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WHAT IS EL NINO AND LA NINA?

The El Nifio — Southern Oscillation (ENSO) is a recurring climate pattern involving changes in the temperature of waters in the
central and eastern tropical Pacific Ocean and the patterns of sea level pressure, lower- and upper-level winds, and tropical rainfall
across the Pacific basin. On periods ranging from about two to seven years, the surface waters across a large swath of the tropical
Pacific Ocean warm or cool by anywhere from 1°C to 3°C, compared to normal. This irregular oscillation between warm and
cool patterns, referred to as the ENSO cycle, directly affects rainfall distribution in the tropics and can have a strong influence on
weather across the United States and other parts of the world. El Nifio and La Nifia are the extreme phases of the ENSO cycle;
between these two phases is a third phase called ENSO-neutral.

ENSO PHASES HoOw DO WE TELL WHAT PHASE ENSO IS IN?
ENSO-neutral: Normally, strong trade winds blow from the east NOAA'’s Climate Prediction Center has determined the average
along the equator, pushing warm water into the western Pacific monthly sea surface temperature for a particular swath [5°N-5°S,
Ocean. 170°W-120°W] of the tropical Pacific Ocean by averaging

measurements collected there over the 30-year period 1981-
2010. Scientists refer to that swath as the Nifio 3.4 region.
The observed difference from the average temperature in that
region—whether warmer or cooler—is used to indicate the current
phase of ENSO.

ENSO - neutral

e —
El Nifo conditions occur when abnormally warm waters
accumulate in tropical latitudes of the central and eastern
Pacific Ocean associated with a weakening of the low-level
easterly winds. Consequently, tropical rains that usually fall over
Indonesia shift eastward.
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La Nifa conditions occur when cooler-than-average waters ENSO INDEX:
accumulate in the central and eastern tropical Pacific, associated
with a strengthening of the low-level easterly winds over the
central tropical Pacific. Heavy rainfall occurs over Indonesia and
Malaysia.

Average sea surface temperature in the Nifio 3.4 region is
calculated for each month, and then averaged with values from
the previous month and following month. This running three-
month average value is compared with average sea surface
temperature for the same three months during 1981 —2010. The
departure from the 30-year average of the three-month average
is known as the Oceanic Nifio Index or ONI.

La Nifa

e El Nifio is characterized by a positive ONI greater than or
equal to +0.5°C.

e La Nifa is characterized by a negative ONI less than or equal
to -0.5°C.

e Whenever the ONI is between +0.5 and -0.5, conditions are
referred to as ENSO-neutral.

The Thermocline is a layer of water in which there is an abrupt
change in temperature separating the warmer surface water
from the colder deep water.

Source: NOAA/CPC




ENSO GLOBAL IMPACTS
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IMPACTS IN THE UNITED STATES DURING WINTER

El Niflo episodes feature an equatorward-shifted, stronger- La Nifia episodes feature a wave-like jet stream flow over
than-normal jet stream and wetter-than-average conditions the United States and Canada, with colder and stormier than
across the southern part of the United States, and less average conditions across the North, and warmer and less
storminess and milder-than-average conditions across the stormy conditions across the South.

North.

Typical Wintertime Pattern - Typical Wintertime Pattern
El Nin ‘ ' La Nina
e 4 T e\ P -

JetiStream 5, x

Warm - 72 é§ S
8§ & High _
- \@ Pressure

Cool
\Qv

Low Pressure
Wet & Cool
0
Wét & Cool Pacific Jet Stream

Wet

Persistent, Extended|PacificiJet Stream
& Amplified Storm Track

REAL-TIME MONITORING
Oceanic and atmospheric conditions are updated weekly on the Climate Prediction Center (CPC) webpage: www.cpc.noaa.gov

Forecasts for the evolution of El Nifio/La Nifia are updated monthly in the Forecast Forum section of CPC’s Climate Diagnostics
Bulletin (www.cpc.ncep.noaa.gov/products/CDB)

A monthly ENSO Diagnostics Discussion is also available on the CPC webpage. To receive an e-mail notification when the monthly
ENSO Diagnostic Discussions are released, send an e-mail message to: ncep.list.enso-update@noaa.gov



