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Equatorial Pacific: sea-surface temperatures, sea level,
atmospheric circulation and precipitation patterns

Normally: El Nifio:
Trade winds blow east-to-west - push warm water westward cause Trade winds weaken, warm pool moves eastward,
warmer, fresher west Pacific warm pool. Upwelling in east. thermocline deepens in the east and upwelling is suppressed.

Images from the Australian Bureau of Meteorology



http://www.bom.gov.au/climate/enso/history/ln-2010-12/three-phases-of-ENSO.shtml
http://www.bom.gov.au/climate/enso/history/ln-2010-12/three-phases-of-ENSO.shtml

Every El Nino is different: strength

NOAA Sea Surface Temperature Anomaly ('C)

for Oceanic Nino Index Region 3.4 (5°S - 5°N, 170°W - 120°W)
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Image from NASA Scientific Visualization Studio using the NOAA Climate Prediction Center Ocean Niiio Index


http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=4406
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml

For comparison: very strong La Nina

NOAA Sea Surface Temperature Anomaly ('C)

for Oceanic Nino Index Region 3.4 (5°S - 5°N, 170°W - 120°W)
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Image from NASA Scientific Visualization Studio using the NOAA Climate Prediction Center Ocean Niiio Index


http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=4406
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml

El Nino 2015: among 3 strongest on record

NOAA Sea Surface Temperature Anomaly ('C)

for Oceanic Nino Index Region 3.4 (5°S - 5°N, 170°W - 120°W)
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Image from NASA Scientific Visualization Studio using the NOAA Climate Prediction Center Ocean Niiio Index


http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=4406
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml

Every El Nifio is different: timing

Monthly sea surface temperature Nifo 3.4 Index Values
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Physical oceanography: sea-surface temperatures, subsurface temperature, salinity,

Jul Sep Nov

Images from NOAA Climate Prediction Center



https://www.climate.gov/news-features/blogs/enso/february-2016-el-ni%C3%B1o-update-q-a%E2%80%A6and-some-thursday-morning-quarterbacking

Every El Nifo is different: eastward extent

January 1998 January 2016

clouds and rainfall

much less average much more
than average than average

NOAA Climate.gov

Meteorology: atmospheric pressure, winds, cloudiness, precipitation,

Images from NOAA Climate Prediction Center



https://www.climate.gov/news-features/blogs/enso/february-2016-el-ni%C3%B1o-update-q-a%E2%80%A6and-some-thursday-morning-quarterbacking

El Nino impacts

December 2015
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Images from NASA GSFC Ocean Ecology Lab


http://oceancolor.gsfc.nasa.gov

El Nino impacts

December 2015
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Images from NASA GSFC Ocean Ecology Lab, NOAA, USGS


http://oceancolor.gsfc.nasa.gov

El Nino 2015: longest coral bleaching event

http://www.noaa.gov/el-nifio-prolongs-longest-global-coral-bleaching-event

http://airbornescience.jpl.nasa.gov/campaign/coral El Nifo
December 2015

COraI Reef Alrborne Laboratory (CORAL) " Sea Surface Temperature Anomaly (°C)
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Images from NASA
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El Nino perturbs jet stream, atmospheric pressure patters

December & January average wind anomaly
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NOAA Climate Prediction Center



https://www.climate.gov/news-features/blogs/enso/el-ni%C3%B1o-awol
https://www.climate.gov/news-features/blogs/enso/el-ni%C3%B1o-awol

El Nino likely impacts based upon historical event statisti
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Impacts — global temperature
departures from 30 yr average

December - February

Statistical likelihood map =

Actual observations
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https://www.climate.gov/news-features/blogs/enso/march-2016-el-ni%C3%B1o-update-spring-forward

Impacts — global precipitation
departures from 30 yr average

Statistical likelihood map =

Actual observations Dec 2015—Feb 2016 precipitation anomaly
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https://www.climate.gov/news-features/blogs/enso/march-2016-el-ni%C3%B1o-update-spring-forward

Impacts — global precipitation
departures from 30 yr average
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http://earthobservatory.nasa.gov/IOTD/view.php?id=87334
http://earthobservatory.nasa.gov/IOTD/view.php?id=87204

Impacts — global precipitation . December-February
departures from 30 yr average

Statistical likelihood map =
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http://earthobservatory.nasa.gov/IOTD/view.php?id=87334
http://earthobservatory.nasa.gov/IOTD/view.php?id=87204

Impacts — global precipitation
departures from 30 yr average

Statistical likelihood map = m
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http://earthobservatory.nasa.gov/IOTD/view.php?id=87334
http://earthobservatory.nasa.gov/IOTD/view.php?id=87334
http://earthobservatory.nasa.gov/IOTD/view.php?id=87334
http://earthobservatory.nasa.gov/IOTD/view.php?id=87334
http://www.huffingtonpost.com/entry/el-nino-climate-change-disease_us_56d717bee4b03260bf78d08f
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http://www.nasa.gov/feature/goddard/2016/nasa-maps-el-ninos-shift-on-us-precipitation
http://www.slate.com/blogs/the_slatest/2016/03/07/el_nino_and_extreme_weather_will_be_a_theme_of_2016.html
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http://earthobservatory.nasa.gov/IOTD/view.php?id=87434
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departures from 30 yr average
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El Nino likely impacts based upon historical event statistics

Dry & Warm

D Wet 4
ry &

! W
! ; Dry & Cool &

t X Warm

Wet




Summary

El Nino massively redistributes heat

* Impacts weather, biology and chemistry locally

* Impacts weather around the world

* Impacts fishing & farming industries, economy, society

* We still can’t predict it more than a few months ahead



El Nifio is weakening, no consensus on what’s next (La Nifia, neutral, El Nifo)
Spring predictability barrier (autumn in SH) means forecasts after April have higher confidence

Mid-Feb 2016 Plume of Model ENSQO Predictions
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La Nina

Images from the Australian Bureau of Meteorology



http://www.bom.gov.au/climate/enso/history/ln-2010-12/three-phases-of-ENSO.shtml
http://www.bom.gov.au/climate/enso/history/ln-2010-12/three-phases-of-ENSO.shtml

December - February

Ovy & Coot

June - August

Images from the NOAA Climate Predication Center



