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The most important factor in determining whether or not it will rain, is whether or not air is rising. Rising air equals clouds and rain
-Air will rise as long as it is warmer than the air around it because it will be less dense than the colder air around it. This is the same reason that hot air balloons rise.

- There are four factors to take into account to determine if rising warm air will rise enough to form clouds and rain.

1.  ELR ( Environmental Lapse Rate ) – drop in temperature as you move up in the atmosphere. 

(1oC / 160m) or (.625oC / 100m)
2. DAR ( Dry Adiabatic Rate ) -  drop in temperature as air rises in the atmosphere



(1oC / 100m)
3. MAR ( Moist Adiabatic Rate ) – drop in temperature as air at its dew point rises in the atmosphere.
(.6oC / 100m)
4. DPD ( Dew Point Depression ) – drop in the dew point as you move up in the atmosphere.

(.2oC / 100m)
EX.

If you walk up a hill 800m, how much cooler will it be at the top?



Use ELR (because you went up)- 
800 / 160 = 5oC cooler


How much cooler will a parcel of air be after rising 800m?



Use DAR (because air is rising)-
800 / 100 = 8oC cooler


How much cooler will a parcel of air in a cloud be after rising 800m?



Use MAR (rising air at its dew point)-     (800 / 100) x .6 = 4.8oC cooler


How much lower is the dew point 800m above sea level?



Use DPD (looking for dew point)-
(800 / 100) x .2 = 1.6oC lower




SHOW YOUR WORK!!!!!!!!!!!!!!!!!
1. How much cooler is the air at 1200 m than it is at sea level?
2. How much cooler is the air at 2300 m than it is at sea level?

3. If air rises 600 m, how much will its temperature drop?

4. If air rises 1750 m, how much will its temperature drop?

5. What is the temperature at 1800 m, if it is 12o C at 200 m?

6. What is the temperature at 2100 m, if it is 15o C at 500 m?

7. What is the temperature at 5500 m, if it is 8o C at 2500 m? What would it be at sea level?

8. The temperature of a parcel of air is 25o C, what is it after rising 950 m?

9. The temperature of a parcel of air is 12o C, what is it after rising 1450 m?

10. If a parcel of air rises 2500m and a cloud started forming after 2000 m, what would the temperature be at the top of the cloud if it was 27oC at ground level?

11. How high will a parcel of air rise if it is 6oC warmer than the surrounding air?

12. How high will a parcel of air rise if it is 33oC and the surrounding air is 25oC?

13. A parcel of air is at a temperature of 23o C at sea level and the surrounding air is at a temperature of 17 C, how high will the parcel of air rise?

14. A parcel of air is at a temperature of 34o C at sea level and the surrounding air is at a temperature of 24o C, how high will the parcel of air rise?

15. A parcel of air is at a temperature of 24o C and the dew point is 18o C, at what altitude will clouds form?

16. A parcel of air is at a temperature of 18o C and the dew point is 16o C, at what altitude will clouds form?

17. A parcel of air is at a temperature of 14o C and the surrounding air is 10o C. If the dew point of the parcel of air is 8 C, will the parcel of air form clouds, if so, at what elevation?

18. The temperature of the air is 22oC. A parcel of air is heated to 30oC and its dew point is 14oC. At what level will clouds form if at all?
