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Figure 3.12  Idealized ocean currents [Ahrens].
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Figure 3.13.  Vertical section along the equatorial Pacific showing the sloping thermocline, 
contour interval 1 K [www.cpc.noaa.gov].



Tropical	cyclones	and	coral	are	favored	above	about	28°C







Figure 3.12  Idealized ocean currents [Ahrens].







Figure 3.18.  Variability of current velocity as detected by global drifters [Pazan 2004].



The Thermohaline Circulation

The density of sea water is controlled by temperature and salinity.
It is more dense when colder and saltier (more likely to sink). 
It is less dense when warmer and fresher (more likely to rise). 

Sea water is ~ 40 ppt salt 
or 40 kg salt/1000 kg water (recipe: 2 t salt per 1 c water)
Variations of only a few ppt salt can make a big difference!

Physical processes that favor formation of deep water (sinking):
1) evaporation (leaves salt behind in the water)
2) cooling (thermal contraction)
3) ice formation (leaves salt behind in the water)
(Heating and precipitation inhibit formation of deep water)

The THC controls storage of heat and CO2 and the Ice Ages!
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Figure 3.14.  Average surface salinity during August, contour interval 0.2 ppt 
[World Ocean Atlas 2001].



Figure 3.15.  An estimate of the evaporation rate for the North Atlantic, contour interval 
50 cm/yr [Bunker 1976].







Figure 3.16.  Idealized “conveyor belt” view of the thermohaline circulation, with sinking
in the North Atlantic, spreading throughout the deep ocean, rising, and return at the surface.



Figure 3.17.  Column inventory of  anthropogenic CO2 in the ocean, in mol m-2 (color bar).  
High inventories are associated with deep water formation in the North Atlantic and 
intermediate water formation near 30-50oS.  The total inventory is 106±17 Pg C. 
[Sabine et al. 2004].
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