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1] introduction

El Nifio Southern Oscillation (ENSO) effects on global rainfall and
streamflow have been extensively reported. In this study, we apply a
non-stationary regional model to ~7000 observation sites worldwide to
describe the global relationship between ENSO and extreme rainfall.
This research will:

(1) Identify regions where extreme rainfall is significantly influenced by
ENSO.

(2) Evaluate the extent to which ENSO exhibits asymmetric impacts
between the El Nifio and La Nifia phases.

(3) Describe the spatial pattern of the impact intensity.

2 |Non-stationary models

In each gauged station, the seasonal maximum precipitation is assumed
to follow a time varying GEV/( « (t), o (t), ¢ (t)) distribution, conditioned on
temporally varying covariate SOl (Southern Oscillation Index). The
impact of ENSO is expressed through the parameters of regression
functions.
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Each grid of 5 * 5 (degree*degree) is considered as a ‘region’. We
assume that the ENSO impact is the same for all sites in the region.
Regression models for #(s,t), o(s,t) and ¢ (s,t) are shown as below:
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where s is for site and t is for time. The regression parameters with
subscripts “reg” are same for all sites, and with subscripts “loc” are site
specified.
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In the season of Dec, Jan and Feb, El Nifio increases the
intensity of extreme precipitation in South U.S., Mexico,
South part of the South America and Southeast Coast of
China. And El Nifio also decreases the intensity of extreme
precipitation in Africa and west coast of India.

During La Nifia phase, the intensity is increased in the
Northern part of North America, South Africa and Australia.
And in the southern part of North America and India, the
intensity is decreased.

In North Europe, during both El Nifio and La Nifia phases,
a significant increase is found. However, the value of the
slope is relatively small.

From this study, the asymmetric impact of ENSO is clearly
outlined.
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