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‘m’ﬂ‘ Grazed to the nub, denied rain, and blown by dust, the

village of Rakops in north-central Botswana seems lifeless but
for a few trudging figures. Southeastern Africa had already
suffered two dry years before El Nirio blocked the deliverance of returning
rains. For Botswana, a nation of cattle herders, the effect was

National Geographic, February 1984
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Em‘ﬂm Strung with utility and lines, the ab ofa
bridge washed out between Guayaquil and Salinas stand

loaded with lies and f awaiting mak

ferry service. Warm water pushing against the coast triggered floods and
landslides that killed scores of Ecuadorians and caused about 400 million

National Geographic, February 1984



AUSTRALIA

Drought and
fine storms

Bone weary after months on the
move, Snowy Miners and his son,
Ashley (left), face another day of
“the dry” in Australia’s New South
Wales. The Miners family was
forced by drought to lead their
3,000 head of stock on a constant
search for feed..They camped by
night and pushed on at morning,
looking for the next patch of scrub
even as the weakest animals
perished in the search.

Emaciation branded on their
ribs, kangaroos (below) come in
from the bush to water at a stock
trough. Depleted in the early
1970s, kangaroos have multiplied
greatly since, returning in strength
just when herds could least bear
competition. Although the animals
are culled, kangaroo shooters
receive less than ten dollars a
carcass and skin, and hunting
quotas have not been met. Some
ranchers believe that during the
drought they were feeding three to
four kangaroos for every one of
their own sheep.

Water finally became so scarce
that at the Wardell Station, or
ranch, it had to be trucked in
(bottom) to replenish stock ponds.

PENNY TWEEDIE, TALENT BANK/OUTLINE (LEFT); DAVID AUSTEN -(BELOW ALAN JONES, AUSTRALIAN PICTURE LIBRAR
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BOTH BY MICHAEL YAMASHITA

WORLDWIDE IMPACT As brush fires raged in drought-stricken Sumatra, motorists were
shrouded in smoke, and clinics were filled with patients (above). Flames charred trees and
utility poles in Bunnell, Florida (below left), which endured severe drought last summer. Too
much winter rain near Chino, California (below right), sent rescuers in front loaders to save
cattle neck deep in mud. Fires fueled by droughts claimed more than 19,000 square miles of
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Like a 90-mile-long mirage,
an El Nino-fed lake ten feet
deep spread across the floor
of Peru’s Sechura Desert,
usually one of the driest
places on Earth. Over the

centuries native people have
given the periodic lake tem-
porary names. This time
Lake La Nina prevailed. No
humans were displaced by
the flooding.

President Alberto Fujimori

{above), declaring that somi
good should come of El Nin
helped stock the lake with
fish. They will be harvested
until the lake, which drains
to the Pacific Ocean, dries u
in about two years,
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Surface winds
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Temperature along the equator
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Fig. 89. A hydrographic section along the equator. Note the varation in the thickness of the
nearly isothermal layer (temperatures above 26°C) from 100 m in the west to less than 20 m in
the east, and the upward slope of the thermocline (temperatures between 15°C and 20°C) from
west to east from 200 m to 70 m. From Halpern (1980).
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Sir Gilbert Walker
1920s



S01: Tahiti and Darwin as ~cenbters of action™,
msip comrelations between Dwo locations

Dateline

Tahiti an d Darein are at opposite ends of the Sout hem Oscillation's 3 eesaw,
and so the differencein pressure belween them is used to measurethe

Sout herm O=zcillation. The numbers represent a statiztical measure called
the correlation coefficient. Thefigure shows that bthe pressure varation

at Tahiti 13 as closely related to Darvin as are locations near to Darsn,

but with the oppositesign [i.e,if the Preszure is high at Darvin, it is low

at Tahiti and vice versa) . [After Rasmusson, 1984 )



Jacob Bjerknes
1960s
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“There 1s thus ample reason

for a never-ending succession of
alternating trends by air-sea
Interaction in the equatorial belt,
but just how the turnabout between
trends takes place Is not yet quite
clear.”

J. Bjerknes
1969
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Among the fruits of the Bjerknes hypothesis:

ENSO events can be predicted
ENSO events have been predicted

ENSO is understood to be

a coupled instability of the Atmosphere/Ocean system in the
Tropical Pacific

Bjerknes Hypothesis + equatorial ocean dynamics



Sea Surface Temperature Anomalies
January 1987

Observed (CAC/NOAA)
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Factors limiting the current skill of forecasts:

® Model flaws

® Flaws in the way the data is used

(data assimilation and initialization)

® Gaps in the observing system

® Inherent limits to predictability

forecast skill is different in different decades -
some times are more predictable than others

PREDICTIVE SKILL MEASURED BY MINO3.4 55T AMOMALY
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WARM EPISODE RELATIONSHIPS DECEMBER - FEBRUARY

December - February El Niiio Conditions
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COLD EPISODE RELATIONSHIPS DECEMBER - FEBRUARY

December - February La Nifia Conditions
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a) ENSO Impacts : Rainfall Anomalies
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b) ENSO Impacts : Rainfall Anomalies
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IATIONAL THURSDAY, SEPTEMBER 25, 1997

A Pall Over Southeast Asia

The widespread effects of huge forest fires are visible in this
satellite photo. White areas are high clouds.
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Atlontic U.S. Hurricane Frequency
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Monsoon Rainfall Index
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The India Rainfall--ENSO Connectio
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Summary

*The basic ENSO mechanism is the Bjerknes
Feedback + equatorial ocean dynamics
*ENSO events can be predicted

But prediction skill is limited by

Model flaws, data assimilation methods, limited data,

Inherent limits to predictability

*ENSO events have global impacts

Many occur reliably,

but most are just more likely with an El Nifio or La Nina





