
AOS 330
Moisture Variables on the Skew-T Diagram

1 Objectives

Learn the relationship between key moisture and temperature variables on a thermodynamic diagram.

2 Apparatus

• Blank Skew-T diagram
• Moisture variable worksheet
• pencil and eraser

3 Introduction

In class we have discussed a number of variables that describe or depend on the temperature, humidity
and pressure of a parcel of air. Although the relationship between all of these variables can be described
mathematically, it is also useful to develop a good understanding of how they relate to one another on a
thermodynamic diagram. In this exercise, you have been given a table on which each row represents the
temperature, humidity, and pressure characteristics of the air found at a different level in a recent Greenbay
sounding. There are 12 columns representing 12 different variables. All but three of these columns are
blank for any given level. Your task is to use the three variables that are known to derive the remaining 9
variables. All but two (RH and Tv) should be determined graphically from the Skew-T diagram. RH and
TV are calculated using the formulas we discussed in class.

4 Procedure

Fill in the empty spots in the table provided, using the relationships described below. Refer to the attached
schematic as needed.

1. The Lifting Condensation Level (LCL) is the pressure level at which a parcel of air lifted dry adiabat-
ically reaches saturation. This level is found by following a dry adiabat up from the initial tempera-
ture/pressure and a saturation mixing ratio line from the initial dewpoint/pressure. The LCL is the
pressure where the two lines intersect.

2. Once the intersection defining the LCL is determined, follow a pseudoadiabat (i.e., moist or saturation
adiabat) from that intersection back down to the original pressure level. The temperature at that
location is the wet bulb temperature Tw. This relationship is called Normand’s Rule.

3. The mixing ratio w and the saturation mixing ratio ws are determined by comparing the dewpoint Td

and temperature T , respectively, with the saturation mixing ratio lines on the chart.

4. The saturation vapor pressure es in millibars is numerically equal to the saturation mixing ratio ws at
a pressure of 622 mb. Therefore, to find es for a given temperature T , just find that temperature on
the 622 isobar and read the numerical value of ws at that location. An analogous procedure applies to
finding e from Td.

5. The relative humidity RH is just e/es or w/ws.

6. The potential temperature θ is the temperature where the dry adiabat associated with (T, p) passes
through the 1000 mb level. But we want you to record θ in units of Kelvin, not Celsius.
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7. The virtual temperature is given by the formula Tv = T (1 + 0.61q). Keep in mind that T must be
expressed in K, and q in this formula is dimensionless. Also, w ≈ q, so if w = 20 g/kg you would use
q ≈ 20 g/kg → q ≈ 0.020 in the above formula.

8. The above procedures describe how to work forward from your known variables to get new variables.
In many cases on this exercise, you will have to work backwards (which makes it more fun!). Thus, if
you know that RH = 60% and e = 12 mb, then you know that es has to be 20 mb.
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