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SMOOTHING PROCEDURE IN NUMERICAL ANALYSIS
AND FORECASTING REALIZED BY TURBULENCE
PROCESS

Koo CrEN-cHAO

(Institute of Geophysics and Meteorology, Academia Sinica)

ApsTRACT

It is pointed out in this note that the procedure of smoothing according
¢* = ¢ + kv,
(W? the finite difference Laplacian) used in numerical analysis and fore-
casting, after every time step, is equivalent to introducing the turbulence
term with
At.

(As)”
where A is the austausch coefficient, Af the time step and As the horizontal
grid-size. It is also shown that the rate of damping of the wave for
different wave length may be estimated from
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with ¢ = %vw,. It is evident that the small-scale waves damp much

more rapidly than the large-scale ones as the damping term.involves L-? in
the exponential. Damping factor for 24hr with different values of ‘A used
by different authors are computed. A proper constant value of A seems
to be 5 x 10° (see tables) for As = 300km and A¢{ =1 hr. Richardson’s
result of enormous tendency is attributed to the week smoothing with small
values of ausftausch (2 x 108) for the scale of the motion choosen (I ~ As =
400 km), It is easily seen that even with Richardson’s formula A = 0.2143
(1021 < 10%), the damping effect still increases with the decrease of wave
length L, because in this case there is still a factor L-2* in the exponential
of the damping term. Therefore small scale motion is damped very
effectively with the value of A given by the above formula.
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It is emphasized that with turbulence term the smoothing of initial
data ahead by a seperate program and the use of balance equation at the
initial moment are all not neccessary; and the real instability of the inertio-
gravitational wave and the false instability in computation will be no lon-
ger a serious problem. Thus the work of numerical analysis and forecast-
ing, even with primitive .equations of motion, could be carried out with
more success. "



