of El Nifio on tropospheric ozone through the simulation of a Climate-Chemistry model
for a 40-year period (1971-2010). The Empirical Orthogonal Function (EOF) analysis reveals that the tropospheric ozone
concentration in the central-eastern Pacific decreases when the El Nifio occurs, which is consistent with the observation.
However, the increase of ozone over Indian Ocean-Indonesia regions is weak in the simulation compared to the
observations. We analyze details of the 2006 EI Nifio event to understand the mechanism that caused the change of ozone
due to EI Niflo. It is found that enhanced convection as well as higher water vapor followed by shortened lifetime has
led to lower the tropospheric ozone. Downward motion induced by the changes of atmospheric circulation due to sea
surface temperature forcing, together with the decrease of water vapor, has brought ozone produced in the upper
troposphere over the Indian Ocean
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Fig. 1. The first EOF patterns of tropospheric ozone from (a) model simulation and (b) AURA OMI/MSL. (c) Corresponding
PC time series (red: model, blue: AURA OMI/MSL) and NINO3.4 index (dashed).
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Fig. 2. Longitude-altitude cross section of simulated ozone
difference (averaged between 10°S-10°N). The difference is
calculated as October 2006 minus October 2005.
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Fig. 3. Simulated differences of the cloud mass flux (gm”
) (shaded), wind vector of zonal and vertical velocity
(scaled) between Oct 2006 and Oct 2005 averaged over
10°S-10°N.
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