Adiabatic Processes and Rain Shadows
The key to causing water vapor to condense, which is necessary before precipitation can occur, is to cool the air to its dew-point temperature. In nature, when air rises, it encounters less pressure, expands, and cools. The reverse is also true. Air that is compressed will warm. Temperature changes brought about solely by expansion or compression are called adiabatic temperature changes. Air with a temperature above its dew point (unsaturated air) cools by expansion or warms by compression at a rate of lº C per 100 meters of changing altitude-the dry adiabatic rate.

After the dew-point temperature is reached, and as condensation occurs, latent heat that has been stored in the water vapor will be liberated. The heat being released by the condensing water slows down the rate of cooling of the air. Rising saturated air will continue to cool by expansion, but at a lesser rate of about 0.5°C per 100 meters of changing altitude-the wet adibatic rate.

The figure below illustrates a kilogram of air at sea level with a temperature of 25º C and a relative humidity of 50%. The air is forced to rise over a mountain and descend to a plateau 2,000 meters above sea level on the opposite (leeward) side. To help understand the adiabatic process, answer questions 1-13 by referring to the figure.
1. What is the water vapor capacity, content, and dew-point temperature of the air at sea level?

Capacity: _____ g/kg of air.
Content: _____ g/kg of air.

Dew-point temperature: _____ °C
2. The air at sea level is (saturated, unsaturated).  Circle your answer.

3. The air will initially (warm, cool) as it rises over the windward side of the mountain at the (wet, dry) adiabatic rate, which is (1, 0.5) °C per 100 meters. Circle the correct responses. 

4. What will be the air's temperature be at 500 meters?
_____ °C at 500 meters
5. Condensation (will, will not) take place at 500 meters.
6. The rising air will reach its dew-point temperature at 1000 meters and water vapor will begin to (condense, evaporate).
7. From the altitude where condensation begins to occur, to the summit of the mountain, the rising air will continue to expand and will (warm, cool) at the (wet, dry) adiabatic rate of about
_____ °C per 100 meters.
8. The temperature of the rising air at the summit of the mountain will be _____  °C.
9. Assume the air begins to descend on the leeward side of the mountain, it will be compressed and its temperature will (increase, decrease).
10. Assume the relative humidity of the air is below 100% during its entire descent to the plateau. The air will be (saturated, unsaturated) and will warm at the (wet, dry) adiabatic rate of about
_____ °C per 100 meters.
11. As the air descends and warms on the leeward side of the mountain, its relative humidity will

(increase, decrease).
12. The air's temperature when it /reaches the plateau at 2,000 meters will be _____ °C.

13. Explain why mountains might cause dry conditions on their leeward sides:
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