
www.atmos.washington.edu/~david/ATM560_2010/

Atmosphere-Ocean Interactions
(ATM/OCN 560)

Topics (I think) we will be discussing:
•  The Basic Physics of the Mean Climate  (1.5 weeks)

– Review the essential elements (physics and geometry) that
are responsible for the gross features of the mean climate
state of the tropical atmosphere and oceans.

– Goal: to build an intuition for the processes responsible for
variability in the climate system, from seasonal to decadal
time scales.

• Uncoupled Atmosphere and Ocean Variability
(three+ weeks)
– overview of the dynamics of the uncoupled tropical oceans

and atmosphere.



Atmosphere-Ocean Interaction
(ATM/OCN 560)

Topics (I think) we will be discussing (cont)
• Coupled Atmosphere-Ocean Variability in the Tropics

(six weeks)
– the dynamics of the El Nino/Southern Oscillation

phenomenon and the Meridional Modes: two coupled
phenomenon in the climate system

– ENSO is the dominant pattern of natural climate variability
on interannual time scales, and has been shown to have
some impact on weather outside of the tropics.

– The Meridional Modes are found in both the Atlantic and
Pacific basins. They are the dominant forcing for variations
in hurricane activity in the Atlantic and are the primary
energy source for ENSO.

Atmosphere-Ocean Interaction
(ATM/OCN 560)

1.  Atmosphere

2. Ocean  Circulation and coupled feedbacks

3. Tropical Atmosphere Response to SST

4. Tropical Ocean Response to Winds

5. Observations of ENSO

6. ENSO Physics and Teleconnections

7. Low Frequency ENSO

8. ENSO in the mid-Holocene

9. Physics of Meridional Modes   Coupled Modes

10. Meridional Mode and ENSO

11. Meridional Mode in the Atlantic



Basics of Tropical Climatology

• Hadley Circulation
– Instigated by meridional gradients in absorbed solar

radiation
– But fundamentally shaped by (and governed by?)

eddies

• East - West Asymmetries and the Walker
Circulation
– Due to coupled atmosphere-ocean processes

• North-South Asymmetries
– Mainly to the effects of asymmetry in geometry

(orography and land distribution) on the atmosphere
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Annual Radiation Balance

The meridional gradient in Absorbed Solar Radiation (ASR)  drives
circulation.
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The Hadley Circulation



Held-Hou (1980) Heuristic Model of the
Hadley Circulation














