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A statistical study of daily maximum temperatures at Madras
during the summer months
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ABSTRACT. Daily maximum temperaturedata. of )Iadrae for tho months April, May and J IlDO for the
period 1945-196-&hue beena.oal,rsod. The frequency ohpeUa of days having t.ho eeme type of maximum temperature
tendenciesappear Wfollowa randomprobabilitymodel .~ 0=K~. K and p being the parametersdetcrmlaeblc from tho
data. .~ representing the frequencies of spells of z dayl duration. It u also shown tha.t low level wind field over
Madra, and Anantapur at OOZ can be utilised in predicting the day's maximum temperetu ee. ) [arimum temperature
forecastdiagrams for May. the hot test month, have been constr ucted on the basla of graphical integration method;
and utility of these diagrams discussed.

= Tota l number of scqnences

The valu e. of S, T1, J( a nd p for t he distribut ion
are given in Table 1.

x' tcst was applied to th e data to find out t be
association between two types of tendencies. Tho
valu e of X' works out to be 2·01 which confirms
the random distribution of t he Frequencies given
in Tabl e 2.

th e first moment

1t will b eseeu that the valu e of J( for t be decrees­
jng tendency is larger than t hat of increaRing
tendency and the persistence coeffi cient is t,rrcnter
for increas ing t endency ind icnt ing that t he
ma ximum temperature rise ta kes place gradu­
ally while the decrease of maximum tempe­
rnturc t akes place mucb more ra pidly. Table 1
also conta in" the comput ed frequencies. I t
iR seen t hat th e agreement between the actual
and t he computed va lue is ""tis facto ry particularly
in t he case of rising tendency. Hence the mod~l

K~ provides a fairly satisfactory objective
assessment of the proba bility of occnrrenee of any
length ofspe ll of ris ing or falling day temperatures.

I n t his connection it was a lso found necessa ry to
confirm whether the sequence of t he t wo type.; of
te ndencies are randomly distribu ted. Table 2
giYCS t he contingency table in which t be cell
frequ encies namely ( I) Day with increasing day
temperature followed bj- a day of furt her increase
(2) Day with increas ing day temperat ure fdlowCli
by a day of decrease, (3) Day with decreasing
temperature followed hy an increase an d (,I) Day
with decreasing temperat ure followed bJ further
d ecrease. .

Kp
T, = 1:xs. =

(I -p)'
of the dist ribution.

t, Introduetlon

.A number ofarticles nre avai lable in the meteoro­
logical lit erature in recent years on objecti ve
methods of forccnsting of -carious weather elements
although only n few of t hese stud ies have shown
significant improvement over conventional fore­
casting techni ques, In the present note , an at t empt
has also been made to study th e persistence of
maximum te mperature tendencies over the same
station during April , :\Iny and Juno. An objective
method of forecasting th e max imum te mperature
is suggeste d for t he month of May based OIl the
pr ior knowledge of t he wind field nt 00 G~rr

over the lower levels of lII.dras (I .,!. 13° 00' N,
I.ong. 80° 11 'E ) and Anantapur (La!. 14° 41'N,
Long. Ti" 3i'E). The orientation of :\ladras with
reference tn Anantnpur is about 120°. This study is
based OIl t he 20 years (1941>- 64) daily maximum
temperat ure record of Madras (Meenambakknlll
Observatory).
2. Mu1mum (day ) temperature tendency

The da ily max imum temperature dnta of t he
20-year period have been analysed to study the
dist ribution of spe lls of days with t he maximum
temperature haYill/! t he same tendency (2·j.hoIlr
change), ; .e., either increasing (posit ive) or decreas­
ing (negat ive). Table 2 represents frequencies of
both posit; \-e and negative tendencies for various
durat ion T in days. It is seen from t he actua l values
given in Table i tha t a functional form of the type
s. = Kp" as suggested hy Srin ivasan (1956) in
earli er simila r study can be used to describe the above
distribut ion, s, and x represent the frequency
and durat ion of spell in days respect ively, The
parametres K an d p a re given as-

T,-S K S
p = --r;' = T1-S

K
where, S = 1: s. = - 1 p
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