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ON A THEOREM IN HYDRODYNAMICS WITH SOME
METEOROLOGICAL APPLICATIONS '

(DEDUCTION OF THE RATE OF CHANGE OF LAPSE RATE AND
CONDITIONS FOR THE SUBSTANTIALITY OF TROPOPAUSE)

Sou Hsin-per (Hsin P. Sou)

(Department of Physics, Shantung University, Tsingtao)

ABsTRACT

It is proved in this paper that for a conservative function in a continous medium,
the quatities °

1 & _ 1 & _ 1 &

pdo, Ox pdoy, Oy - pds, Oz

are also conserved, where @ is the density of the medium and where 8oy, 8oy, O0:
are the projections of a small area on the surface s(x,y,z,¢) = Constant on the x,y, z,
planes. If s were not conserved then the followings equations

a 1as)=_ai 65+6u+6ﬂ)__§si_§_5_ o0 )/
a: "\ p 8z/) 9z/ oz 3y 5z oxr | 0z Oy

etc.,, hold. Applications are then made in Meteorology where entropy may be con51dered
as approximately conserved for a certain length of time. It is then shown that the changes
of the lapse rate of the atmosphere depend solely on three factors: change of pressure,
horizontal convergence and level difference of horizontal advection of warm or cold air.
We next proved that under adiabatic and such discontinuity condition

dy

— W
dc

>
where ¢ denotes the vertical distance from the tropopause, ¥ denotes the lapse rate,
tropopauses are material surfaces. Next if the above conditions do not strictly hold, then
tropopauses sometimes behave as material surfaces and sometimes do not behave as material
surfaces. Specially, when strong cyclonic or anticyclonic vortex is produced on the tropopause,
the substantiality of it will be destroyed to a certain extent depending upon the magnitude
of the total convergency.






