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AOS 101 Assignment 4:  Moisture and Stability

1.  An average air parcel at the earth’s surface has an average pressure of 1013.25 mb and a density of   

     0.6 kg/m3.  What is its temperature?   Show your work.

      (1 mb = 100 Pa)

      P = 1013.25 mb

      R = 287 J/kg/K

      ( = 0.6 kg/m3
2.   If you double the temperature of an ideal air parcel and keep its density constant, what must happen to its pressure?  

3.   If two separate air parcels have the same temperature and the same number of air molecules, but one’s pressure is significantly lower than the other, which air parcel has lower density?  Explain.

4.  Using your answer to number 3 and the concept of buoyancy, explain why low pressure centers are locations of rising motion and cloud formation.

5.   An air parcel has a temperature of 25(C and a dewpoint of 18(C.  The parcel is forced to rise as the air flows over a mountain.  What is its temperature when it reaches 1 km?   

6.   How has the parcel’s relative humidity changed, assuming the dewpoint is now 15(C?

7.   The air parcel must continue to rise, as the mountain has still not been completed ascended.  What is the parcel’s temperature when it reaches the mountaintop (3 km)?

8.    At the top of the mountain, the air parcel rains out much of its water content, and the parcel is unsaturated for the entirety of its descent.  What is its temperature when it reaches an altitude of 0km?  Is its temperature less than, the same, or greater than, its starting temperature on the other side of the mountain?  Explain why this is the case.
10.   Label the type of stability or instability for each of the following environments:


a.    Has an environmental lapse rate of 8(C/km


b.    Has an environmental lapse rate of 11(C/km

 
c.    Has an environmental lapse rate of 5(C/km 

11.     Refer to graph A.  At what altitude did the parcel become saturated?  

(Its initial temperature was 25(C) What was its dewpoint at this altitude?  

12.     Refer to graph B.  The parcel remains unsaturated.  What is the environmental lapse rate?  

(dotted line put there to help you calculate slope)  
Will the parcel rise at all?  Why?

Would the parcel be cooler or warmer than the environment at 1km?  Will it continue to rise, or will it sink?
[image: image1.jpg]Altitude (km)

10

T
=-0-= Par
Environment

cel

Q
-70

-60

-50

-40

-30 -20 -10
Temp (Celsius)

30




[image: image2.jpg]Altitude (km)

10

Graph B

)
T

&
T

~
T

=-0-= Parcel
Environment

-20

-10
Temp (Celsius)

20

30




PAGE  
1

