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Estimates of vertical velocity by numerical
and analytical methods - A comparison
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AUSTltACT . );uIIlN"icul cumlJltldti"lI ~ with the.' f.'t)1UIII(lt.... ee-cquation fur 'lll ftl'!l i.gMlItrophie lu lilt hu t il' JUllt inll
It ""0 been 01,,11) ff,r compa rison wit h 1I.1 r lil!r oolllp u ta t io lls with l\ simplified Conn o f ec.eq uetto n. All'u un a t tl1ullH }1i11i
boon made to check t ho lU'l:.;uitud(l'; of verttoal voloci sy com puted by t ho 8illllllifi('d w-cqua tio u , with th o "a Im ..
obtained from Kuo'e analytic.l~1 oxprosalou fur w. Th o extent to whic h t here is agreement hue bt'f'U d lscusecd.

t . Introdu ction

WIIHe making a diagnostic study of [a monsoon
depression by geostrophic baroclinio model, t1:e
authors cnloulatod the vertical velooity field
which is associated with a monsoon depression,
by using a simplified form of or: equation given
by -
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(Rao and Rajamani 1970). It was mentioned there­
in that thi s form was derived from the w-equll­
Lion for quagj.geostrophic adiabatic motio n g-h'ell
by,

:'J' w
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In combining the two terms of the right hand side
of Eq. (2), to get a single t..nn on the right hand
side of Eq. (I ), the tenus like,

q [~ • '1/ ( ?" </» .z. . ('N)]• ax axap +1'1:1 '1/ ayap

were omitted, considering thei r contribution to the
value of the vertical velocity migllt be small.
In onler to nssess the contribution of the terms
omitted it has now been at tempted to calculate
the vertical velocity field by making usc of the
complete Eq, (2) for the same situat ion, i.e., 1200 Z
of 25 July 1966. (See Fig. 1). Also, the m'l l!Ui­
tudes of vertical velocity computed by the sim­
plified expression for w have been compared wilh

the values obtained from an analytical expression
forw.

2. Comparison or the results obtained by the Il mpJllled and
the complete w.equ:ttlon

If the vertic al velocity computed from the sim­
plified Eq. (1) is denoted by WI and that computed
from the complete Eq, (2) by w" , the difference
in the values computed by the two met hods,
viz., (Un - W I will represent th e contribution
to th e vert ical velocity by the terms :

[ av (3' </» aV ( a'</» ]
2 ~ ' 'I/ 3z ap + a!l . '1/ Oyap

which have been omitted, and thus represent the
error in the use of the simplified form.

Vertical velocity was calculated hy both the
methods . The values of vertical velocity W I Com­
puted by the simplified fon n and the difference
wu - '", in the valu es computed by the
two methods were eva luated in respect of the
isobaric surfaces 850, 700, 500 and 300 mb, But
these quantities in respect of 700 mb and 300 mb
only are presented in Figs. 2 (a) to 2(d), as 700 m b
and 3OO-mb surfaces represent the lower and upper
tro pospheric conditions respect ively. F rom Figs.
2(h) and 2(d) it is seen tllBt, the difference wn _
WI which is of the order of 2 X 10- ' mb/seo or
2 mm/see is small. At the grid point IBoX , R(j°E
where the computed upward vertical velocity
l-as the maximum value of 24· 1 X 10- ' mbjseo
at 700 mb, the percentage value of this difference
(011 - W I i R about 4 only, whereas the percentage
difference becomes large towards the peripheral
points. T ile te rm:
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