Thermodynamics (wet)



Adiabatic process

* Potential temperature, 6, conserved
(from definition)

\

Figure 2.11 Profiles of pressure, temperature, and potential temperature for an individual
air parcel ascending adiabatically.

Since we know from hydrostatic that volume is related to altitude,
what is the change in temperature with height?
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Diabatic motion: Example

Q: How long does it take for parcels to ascend from
the surface to the tropopause in the tropics?
What is the vertical speed?

Potential temperature increases from about 300K to
340K. So requires heating of 40K.

Diabatic heating rates in the tropical troposphere
are about 0.8K/day,
Thus about 50 days!

Tropopause is at about 15 km.
So w = 15km/50days = 300m/day = 3 mm/s!



Example part 2

Q: What about stratosphere?

Potential temperature increased from about
400K to 800K. Do requires heating of 400K.

Diabatic heating rates in the tropical
troposphere are about 0.2K/day.
Thus about 2000 days or 5.5 years!

Stratosphere is about 20 km thick.
Sow =20km/5.4 years= 1.4 x10* m/s






Thermodynamic diagrams

A diagram whose axes are thermodynamic state variables (T, p, s, p, 6, ...)
Any two! [For a dry atmosphere]

These diagrams provide a graphic representation of atmospheric
thermodynamic properties and can be used to diagnose cloud formation
and determine how air parcels will respond to vertical motion.



Pseudoadiabatic chart
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Problems

Holton: 2.8
Holton: 2.11

RY: 2.1
RY: 2.2
(copy of Ch 1-3 on web site)



