El Nino/Southern Oscillation

Suggested reading

Dijkstra, H. A., 2006: The ENSO phenomenon: Theory and
mechanisms. Adv. Geosciences, 6, 3-15.

This presentation includes slides prepared by M. McPhaden for the 2008 ENSO summer
school held on the Big Island of Hawaii.
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El Nino/La Nina Winds & SST
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TAO / TRITON Temperature and Dynamic Height
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T/P Sea Level Deviation Winter 2000-01
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Sea Surface Temperature Anomalies
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Sea Surface Temperature Anomalies
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The Southern Oscillation




~outhern Oscillation Index

and TAQO/TRITON SST Anomaly Time Series
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The Southern Oscillation

Southern Oscillation Index and

Zonal Wind Stress Anomalies (5°N—5°S, 160°E—160°W)
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Atmospheric Teleconnections

schematic of middle to
upper tropospheric
geopotential height
during El Nino.



El Nifo Weather Patterns December - February
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ENSO Observing System
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Monthly Zonal Wind, S5T, and 20°C Izotherm Depth 2°5 te Z2°N Average
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Bjerknes Hypothesis
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Monthly Zonal Wind, SS5T, and 20°C Isetherm Depth Anomalies 2°53 to 2°N Average
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Delayed Oscillator

(Schopf & Suarez, 1988; Battisti & Hirst, 1989)

North
shallow
Equator = - deep thermocline
N I — b———————__ ______ -
- high temp
shallow
South

. Winds weaken [0 Downwelling Kelvin wave to the east, upwelling Rossby wave to the west.



Delayed Oscillator

(Schopf & Suarez, 1988; Battisti & Hirst, 1989)
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Winds weaken [0 Downwelling Kelvin wave to the east, upwelling Rossby wave to the west.

Upwelling Rossby wave reflects at western boundary as upwelling Kelvin wave.



Delayed Oscillator

(Schopf & Suarez, 1988; Battisti & Hirst, 1989)
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Winds weaken [0 Downwelling Kelvin wave to the east, upwelling Rossby wave to the west.
Upwelling Rossby wave reflects at western boundary as upwelling Kelvin wave.

Upwelling Kelvin wave cools the eastern Pacific cold tongue, shutting down El Nino and
triggering La Nina.
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Monthly Anomalies
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Monthly Mean Dynamic Height (0/500 dbar, dyn. cm)
2°S to 2°N Average
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Amplitude

Zog EOF Mode 1 spatial structure (m) (36.1%)
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Zon EOF Mode 1 spatial structure (m) (36.1%) Z59 EOF Mode 2 spatial structure {m) (23.8%)
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Warm Water Volume (5°N-5°S, 120°E—-80°W)
and NINO 3.4 SST Anomaly
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ENSO web resources

Tropical Atmosphere Ocean Project (TAO):
http://www.pmel.noaa.gov/tao/

International Research Institute for Climate and Society (IRI):
http://iri.columbia.edu/

Climate Diagnostics Center (CDC): http://www.cpc.ncep.noaa.gov/

.. many other government and academic institutions.
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