In-class text notes for September 15, 2009

1. Summary for how water behaves based on the Relative Humidity

· If RH = 100%, there will be no net evaporation or condensation, since the rate of evaporation is equal to the rate of condensation

· If RH < 100% (Td < T), any liquid water present will evaporate with time, since the rate of evaporation is greater than the rate of condensation.

· If RH > 100% (Td > T), water vapor will condense to liquid water until RH falls back to 100%, since the rate of condensation is greater than the rate of evaporation.  When this occurs, it is only a temporary situation until sufficient water vapor condenses out of the air.  Condensation will take place:

· 1st onto other existing liquid surfaces, if available

· 2nd onto solid surfaces (as dew or frost), if available

· 3rd onto tiny aerosol particles called cloud condensation nuclei. These will become tiny droplets of liquid water that remain suspended in the air (clouds).

2. Cloud formation example.

· An air parcel near the ground has T = 25° C, and RH = 70%. Suppose the parcel moves upward and cools down to T = 0° C. If the parcel contains 1 kg of dry air, how many grams of water vapor and liquid water does the parcel contain

· (a) Before it has been lifted?

· (b) After it has been lifted and cooled?

(a) From table, for T = 25° C ( US = 20.1 g/kg. Use RH equation to find U.


U = (RH) x (US) = 0.7 x 20.1 g/kg = 14.1 g/kg.


Since RH < 100 %, all water in parcel is the gas water vapor.

(b) From table, for T = 0° C ( US = 3.8 g/kg.


US is the maximum possible amount of water vapor. Note this is much lower than it was before the parcel moved upward and cooled. Since the parcel started with more water vapor than that, the excess must condense into tiny droplets of liquid water forming the cloud.


Therefore, the parcel now contains 3.8 g of water vapor and

(14.1 g – 3.8 g) = 10.3 g of liquid water in form of tiny cloud droplets
