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ABSTRACT

Exploratory data analysis is used to examine several key characteristics of surface wind along a ship track in
the equatorial western Pacific. A month-by-month examination is undertaken, based on daily ship data from
a recent 30-year record (1958-87). The characteristics considered here include the expected frequency of oc-
currence, the intensity, the range of variability, and the extreme value of the wind from the eight-point compass
directions. A hodograph and constancy of monthly mean wind vectors are also presented.

Results from the 30-year climatology suggest that the equatorial western Pacific is affected by monsoonal and
trade flows from each winter hemisphere and by the eastern Pacific subtropical highs during the transition
season (i.e., May). Equatorial westerlies peak in November (20%) and December (18%).

Composite analysis reveals the further influence of the trade flows from the northwest Pacific from January
to May, and the Southern Hemisphere influence from June to September during a year when ENSO has
occurred. The reliability of the ENSO composite has been tested using a Monte Carlo simulation technique.
Westerlies indeed increase their frequency of occurrence from November of the antecedent year to November
of the ENSO year. This increase, however, is small relative to the decrease in easterlies in the same period.

Westerly wind events are examined in terms of their duration and timing of occurrence. Westerly wind events
with a period of 5-7 days do occur more often than events with a longer duration, but their frequency of
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occurrence has reduced substantially during El Nifio years.

1. Introduction

There has been a growing interest in the relationship
between surface wind variations in the equatorial west-
ern Pacific (EWP) and El Nifio. The dynamics of this
relationship lies in oceanic Kelvin waves that are ex-
cited by episodic westerly wind bursts in the EWP.
Studies show that the first baroclinic mode of the Kel-
vin waves takes about two to three months to cross the
Pacific basin, with higher modes taking a longer time
(e.g., Gill 1982), With an eastward advection of warm
water associated with the waves and the depressed
thermocline as induced by downwelling Kelvin waves,
warm surface waters are found subsequently in the
equatorial eastern Pacific, downstream from the remote
wind-forcing region in the EWP. There is now much
empirical evidence to indicate wind-generated Kelvin
pulses in the equatorial waveguide (e.g., Lukas et al.
1984; McPhaden et al. 1988).
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Luther et al. (1983), Luther and Harrison (1984),
and Harrison and Luther (1990) studied in detail the
climatological features of surface winds from tropical
Pacific islands. However, in their analyses, a large void
exists in the data for the area between 5°N-5°S and
130°E-165°E (e.g., Fig. 1 in Harrison and Luther
1990). More recently, Harrison and Giese (1991) cat-
egorized westerly bursts as observed along a string of
islands near 175°E into four types, but acknowledged
that “Our near-date line results may not be typical of
regions to either the east or west.” In fact, the synoptic-
scale, equatorial westerly bursts are mainly confined
in the EWP (Keen 1988; Chu 1988; Chu and Frederick
1990). As such, detection of the bursts in the central
Pacific or the eastern Pacific is not necessarily guar-
anteed. May 1986 is a good case. During this month
strong westerlies (~10 m s™!) were reported at Ka-
pingamarangi atoll (~1°N, 155°E), but only light to
moderate easterlies were observed at Tarawa (~1°N,
173°E), one of the islands used in Harrison and Luther
(1990) and Harrison and Giese (1991). It is important
to note here that surface wind data along the ship track
are the only source of historical observations available
west of 175°E.

Concerning the causes of westerly bursts, Chu (1988)
and Chu and Frederick (1990) demonstrated that there
is a tendency for a rapid pressure increase in the far
western equatorial Pacific following a cold surge-like
event in higher latitudes. Since the zonal wind accel-






