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Walkthrough of the lab (The answers below are in narrative format, but bullet points, as done in 
the text, is the approach that I asked for). 
 

Explanation for cause of climate zones 
 
Be sure that you have read and understood the text before doing this lab.  The 
questions below address the climates for the illustrated locations.  Don't give rambling, 
nonspecific answers.  Use the format used in the text. 
 

 

  



Explain the likely cause(s) for the difference in temperature and the difference in 
seasonal temperature variation between Managua and Portland Oregon. 

 
There is less seasonal variation in Managua than Portland.  Seasonal variation 

in both is low because both Managua and Portland are maritime climates--Portland 
because it's on a west coast with prevailing westerlies, Managua is on a west coast 
with easterly trade winds, but with a narrow isthmus to ocean to the east. 

Managua seasonal variation is less because it's at a lower latitude where 
seasonal variation in amount of daily sunlight is less. 

 
 

 
Explain the likely cause(s) for the difference in temperature variation between Portland 
Oregon and Grand Forks. 
 

There is less seasonal variation in Portland than Grand Forks because Grand 
Forks is more continental--farther from the moderating influence of the sea. 

 
 
 
 
 
 
Explain the likely cause(s) for the difference in temperature variation between Portland 
Oregon and Portland Maine. 
 

There is less seasonal variation in Portland Oregon than Portland Maine 
because Portland Oregon is on the west coast where the prevailing westerlies bring 
maritime air over the region.  Prevailing westerlies bring continental air over 
Portland Maine and so it is less moderated by the presence of the sea. 

 
 
 
 
 
Explain the likely cause(s) for the difference in amount of precipitation and its 
distribution with season between Portland Oregon and Grand Forks. 
 

Portland has a nearby source of water vapor, the Pacific Ocean, whereas 
Grand Forks is more distant from a source of water vapor (mainly the Gulf of 
Mexico).  Portland has a dry summer and wet winter because of the influence of 
high pressure and descending air in the summer as the Hadley Cell circulation 
moves northward.  Grand Forks has more precipitation in the summer due to 
warming of the continent which weakens the tendency for air to sink and also the 
warmer air can hold and transport more water vapor, increasing the availability of 
water for rain. 



Explain the cause of the seasonal variation in precipitation at Managua, Santiago, and 
Gaios, citing any differences or similarities. 
 

Both Managua and Gaios have wet summers and dry winters (Managua being 
in the north hemisphere and Gaios in the south).  Both are near 15 from the equator 
where influence of descending air of the Hadley Cell in the winter suppresses rain 
but in the summer these regions are near the ITCZ, producing lots of rain. 

Santiago has dry summers and wet winters, as typical for west coast regions 
between 30 and 45 from the equator.  In this region, descending air of the Hadley 
Cell (and related high pressure off the coast) suppresses rain in the summer, but in 
winter the region comes under the influence of the temperate storm track. 

 
 
Explain the cause of the seasonal variation in temperature at Santiago. 
 

Santiago is warmer in summer than in winter because the sun is more directly 
overhead in summer and the length of daylight is longer.  Summer comes in 
January in Santiago. 

 
 
 

 
Why is the annual precipitation at Belem so much higher than at the other locations? 

 
Belem is on the equator where the Sun is most directly overhead and thus 

temperatures are warmer than surrounding latitudes.  This produces rising air and 
the formation of the ITCZ (Inter-tropical convergence zone).  As air rises in this 
region (on average), adiabatic cooling and increased humidity lead to precipitation. 

 
 
 
Offer an explanation for the variation in precipitation with season at Belem (based on 
principles we've covered in this class). 
 

Based on the idea that rain fall occurs when the region is warm and air rises, 
we might expect that precipitation would be highest when the Sun is directly 
overhead--during fall and spring equinox (with perhaps a lag because it takes the 
land and water a while to heat up).  However, that's not what we see.  Instead we 
see higher rainfall from December through May (March equinox , but not 
September).  One way to explain this is to consider that the South American 
continent will heat up during the spring and summer months (beginning in 
September for most of South America).  This will produce lower pressure over the 
continent, which will pull moist, maritime air from the Atlantic which lies to the north 
east.  In winter, the continent cools and higher pressure builds, resulting in more 
continental air flowing over Belem. 
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