Chapter 9

The Surface Currents 
· Surface Currents

· Density of water is 1000 times greater than air
· Once in motion, mass of moving water is so great that its inertia keeps it flowing
· Frictional coupling between air and water is small – water deflected by the Coriolis effect
· Water moves slower than air, it takes longer to move water the same distance as air
· Water appears to be deflected to a larger degree than air. (see fig 9.1)
· Ekman
· Ekman Spiral (see fig 9.2) –
· Ekman transport – 
· Ocean Gyres 
· Geostrophic Flow – 
· Wind-Driven Currents 

· Pacific
· Atlantic
· Indian
· Arctic
· Current Flow

· Current Speed
· Wind-driven open-ocean surface currents move at speeds that are 1/100 of the wind speed measured 10 m above the surface
· Major currents transport large volumes of water which are measured in Sverdrups
· 1 Sverdrup = 
· Gulf Stream transport = 
· Western Intensification
· Large gyres that dominate surface circulation isolate lenses of low density water in their centers
· Currents on the western sides of ocean basins tend to be narrower and stronger than on eastern sides
· Related to:
· Eddies

· Generated by:
· Closed circulations that form at surface or at depth
· Vary in size (10s – 100s of km in diameter)
· Last weeks to months
· Warm core
· Cold core 
· Convergence/Divergence

· Permanent zones resulting from currents and Ekman Transport
· Convergence
· Divergence
· Langmuir cells –
· Coastal upwelling
· Current Measurement

· Lagrangian – 
· Eulerian – 
· Acoustic Doppler Current Profilers (ADCP)
