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The Pacific Decadal Oscillation
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Example of PDO impacts



El-Nino Southern Oscillation

Nino 3 index of Pacific sea surface temperatures





Energy pathways in the climate system

Peixoto and Oort, 1992

ENERGY IN = ENERGY OUT 
BUT LOTS OF COMPLICATED THINGS HAPPEN ON THE WAY…



• Albedo

• Absorbed insolation

• Emitted terrestrial

• Net energy

Energy balance as a function of latitude

Peixoto and Oort, 1992



Heat Transport by the
Atmosphere and ocean



Total Net Surface Heat Flux (W/m2)





Sea Surface Temperature (SST)



Sea Surface Salinity



Sea Surface Density (  theta)!



Equation of State for Seawater



Pressure and
Temperature
Effects on
Density



Density has non-linear dependence on T
and S

Range in T, S and σ
in the ocean



Temperature and salinity at 20N
160E

and 50N 160E in the Pacific.



Temperature, potential
temperature, sigma at 20N 160E



Depth Profiles of Temperature
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Temperature in summer and winter at
20N 160E



Heat Transport by the oceans



Heat Transport by the
Atmosphere and ocean



Annually averaged energy flux

Hartmann


