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1 XO1E ON THE MAGNITUDE OF HORIZON-
TAL DIVERGENCE

In his famous paper on scale analysis, Charney
11048) srgeosted that the iwa terms,7.c., Jufaz
and gvjay comprising the horizontal divergence
(D= pui~x -+ avfay) tend to compensa‘e and
Jerefore, the ne® value of divergence s less than
sither of the ‘erms gu/az or pufay bY seale consi-
derations, . .

The purpose of this note is to examine this
aspeet in the light of actual computations of the
valee of meimx, frjay and divergence.

In aa eaxlier paper one of the authors, Sajnani
(1968) had reported the results of computation
of all the terms of the equations of motion. In that
vl Vadoes of g i Al 2Ty Weis O0E-
mited for five-day period in the months of January
and July. A special smoothing procedure was
adopted to eliminate the small scale divergence.
The same values liave been utilised in the present
audy. The method of analysis of data and me-
‘hod of computing divergence have been des-
wribod in detail in that paper. .

The present study, however, peytains only to
the duta for the five-day periods 18-22 January
(95~ and 12-16 July 1058 for the three levels,
goa_ 700 and 300 mb over 64 grid points covering
twe Indian region. The choice of the period under
comgiclmation lies been on the hasis of availability
of leta. Due to sparse network of upper wind
opservatories, levels above 500 mb are not consi-
bred, B

We will, however, liké to mention that we
reounive the various limitations of wind data
Zrenmuey and grid lesgth used for finite difference
ewsluntion for enleulating divermence. But, the
act that the computed divergences depict res-
<uwhle patterns which are also synoptically
cmwistent with other coneurrent features and
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exhibit systematic changes from day to day and
from one level to another lends support in favoir
of the reliability of the computed divergence.
Contingency technique is used for the present
study. 2 < 2 contingeney tables are prepared where
cell frequencies give thes nmumber of occasions
when hoth terms had same ond opposite sign.
‘The data for the five day period in one month at
one level at 64 grid points is utilised to make one
contingency table, Thus the snmple used for
one table is 320. Then x® test is made to test
the hypothesis that no association exists between
the signs of the two terms. The computed value
of ¥2 revenl that even at 1 per cent significance
fevel the hypothesis of no association is not con-
tradicted. .
Table 1 gives such contingency tables for 3
vy and July. The
theoratical values of x2 for 2 X 2 contingency
table at 1 per cent level of significance and actual
value of ¥ is also given below the table. Since
actual value is always less then the theoretical
value, the hypothesis that there is no association
hetween the signs of the two terms, is not con-
tradicted.

It may be concluded, therefore, that if these
computations are to be relied upon, there is no
associntion between the sign of two terms of di-
vergence and smellness of divergence over India
may not be due to compensation between the
two terms comprising the horizontal divergence.
Tt is further postulated that wherever the hori-
zontal divergence is found to be smaller than the
vertical component of vortieity it may be
because both terms comprising D, 7.e., gufoz and
gujay are even individeally smaller compared to
the two terms, 1.e., 3¢/3% and gufay comprising the
vertical component of vorticity and-the cffect
of mutual compensation between the two terms
comprising the horizontal divergence may not be
the primary reason for smallness of horizonta]
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TABLE-1

Contingeacy table giving the [fequency of occurrence uf +~ ve and — ve signs for 3-25[33; and 9”/3!/ for
5-4ay period (a) 18-22 January 1968 and (b) 12-16 July 1958 for different lsobarlc levels

() 18-22 January 1958 (b) 12-16 July 1958
900 mb : 900 mb
Juf3w dufs
+ - + —
65 75 05 76
, 700 mb ' 700 mb
. aufae qufez
| + - + —
v + | 9 116 v + | 8 72
c. Vo= 2,1779 ‘ | w2 = 22un
E] —_ as e ay -| — 1 G2 R
500 mb 500 mb
qufax aufaz
+ - ‘ + —
64 60 1 98
g; * " L | e —35—— * . ¥ = 0.1809
_ — | 87 84

(Theoretical value of x* for 2X 9 contingency table at 1 per cent level of significance=6,631)

divergence. - These conelusions are, however, accurate dats may be necessary before arrivin:
tentative and a more detailed study with more  at a finul conelusion.

Institute of Tropicai Metevivloyy, Poona
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*Itis stated with rogret that 1.7, Sajnani of Meteorological Oitice, oona expired on 30 August 1970



