Investigating Differences in Climate
Purpose: Study the effect of the relationship between available energy and moisture on the climate of various regions. Use the ratio of average yearly precipitation (P) to average yearly potential evapotranspiration (Ep). 

Problem questions: What climate patterns of an imaginary continent can be drawn when you draw lines to connect similar climate ratios? What is the location of different climate types of an imaginary continent when you are given precipitation (P) and potential evapotranspiration (Ep) data?

Background Information: 

There are many different types of climates and many factors that are responsible for climatic differences. However, each of these factors can eventually be reduced to two major categories: those that affect the average yearly temperature of an area and those that affect the average yearly precipitation. The amount of available energy and moisture helps to determine the temperature of a region.  A Climate ratio represents average yearly precipitation (P) compared to average yearly potential evapotranspiration (Ep). The term evapotranspiration refers to the total water loss from the soil, including direct evaporation, and transpiration, which is the giving off of moisture through the surface of leaves and other plant parts. 
P/Ep = average yearly moisture supply divided by the moisture need/demand at a certain location
Four different climate types based on the values of this ratio are generally recognized as arid, semiarid, subhumid, and humid. Each different type and their climate ratio values are given in the table below:
	P/Ep
	Climate Type

	Less than 0.4
	Arid

	0.4-0.8
	Semiarid

	0.8-1.2
	Subhumid

	Greater than 1.2
	Humid


Questions:

1. How are climate ratios calculated? What are the values telling us about a particular location?

2. What is evapotranspiration? 
3. If an area has a high climate ratio, what can you conclude about its moisture supply and demand?

Procedure:

A. Carefully examine the imaginary continent of Ert. The numbers at various locations are the climate ratios for those areas. Notice that the continent of Ert is a very large continent, extending poleward beyond latitudes 60° north and south. Notice also that there is a very extensive mountain range along the west coast, as well as two separate mountain ranges along the east coast.
B. You will be drawing in isolines much like we practiced in class. Remember that the lines of any climate type cannot cross. They tend to run parallel to each other and do not form sharp edges or cute angles. Also, these lines must be continuous; that is, they must form closed loops or run off the edges of the continent. 

C. Using a soft pencil, lightly connect each location with a 0.4 climate ratio. Use the guidelines we learned for drawing isolines to accomplish this task. Notice that there are two separate regions having such a climate ratio, one in each hemisphere. The 0.4 line located in the southern hemisphere has been sketched in for you as an example of a correctly drawn climate ratio

D. Lightly draw in lines having a 0.8 climate ratio.
E. Draw in lines connecting regions having 0.0, 1.2, and 1.6 climate ratios. 

F. Shade in the climate regions using this color scheme:

· Arid = blank/white

· Semiarid = Blue

· Subhumid = green

· Humid = red 

Questions:

4. Using your map, describe the general location of the humid regions. How do the most arid regions compare?
5. What relationship exists between latitude and temperature patterns?

6. What relationship exists between latitude and temperature patterns? 
7. How is it possible for two regions with the same total yearly precipitation to have different climate ratios?

8. How is it possible for two regions with the same average yearly temperature to have different climate ratios?

