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The Ultimate Cause 
Pressure at the surface of the Earth reflects the weight of all the air above it.  Areas of high 
pressure have more air molecules above them.  We can think of these as hills and valleys in the 
atmosphere, so we sometimes talk about a 'high pressure ridge' or an 'atmospheric trough'.   
 
Areas of high and low pressure are ultimately caused by differences in heat distribution from the 
sun.  Sometimes this relationship is too complicated to follow easily without sophisticated 
computer modeling, however there are a couple of example where the relationship is fairly 
straight-forward.  These cases are the average low pressure that exists at the equator, and the 
low and higher pressure areas that produce coastal breezes (most prominent in subtropical 
regions where winds are less dominated by large low pressure systems).   
 

The Inter-tropical Convergence Zone, ITCZ 
 
On average, the equator receives more solar energy than more northern or southern latitudes 
(because the sun is on average more directly overhead at the equator).  This makes this region 
warmer, which causes air to rise, which produces an area of lower pressure at the surface.   
 
Air moves toward this low from both the north and the south (converges), producing the Easterly 
Trade Winds.  Where the air rises in the region of low pressure, there is a lower pressure 
gradient and therefore less wind.  Ancient Mariners called this region the 'Doldrums' because 
their sailing ships were more likely to be becalmed.   
 
Where the air descends (typically around 30 degrees north or south latitude) there is an area of 
average higher pressure and another region of little wind.  The Ancient Mariners called this the 
Horse Latitudes (because, when they became becalmed for extended periods they might have 
to sacrifice their horses). 
 
A simple cross-sectional illustration of this circulation is shown below. 
 

 
 
 



 

Coastal breezes. 
 
Coastal areas in subtropical areas (for example, Padre Island in Texas) often have breezes that 
switch direction from day to night.  Wind blows from land to sea during the night and from sea to 
land during the day.  This switching of wind direction is caused by differences in temperature 
from sea to land.  Water has a higher heat capacity than land and so land heats up faster during 
the day and cools off faster at night, causing a switch in the temperature gradient (and thus 
pressure gradient) from day to night.  The picture below illustrates the model for this 
relationship. 
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