Derivative following the motion. | sentropic process. Energy considerations (Holton,
Ch. 2)
(Homework project #3 for ATM SCI 351: DUE 11/12)

Problem #1 (Holton 2.2) The temperature at a point 50 km north of the station is 3°C
cooler than at the station. If the wind is blowing from the northeast at 20 m s and the air
is being heated by radiation at the rate of 1°C hour”, what is the local temperature change
at the station?

Problem #2 (Holton 2.5) Compare the magnitudes of the curvature term u”tan¢/a and
the Coriolis force for a ballistic missile fired eastward with a velocity of 1000 m s at
45°N latitude. If the missile travels 1000 km, by how much is it deflected from its
eastward path owing to both these terms? Can the curvature term be neglected in this
case?

Problem #3 (Holton 2.8) An air parcel that has a temperature of 20°C at the 1000-mb
level is lifted dry adiabatically. What is its density when it reaches the 500-mb level?

Problem #4 (Holton 2.10) Show that for an atmosphere with an adiabatic lapse rate (i.e.,

constant potential temperature) the geopotential height is given by
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where p, is the pressure at Z=0 and H, =c,0/g, is the total geopotential height of the
atmosphere.

Problem #5 (Holton 2.11) In the isentropic coordinate system potential temperature is
used as a vertical coordinate. Since in adiabatic flow potential temperature is conserved
following the motion, isentropic coordinates are useful for tracing the actual paths of
travel of individual air parcels. Show that the transformation of the horizontal pressure

gradient force from z to 6 coordinates is given by
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where M " ¢, T +# is the Montgomery streamfunction.



