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Mean SST

Seda surface temperature in the tropical Pacific
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Depth (m)

Zonal currents along the equator
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Currents from Topex altimetry and surface drifters

Mean Surface Veloc
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East-West SST Gradient -> Walker Circulation
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Normal conditions
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El Nino conditions

Persistent
westerly wind
New | > < ---.
Gummea| — > ----Warming --> | South

<— Upwellin
Warm pool y ?
sloshes east S S

—

| America

—
—
—
—
—

—
—_—
—

—
—
—
—

Cool lower water

W.S.Kessler, NOAA/PMEL




ENSO Wind and SST

TAO SST (°C) and Winds (m s7%)
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Monthly 20°C Isotherm Depth and SST 2°S to 2°N Average

20°C' Isotherm Depth Anomalieg {m)
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Sea surface temperature (SST)
and zonal wind anomalies vary
in a quasi-stationary fashion.
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There 1s a tight coupling between the atmosphere & ocean.

Sea Surface Temperature and Sea Level Pressure
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The impacts of ENSO (cont).

WARM EPISODE RELATIONSHIPS DECEMBER - FEBRUARY
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e ENSO alters the Pacific storm tracks, and the probabilities of
extreme weather events on a global scale.



State of the tropical Pacific today

TAO/TRITON 5—Day Temperature (°C)
End Date: April 28 2009 2°S to 2°N Average
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State of the tropical Pacific today

TAO/TRITON Quarterly Mean SST (°C) and Winds (m s 1)
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State of the tropical Pacific today

Five Day Zonal Wind, SST, and 20°C Isotherm Depth Anomalies 2°S to 2°N Average

Zonal Wind (m s 1) 33T (°C) 20°C Isotherm Depth (m)

8 = H:_}H ' . 4

M ; v 9 M

] I

™~ J 9 J
8 a 4
N g g
a "0

N B

D D

3 1

F ] F

M | M

A ] i A

M | M

8 7| 1
Q3] I
- LY

s | S

o] 0

N N

D D

7 7

g F] F
8 M| M
4 S i . : T = = -
140°E 180° 140°%  100°W 140°E 180° 140°W  100°W 140°E 180° 140°W  100°W

—_——— —_——TT B e e e e L
-+ 0 4 -2 0 2 -40-20 0 20 40

TAQ Project Office/PMEL/NDAA pr 29 2009



Delayed Oscillator Theory: introduction to KW and RW

1.

Kelvin wave: travels as a first baroclinic
mode gravity wave with speed sqrt( g’h) to
the east, about 3 m/s to the EAST. Crosses
the Pacific 1n about 2 months.

Rossby wave (first meridional mode) travels
as a first baroclinic mode with phase speed
equal to sqrt(g’h)/3, about 1 m/s to the WEST
Cross the Pacific in 6 months. In oceanic
Rossby waves, meridional advection of
planetary vorticity is balanced by stretching
not relative vorticity



Dynes/ Square Centimeter

Delayed Oscillator Theory: a model of SSH evolution
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Delayed Oscillator Theory: forcing of RW and KW
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Delayed Oscillator Theory: evolution of RW and KW
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ENSO Feedback (Delayed Oscillator)

Ocean circulation changes from weaker tradewinds

include weaker equatorial currents,

weaker upwelling, and downwelling Kelvin waves,

which lead to higher SSTs in the ceniral and eastern Pacific.
The off equatorial Rossby waves propagate westward and
eventually trigger upwelling Kelvin waves, which reverse the
process a year or so later.



