Scil23:Meteorology Spring 2020

Atmospheric Moisture Equations

Symbols List:

L, = 250x10°J- kg=! for water (vaporization)

Ly = 283 x10°J- kg=! for ice (sublimation)

R, = 461 JK ! kg ! (gas constant for water vapor)
Ry = 287 JK™!-kg ! (gas constant for dry air)

€ = Rd/Ry = 0622 gvapor/gdry air

3

Pd density of dry air at sea level and 20 °© C = 1.22 kg- m™
P = total atmospheric pressure
T
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parcel temperature

vapor partial pressure

273 K

€g = 0.611 kPa = 6.11 mb or hPa
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¢ Saturation Vapor Pressure ¢g

Clausius-Clapeyron equation for atmospheric conditions

des  L,(T)es
dl'~ R,T?

Solving the differential equation results in the following expression for saturation vapor pressure
es as a function of temperature T":

L (T-1T i
€s = €pexp [R < T Toﬂ umits units of eg, L = L, for water surfaces, and Ly for ice surfaces
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o Mixing Ratio MR

ME — mass of water vapor  €-e units g of vapor
~ massofdryair @ P—e  gofdry air

¢ Specific Humidity SH

SH — mass of water vapor _€-e units g of vapor

total mass of air P g of air

¢ Absolute Humidity AH

Ap — Mass of water vapor e e units kg of vapor
= = = — € = B =—
volume of air R, T P m3

¢ Relative Humidity RH

MR SH AH
RH = £ % 100% = % 100% = % 100% =

10
e MR, SH, A, < 100%

()s = saturation value for the given quantity

¢ Virtual Temperature T,
T,=T(140.61MR")

* - the mixing ratio (M R or W)must be in kg/kg, not g/kg



