
 

 

 Earth Science Name:   ____________________________  

 LAB #15: OROGRAPHIC LIFTING Date:   _____________________  

Orographic Lifting Lab #15 
Discussion:  When air passes over a mountain, it cools adiabatically as it rises on the windward side and then 

warms adiabatically as it descends the leeward side of the mountain.  As air rises, it cools.  If the air reaches 

the dewpoint, condensation and then precipitation will occur. 

Define the following terms: 

 1. Dew point –   

  

 2. Adiabatic –   

  

 3. Saturated –   

  

Purpose:  You will learn about different rates at which air cools and warms as it rises and falls. 

Hypothesis:  Maps and charts make it easier to calculate adiabatic temperature changes. 

Theory:  Warm moist air will rise, cool, moisture will condense, and precipitation will occur.  As moisture 

condenses, heat is released and the rate at which the temperature changes will differ. 

Materials: pencil calculator this packet 

  



Method:   

A.  Adiabatic Heating and Cooling 

Each diagram shows two cities, Eastville and Westville, that are on opposite sides of a high mountain 

range.  The air temperature and dew points have been recorded on four different days in one year. 

 1. The chart shows data for the windward side at the base of the mountain range.  Use the dry lapse rate 

to calculate the change in temperature and the dew point lapse rate to calculate the new dew point as 

you go up in elevation. 

 2. Once you reach the dew point, draw a cloud with a flat bottom edge.  Then continue up using the wet 

lapse rate for both columns until you reach the top. 

 3. Now record the air temperature and dew point as you come down the leeward side.  Use the dry lapse 

rate for the air temperature and the dew point lapse rate for the dew point all the way to the bottom of 

the chart. 

Dry Adibatic Lapse Rate:  10°C/km 

Wet Adibatic Lapse Rate:  6°C/km 

Dew Point Lapse Rate:  2°C/km 

Data Collection and Processing:  

 
 

Height 

 Windward  Leeward  Windward  Leeward 
 

air temp dew pt  air temp dew pt  air temp dew pt  
air 

temp 
dew pt 

7 km             

6 km             

5 km             

4 km             

3 km             

2 km             

1 km             

0 km  33°C 9°C     28°C 4°C    

             

 
 

Height 

 Windward  Leeward  Windward  Leeward 
 

air temp dew pt  air temp dew pt  air temp dew pt  
air 

temp 
dew pt 

7 km             

6 km             

5 km             

4 km             

3 km             

2 km             

1 km             

0 km  22°C 14°C     40°C –8°C    

 

  



B.  Rainfall 

 1. Calculate the total amount of rainfall for each city on the data chart below. 

 2. On each graph, plot the rainfall as bar graphs.  Be sure to add labels to the y-axes.  The city with the 

highest rainfall should fill at least 75% of the full scale.  Both graphs should use the same scale. 

Average Monthly Rainfall (inches) 

Month Westville Eastville 

January 4.5 1.7 

February 3.7 1.5 

March 3.1 1.3 

April 1.0 1.0 

May 1.6 1.0 

June 1.2 1.2 

July 0.5 0.4 

August 0.9 0.3 

September 1.8 0.0 

October 3.1 1.3 

November 4.3 1.9 

December 3.3 2.2 

Total   
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Conclusions:   

 1. What happens to the temperature of a parcel of air as its altitude increases? 

  

  

 2. Add a line to the graph below showing the relationship between temperature and altitude. 

 

Altitude (km) 

 3. What relationship between temperature and dew point must be true for a cloud to begin forming? 

  

  

 4. Explain why one must change from the dry adiabatic lapse rate to the wet adiabatic lapse rate once 

clouds begin to form. 

  

  

 5. Why is the wet adiabatic lapse rate lower than the dry adiabatic lapse rate? 

  

  

 6. Which city receives more rain, Eastville or Westville? 

  

  

 7. Use the following terms to explain why it rains on the windward side of the mountain:  altitude, dew 

point, air temperature, saturated, and condensation. 
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