ENV 407 - Atmospheric Processes: from Clouds to Global Scales
Worksheet — Humidity Variables

1. Evaluate and compare the values of saturation vapor pressure determined at 30°C in the
following ways:

!

a) Use the integrated form of the Clausius-Clapeyron equation (4.24)

b) Integrate (4.21) by including the temperature variation of the latent heat of vaporization,
~ following Ljy = 2.501 x 106 — 2400 (T -273).

¢) Look up the value of ¢, in the Appendix (an\ of worls\ne ek)



5. Write the ST units for each of the following parameters

relative humidity

water vapor mixing ratio

specific humidity

precipitable water

6. Air at 50°C with RH=10% contains (more, less) water vapor than air at -10°C with RH=100%.
(Hint: e=123.39 hPa at 50°C; e=2.8622 hPa at -10°C.)

7. An air mass has a temperature of 30°C and a relative humidity of 50% at a pressure of 1000
hPa. Determine the following: (note: you may use Appendix E for values of eg. In Appendix
E, e, corresponds to e,)

a) water vapor partial pressure

b) mixing ratio

¢) specific humidity



Humidity variables

1. The water vapor mixing ratio, w,, is defined as the ratio of the mass of water vapor to the
mass of dry air, Write an expression for w, in terms of the partial pressure of water vapor (¢) and

the total atmospheric pressure (p). (see p 114)

2. Relative humidity is frequently defined as H=w/w,. Is this expression equivalent to H=e/e,
(4.34a)?

3. Relative humidity with respect to liquid water saturation is always (less than, greater than,
equal to) the relative humidity with respect to ice saturation

11. Air at 50°C with RH=10% contains (more, less) water vapor than air at -10°C with
RH=100%. (Hint: €=123.39 hPa at 50°C; e,=2.8622 hPa at -10°C.)
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.ndix D | Saturation Pressures over Pure Liquid Water and Pure Ice as a
Function of Temperature
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