
4 

Appendix Four 

Properties of Moist Air 

A4.1 Methods of Specifying Moisture Content 

(a) The vapor concentration, or absolute humidity p ; is the mass of vapor per 
unit volume of moist air. 

(b) The specific humidity q is the mass of vapor per unit mass of moist air: 

q = p.lp . (A4.l) 

(c) The mixing ratio r is the ratio of the mass of vapor to the mass of dry air: 

r = q/(l - q). (A4.2) 

, (d) The vapor pressure e' of water vapor in moist air is defined as the function 
of p and q given by (3.1.12) 

e'[p = q/(l + (I - l)q) = r/(l + r) = r/(0.62197 + r). 
If air were an ideal gas mixture, e' would be exactly equal to the partial pressure e 
of water vapor. In practice it will be slightly different. 

(e) The relative humidity U is the ratio of r to the saturation mixing ratio rw 
of moist air relative to a plane water surface: 

(A4.4) 

(A4.3) 

It is usually expressed as a percentage. 
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A4 Properties of Moist Air 
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A4.5 Lapse Rates 

A4.4 Latent Heats 

The latent heat of vaporization L; is given by (3.4.6), i.e., 

Lv(l) = 2.5008 X 106 - 2.3 X 1031 J kg-1, 

where I is the temperature (in degrees Celsius). The latent heat of sublimation L, is 
given by 

A4.5 Lapse Rates 

L.(t) = 2.839 X 106 - 3.6(/ + 35)2 J kg- 1. 

The dry adiabatic lapse rate is given to within 0.3% by 

r = gfc1,· 
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(A4.9) 

(A4. IO) 

(A4.1 I) 

The saturation adiabatic lapse rate (for liquid water) is given approximately by 

15 = 6.4 - 0.J2t + 2.5 X i0-5t3 

(A4.12) 

where p, = I 000 mb and tis the temperature (in °C). The maximum error in the range 
ft f < 40 and 500 < p < 1000 is 0.2 K km - 1. Accurate values of r, are given in Table 
79 of the Smithsonian Meterological Tables, whereas Table 80 gives values for the 
ice stage. 


