
Investigation A: 
AIR TEMPERATURE PATTERNS 

 
Driving Questions:  What is the outdoor temperature?  What clothes should we wear?  What 

is the weather, including temperature, going to be?  Should we go 
ahead with our planned outdoor activity?  Should we make that trip 
today?  Is it warmer or colder in other parts of the country? 

 
Educational Outcomes:  The analysis of temperatures reported on weather maps can help 
us answer these and other weather-related questions.  The patterns of temperature revealed by 
isotherm analysis show regions where temperatures are relatively high and low, and where 
temperature changes from place to place are dramatic or gradual over short distances. 
 
After completing this activity, you should be able to: 
 
 Draw lines of equal temperature (isotherms) to show the pattern of temperatures across the 

nation at map time. 
 Locate regions of relatively high and low temperatures on the same map. 
 
Investigations: 
 
1. Temperature patterns are found on weather maps by drawing lines representing certain 

temperatures.  These lines are called isotherms because every point on the same line has the 
same temperature value.  Each isotherm separates temperatures having higher values than the 
line from temperatures having lower values. 

 
The following map shows temperatures in degrees Fahrenheit at various locations.  Assume 
each number centers on the location it represents.   The 60-°F isotherm has been drawn and 
labeled.  The 50-°F isotherm has been started near the lower map edge.  Complete the 50-°F 
isotherm.  Then, draw the 40, 30, and 20-°F isotherms.  Be sure to label each isotherm at 
both ends. 

 
2. Isotherms are drawn at regular intervals.  An interval is the difference in temperature value 

from one isotherm to the next.  On this map, the interval is [(5)(10)(20)(30)] Fahrenheit 
degrees. 

 
3. Your temperature analysis reveals a pattern generally showing a decrease in temperature 

from the [(northeast to southwest)(northwest to southeast)(southeast to northwest)]. 
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4. The accompanying DataStreme Atmosphere map of Temperatures shows temperatures for a 

particular time on 4 March 2010.  The 30 and 40 Fahrenheit-degree isotherms have already 
been drawn.  Complete the temperature analysis across the country by drawing the 50-, 60-
and 70-degree isotherms over the US. 

 
5. On this map the temperature pattern is dominated by relatively low temperatures in the 

[(northern Plains)(Gulf Coast)] States and warm temperatures in the [(northern Plains) 
(Gulf Coast)] States. 

 
6. If possible, go to the DataStreme Atmosphere website 

(http://www.ametsoc.org/amsedu/dstreme/) and under the Surface section, click on the 
Temperatures link to obtain the latest map of temperatures across the US.  The date of the 
map you have is ______________.  Analyze the temperature field on the map by drawing 
isotherms.  Describe the general temperature pattern revealed by your temperature analysis. 

 
You can check your temperature analysis by comparing it to that done by computer based on a 
more complete set of values.  The computer-analyzed temperature map is provided by the 
adjoining Isotherms & Temperatures link. 
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Tips on Drawing Isotherms: 
 
 -  a. Always draw an isotherm to keep temperatures higher than its value consistently to one 

side and lower temperatures to the other side. 
 -  b. Assume a steady temperature change between neighboring stations when positioning 

isotherms, that is, use interpolation to place isotherms. 
 -  c. Adjacent isotherms tend to look alike.  The isotherm you are drawing will often follow in a 

general way the curves of its neighbor because changes in air temperature from place to 
place are usually (but not always) gradual. 

 -  d. Continue drawing an isotherm until it reaches the boundary of plotted data or "closes" by 
making its way to its other end and completing a loop. 

 -  e. Isotherms can never be open ended within a data field, and they can never touch, cross, or 
fork. 

 -  f. Isotherms cannot be skipped if their values fall within the range of temperatures reported 
on the map.  Isotherms must always appear in sequence; for example, there must always be 
an 50-degree isotherm between 40- and 60-degree lines. 

 -  g Only isotherms that fall within the range of temperatures reported on the map are drawn.  
For example, if a 60-degree temperature were the highest reported, a 60-degree isotherm 
would not be drawn. 

 -  h. Isotherms should be labeled with their values. 
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