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Smallislands often lgave downstream wakes consisting of swirhag wind gatterns, which
distort the pattern of cwcwivdsovarthe surroundingocean Inthis picture of Guadalupe
Isiand off the Pacitic coas! of Mexigo the wing 15 hipwing from the northwest {upper
left toward ipwar ngnt)  The two largests orbces ara approxmately 15 miesapart The
ram areas cver ihie repical Pachic leave a somilar wake more than a hundred times as
large which distort the ands aloft When the rain areas are rearranged by £f Nio, the
shape of the wind patte-r cranqges as indicated 1n the mags on the folicwing page
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as each partner sends back a stronger message.
Small perturbations in the ocean and aunosphere
can amplify one another until eventually a full-
fledged Fl Nifio is under way. And, justasitis often
hard to say which partner was responsible for a
change in the mood of a dialogue, i or precisely
what they said that set the conversation off in a new
direction, 1t is often difficult to identify the subtle
change in the ocean-atmosphere system that ini-

tiates a transition into or out of Ei Nifio conditions.

Global Consequences of El Nifio

The twists and tums in the ongoing dialogue
between ocean and atmosphere in the Pacific can
have a ripple effect on climatic conditions in far
This worldwide

message is conveved by shifts in tropical rainfall,

flung regions of the globe.

which affect wind patterns over much of the
globe. Imagne a rushing stream flowing over and
around a series of large boulders. The boulders
create a train of waves that extend downstream.
with crests and troughs that show up in fixed
positions. If one of the boulders were to shift, the
shape of the wave train would also change and
the crests and troughs might occur in ditferent
places.

Dense tropical rainclouds distort the air flow aloft
(5-10 miles above sea level) much as rocks distort the
flow of a stream, or islands distort the winds that blow
over them, but on a horizontal scale of thousands of
miles. The waves in the air flow, in turn, determine

the positions of the monsoons, and the storm tracks



and belis of strong winds aloft (coramonly referred
o as jef streamsy which é;e;:m‘;zare warm and cold
regions at the Eanthys surfice, InEl Nifo years, when
the rain area that is usually centered over
Indonesia and the far western Pacific moves east-
ward into the central Pacific, as shownonp, 17, the
-waves in the flow aloft are affected, causing unsea-
sonable weather over many regions of the globe,

The impacts of El Nifio upon climate in tem per-
ate latitudes show in?‘; maost clearly during winter-

P

time. Forexample, most Bl Nifio winters are naild

over wesletn Canada and parts. of the northern -

Winnds atth jetalvean) level {smaf areows], ffve bo fifteen miles 2bove sen level, thange
their courss belweest noymal (zbave snd £ Mo (rgh1) winterss Aridge of high pressune
aver Harlit Aimerica's west coast guring Bl Nifio winters keeps temperatures above
agringd in the crange 1egien and sleers storms that would otherwise pass throush
Washingion and Jregon aorthwand twward the coast of Slaska a6 indicated by the
beavy arrovw. EFHIRG siso creales 3 favorable ensiranmen tor storms t develop in
tse Gulf of Mexice, Dringing besvy raing o much of the sowiharn Untied Slates. An
analopouy sitengthening of the westerlies in the Seuthora Hemisphere during ils winler
season ings heawy precipitation to parts Of southers Brazl.and nosthern Ghil and
Argeming (ot pictured),

Uniteel states, and wet over the southern United
States from Texas to Florida, El Nino affects
temperate climates in other seasons as well, Bu
even during wintertime, bz El Nifio is only one of
a number of factors that influence emperate cli-
mates. Bl Nifwo years, therefore, are not always
marked by “typical” Bl Nine conditions the way

they are in parts of the ropics.

_EI Niiio Prediction

in the preceding pages, we have considered how
ElNino develops, bow it perturbs marine life inthe
Pacific, how it influences weather patterns through-

out the world, and how the abnormal atmospheric -

and oceanic corcdidons during Bl Nirdo affect
human beings.  Scientists are now taking. our

understanding of EI Nifos a step further by incor-

porating the descriptions of these events into

numerical prediction models tcomputer programs




