





ELEMENTS OF PHYSICAL OCEANOGRAPHY

Outline

1. Fundamentals
Introduction
Geometry and bathymetry of the oceans
Equation of state for seawater
Observed temperature and salinity fields
Observed large-scale ocean circulation
Gravity and the earth’s rotation

2. Basics of geophysical fluid dynamics
Conservation of mass
Newton’'s second law
Coriolis force
Material derivative
Hydrostatic balance
Buoyancy force
Geostrophic balance

3. Ekman theory of the wind-driven ocean
Frictional force: eddy viscosity
Ekman spiral
Ekman mass transport
Upwelling
Coastal upwelling and equatorial upwelling

4. Theories of the Gulf Stream
Sverdrup balance
Stommel’s model: Bottom friction
Munk's model: Lateral friction
Inertial models of Charney and Morgan: two-layer model
Gulf Stream rings and eddies

5. Air-sea interaction
Surface fluxes of heat, momentum, and water
Mixed layer dynamics and SST

6. Thermohaline circulation
Polar sinking
Abyssal recipes
Stommel-Arons model of deep circulation
Broecker's conveyor belt
Thermohaline instability and climate change

7. Equatorial ocean dynamics
Mean conditions in the Pacific
Equatorial wave dynamics



El Nino: ENSO
Somali current

8. Waves and tides
Surface gravity waves
Shallow water waves
Wave breaking
Tides
Tsunamis
Storm surges






