GEO892:  Micrometeorological Instrumentation and Measurements
09/12/2017
Calculating VPD and Related Variables
Vapor pressure, vapor pressure deficit (VPD), and other important physical variables are the necessary drivers in many ecosystem models.  In practice, however, only air temperature (Ta, oC) and relative humidity (h, %) are measured or reported.  This homework is designed to use the 30-min mean air temperature and relative humidity to calculate and graph changes of the following variables:  VDP, es, ea, Td, and Tw.  Here are some important relationships as discussed during the lecture: 
1.1 Relationship between vapor density to pressure
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where E is in kg.m-3, e is in Pa, and T is in K.

1.2 Conversion of temperatures

T(oC )  = T(K) -273.15

T(oC) = T(oF)*9/5 +32

1.3 VPD
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1.4 Calculation of es from Ta (Tetens equation)
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where Ta is in C.  Alternatively, Fritschen (1979) and Lowry (1977) used the following power functions:
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1.5  Calculation of Es from Ta
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1.6 Calculation of actual vapor density from h
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1.7 Calculation of actual vapor pressure (ea).  This is the reversion of 2.5
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1.8 Calculation of Td (this is the reversion of the Tentens equation in 2.4).  Note that parameters are slightly different because of the source (Fritschen 1979).

[image: image8.wmf]T

e

e

d

a

a

=

-

237

3

0

61078

17

269

0

61078

.

*

log(

.

)

.

log(

.

)


1.9 Calculation of T w is given in Eq. 3.11 by Campbell & Norman (1998) on Page 42.  By re-arrange the equation, T w can be calculated as:
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where  is called the thermodynamic psychrometer constant.  It has a value of 6.66*10-4 with a slight temperature dependence.  Note Ea should be in Pa. 
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