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What is ENSO?

ENSO stands for El Nino/Southern Oscillation
— 3 phases: El Nino, La Nina, and Neutral Conditions

— Southern Oscillation refers to seesaw changes in
equatorial pacific surface pressures

ENSO is one of the most important climate
phenomena on Earth since it can change the global

circulation pattern (i.e., the planet’s temperature and
precipitation patterns)

Why scientists like it? It can be predicted several
months (even seasons) in advance of its possible
Impacts

Switches irregularly between the 3 phases every 2-7
years
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El Nino-Southern Oscillation (ENSO)

1« ENSO actually has THREE phases, based partly on the sea
surface temperature changes in the equatorial Pacific

— El Nino (warm anomaly, >0.5C)

— La Nina (cool anomaly, <-0.5C)

— Neutral (the “"middle” phase, within +/-0.5C of average)
e ENSO is a COUPLED phenomenon. Requires certain change

in the atmosphere to be classified as El Nino or La Nina (this
is the “Oscillation” part)

e SST anomaly WITHOUT the atmospheric component is just
an anomaly

e ENSO switches irregularly between the three phases every
2-7 years




HOW DOES ENSO CHANGE WEATHER PATTERNS
AROUND THE GLOBE? TELECONNECTIONS

El Nifio conditions

It changes the pressure
and storm patterns along
equator, which changes
the trade winds (Walker
Circulation)

It then influences the Hadley
circulation, which leads to changes
in the circulation patterns
worldwide, including the position of
the jet stream over North America.
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El Nifio and Rainfall
El Nifo conditions in the tropical Pacific are known to shift rainfall patterns in many different parts of the world. The regions and seasons shown on the map below

indicate typical but not guaranteed impacts of La Nifa. For further information, consult the probabilistic information* that the map is based on

e Bigtime droughts in
Australia and northern
South America

e Southern US benefits

e Hurricane season is worse
in Pacific, better in Atlantic|

for Climate and Society

Warmer across

Wetter along southern tier

Dry in the Upper Midwest
into the Southeast

. = October through March
STRENGTH MATTERS!

low pressure




Weak (0.5-0.9C)

Strong (1.5-2.0C)
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El Nino Precipitation

NOAA/NCE!| Climate Division Composite Precipitation Anomalies (in)

Versus 1981—2010 Longterm Average
Nov to Mar 1952-53,1953-54,1958~59,1969-70,1976~77,1977~78,1979~80,2004-05
2006-07,2014-15,

NOAA/ESRL PSD and CIRES—CU
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NOAA/NCEI Climate Division Composite Precipitation Anomalies (in)
Nov to Mar 1957-58,1965-66,1972—-73,1987-88,1991-92
Versus 1981—2010 Longterm Average

ESRL PSD and CIRES—-CU

—100 8.0 6.0 _—-40 A R

Moderate (1.0-1.4C)

Very Strong (>2.0C)

NOAA/NCEI Climate Division Composite Precipitation Anomalies (in)
Nov to Mar 1951-52,1963—-64,1968—69,1986—87,1994—95,2002-03,2009-1
Versus 1981—-2010 Longterm Average

NOAA/ESRL PSD and CIRES—CU

—10. —8 —60 _—40

—2 A R 4.0 6. . 10.0

NOAA/NCEI Climate Division Composite Precipitation Anomalies (in)
Nov to Mar 1982-83,1997-98,2015—-16
Versus 1981-2010 Longterm Average
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La Nifia and Rainfall
La Nina conditions in the tropical Pacific are known to shift rainfall patterns in many different parts of the world. The regions and seasons shown on the map

below indicate typical but not guaranteed impacts of La Nifia. For further information, consult the probabilistic information* that the map is based on.

e Australia and Central
America benefit ¥ NPTV
Southern US and partsof | = .
Asia and South America
have problems

= [] -
*http://iridl.Ideo.columbia.edu/expert n ensoTeleconnections/
For more information on El Ni http:/ slumbia.edu/ense
International Research Institute

for Climate and Society

EARTH INSTITUTE | COLUMBIA UNIVERSITY

in Atlantic, better in Pacific l—— —————

e Drier/Warmer along
e T : southern tier
e, Y Wetter in Pac NW and Ohio

Polar Jet Stream

H o, > Valley

blocking
high pressure

Impacts are Oct-Apr, but
strongest Jan-March

STRENGTH MATTERS!




Weak (0.5-0.9C)

Strong (1.5-2.0C)

La Nina P

NOAA/NCE!| Climate Division Composite Precipitation Anomalies (in)

Versus 1981—2010 Longterm Average
Nov to Mar 1954-55,1964—65,1983-84,1984—-85,2000-01,2005-06,2008-09,2016—17

NOAA/ESRL PSD and CIRES—CU
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NOAA/NCEI Climate Division Composite Precipitation Anomalies (in)
Nov to Mar 1973-74,1975-76,1988-89,1998-99,1999-00,2007—-08,2010—-11
Versus 1981—2010 Longterm Average

ESRL PSD and CIRES—-CU

Temperatures
Strong (1.5-2.0C)

Moderate (1.0-1.4C)

e

recipitation

NOAA/NCEI Climate Division Composite Precipitation Anomalies (in)
Nov to Mar 1955-56,1970-71,1995-96,2011-12
Versus 1981—-2010 Longterm Average

i
I8y 7 D
4 ‘ﬂ-
Siqa
<

iy
AwselPyy
AR
3 [ 5
E=—r,l’?lk‘l‘? )‘5'-?" '
> "1’%}?&4\?&\9
é,#r“

NOAA/ESRL PSD and CIRES—CU
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NOAA/NCEI Climate Division Composite Temperature Anomalies (F)
Nov to Mar 1973-74,1975-76,1988—-89,1998-99,1999-00,2007—-08,2010—11
Versus 1981-2010 Longterm Average

NOAA/ESRL PSD and CIRES—CU

B ]

-100 -80 60 _—40 2.0 0.0 4.0 6.0




ENSO: Important points

Impacts are more likely during ENSO events, but not
certain to occur

The stronger the ENSO event, the more likely the
teleconnection impacts become

There is some correlation between strength of the

event and the severity of the effects
These are generally cool season impacts

Scientists have LOW confidence in exactly what will
happen to ENSO in the future even while they have
HIGH confidence that ENSO itself will continue

Climate change could strengthen or weaken the
typical weather patterns associated with ENSO
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MORE RESOURCES
Scientific Mumbo-Jumbo: CPC’s ENSO page

— https://www.cpc.ncep.noaa.gov/products/precip/CWIlink/MJO/enso.shtml

Easier to understand: Climate.gov’s ENSO blog

— https://www.climate.gov/news-features/department/8443/all

CPC's main page: All the outlooks and other info
— https://www.cpc.ncep.noaa.qgov/

The OCS/Mesonet Ticker

— http://ticker.Mesonet.org
— Or send e-mail to gmcmanus@Mesonet.org
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