Adiabatic Lapse Rates
1. A rising parcel of air that does not exchange heat with its surroundings is referred to as

a. isothermal ascent.

b. an adiabatic process.

c. forced lifting.

d. advection.

2. If the environmental lapse rate is 5° C per 1000 m and the temperature at the earth's surface is 25° C, then the air temperature at 2000 m above the ground is

a. 25° C.

b. 30° C.

c. 20° C.

d. 15° C.

3. If a parcel of unsaturated air with a temperature of 30° C rises from the surface to an altitude of 1000 m, the unsaturated parcel temperature at this altitude would be about

a. 10° C warmer than at the surface.

b. 10° C colder than at the surface.

c.  6° C colder than at the surface.

d. impossible to tell from the data given

4. The rate at which the actual air temperature changes with increasing height above the surface is referred to as the

a. environmental lapse rate.

b. dry adiabatic rate.

c. moist adiabatic rate.

d. thermocline.

5. If an air parcel is given a small push upward and it falls back to its original position, the atmosphere is said to be

a. stable.

b. unstable.

c. isothermal.

d. neutral.

e. adiabatic.

6. If an air parcel is given a small push upward and it continues to move upward on its own accord, the atmosphere is said to be

a. stable.

b. unstable.

c. buoyant.

d. dynamic.

7. The rate at which the temperature changes inside a rising (or descending) parcel of saturated air is called 

a. the environmental lapse rate.

b. the dry adiabatic lapse rate.

c. the moist adiabatic lapse rate.

d. the latent heat release rate.

8. The dry adiabatic rate is the rate at which

a. an air parcel rises.

b. temperature changes in a rising or descending parcel of unsaturated air.

c. volume changes when a parcel expands or is compressed.

d. latent heat energy is released in a rising air parcel.

9. The most latent heat would be released in a       parcel of       saturated air.

a. rising, warm

b. rising, cold

c. sinking, warm

d. sinking, cold

10. Which of the following environmental lapse rates would represent the most unstable conditions in a layer of unsaturated air?

a.  1° C per 1000 m

b.  3° C per 1000 m

c.  6° C per 1000 m

d.  9° C per 1000 m

e. 11° C per 1000 m

11. In a conditionally unstable atmosphere, the environmental lapse rate will 

be       than the moist adiabatic rate and       than the dry adiabatic rate.

a. greater, less

b. greater, greater

c. less, greater

d. less, less

12. A conditionally unstable atmosphere is       with respect to unsaturated air and       with respect to saturated air.

a. unstable, stable

b. unstable, unstable

c. stable, unstable

d. stable, stable

13. If the environmental air temperature decreases at a rate of 8° C/km, the atmosphere would be considered

a. absolutely stable.

b. conditionally unstable.

c. absolutely unstable.

d. neutrally stable.

14. The reason that rising saturated air cools at a lesser rate than rising unsaturated air is

a. rising saturated air is heavier.

b. rising saturated air is lighter.

c. unsaturated air expands more rapidly.

d. saturated air has a higher heat capacity.

e. latent heat is released by rising saturated air.

15. If the environmental lapse rate is less than the moist adiabatic rate, the atmosphere is

a. conditionally unstable.

b. absolutely stable.

c. absolutely unstable.

d. neutrally stable.

16. The difference between the "moist" and "dry" adiabatic rates is due to the fact that

a. saturated air is always unstable.

b. an unsaturated air parcel expands more rapidly than a saturated air parcel.

c. moist air weighs less than dry air.

d. latent heat is released by a rising parcel of saturated air.

17. An inversion represents an extremely stable atmosphere because air that rises into the inversion will eventually become       and       dense than the surrounding air.

a. warmer, less

b. warmer, more

c. colder, less

d. colder, more

18. The vertical motion of air caused by sun heating the ground is called

a. convection.

b. orographic lifting.

c. subsidence.

d. convergence.

19. Which of the following is not a way of producing clouds?

a. lifting air along a topographic barrier

b. lifting air along a front

c. warming the surface of the earth

d. convergence of surface air

e. air motions caused by subsidence

20. An example of orographic clouds would be

a. clouds forming over a warm ocean current.

b. clouds forming on the windward slope of a mountain.

c. clouds forming behind a jet airplane.

d. clouds formed by surface heating.

21. The name commonly used to describe the drier region observed on the downwind (leeward) side of a mountain range is

a. orographic.

b. inversion region.

c. rain shadow.

d. compression region.

True False

22. Rising parcels of dry and moist air cool at the same rate as long as the moist air doesn't become saturated.

23. The temperature of the air in a rising parcel of air will always be the same as that of the surrounding air.

24. Clouds often form in sinking air.

25. In a stable atmosphere, a rising parcel of air will become  WARMER  COLDER  than and  MORE  LESS  dense than the surrounding atmosphere. (choose one word from each pair)

26. Would you expect a region in a "rain shadow" to have  ABUNDANT  or  INFREQUENT  precipitation? (circle one answer)
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27. Temperatures in a rising parcel of air are shown at various altitudes above.   The data indicate that a cloud must have formed at            kilometer(s).  At what altitude will the parcel start to become warmer than the surroundings if the environmental lapse rate is 8° C/km?

28. In an adiabatic process, there is no exchange of                      between a parcel and the surrounding environment.
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29. Which of the environmental temperature profiles above indicates the most stable atmosphere?

30. The stability of the air is determined by comparing the                      in a rising air parcel to that of the surrounding environment.

31. Convection and convergence are two ways of causing rising air motions.  What two additional processes are there?

Essay Questions

1. Explain why the surface air on the downwind side of a mountain can be drier than the surface air on the upwind side.  What is this effect called?  Can you think of a location in the United States where this might actually occur?

2. Is silver iodide used as a cloud seeding agent in warm or cold clouds?  Explain why.

3. What types of clouds might you expect to see form when a cold mass of air moves over warmer water?

