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Prediction of winter minimum temperature of
Pune by analogue and regression methods
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ARSTRACT. Objective forecasting schemes to forecast the win ter minimum temperature of Punc have been
developed. The schemes have been based on multiple regression. analogue and a combinat ion of the above
two techniques. As many as 12 prescri ptors have been screened to select predictors for developing regression
equations for 24, I 5 and 12· he forecast schemes. The predictor... chosen for the regression equations have been
suitably used to develop forecast schemes basedon the technique ofanalogue and analogue elI lIt multi-regression .
The schemes have been developed from a large data sample comprising of 111 6 days and have been test­
ed inan independent sample of 403days. The sche-nes havegiven vcry eocouragmg results: Tne relativeImpor ­
tanceof the variouspredictorsandof rbe different schemeshave beendiscussed.

t. IntroduCllon

Pune, located in the meteor ological suhdivision of
M adhya Maharashtra J f Indi a at 18° 32' N, 73° 51' E
in the eas tern side of the Western Ghats at an eleva­
tion of 559 m a. s.l, is known for its salubrious climate.
It represents the climate of north Madhya Maharashtra
fairly well. This region is prone to low temperarures
in winter. Advance warning of cold wave condil ions
and frost a re, therefore. useful to the public especially
for the farmers grow ing gra pes, which a re cultiva ted
in abundance in thi s region . T he months of Decemb er
and Janu ary are the coldest in winter which stretches
from November to February.

Day to day variatio n of maximum and min imum tempe­
ratures (T. and T. ) of a station is generally co ntrolled
by processes such as net flux of terres tr ial radiation,
transport of heat by turbu lence in the ai r, latent heat
transfer , heat conducted with in the soil to or fro m the
earth 's surface. total inso lation etc (Ha ltiner and Mar­
tin 1957) . Reference to literature shows that forecast­
ing sche mes for T. and T. are generally based on
statistical techn iques. Klein and Hammons (1975)
suggest as many as 43 meteorological parameters as
prescriptors, i.e., potential predictors for forecasting
T or T . As to how to choose prescriptors for a
f;recasti~g scheme has been lucidly explained in Lund
( (955).

An attempt has been made in th is paper to evolve
objective forecas ting schemes for the T. of Pune for

the months of Decem ber and Janu ary. We intend usage
of multiple regression a nd analogue techinques and a
combinatio n of bo th to ach ieve this objective. WMO
(1966) and Kendall and Stua rt (1968) give detailed
descrip tio n of regression analysis. Raghavendra (1956),
Sinha (1957), Srinivasan and Hash im ( 1967). Banerj i
and Chowdhury ( 1972) have all used various techniques to
evolve forecast schemes of TI lT. of certain Indian
stations.

In Ind ia the observarions of T. are taken daily
morning al 0830 1ST. We propose to evolve three fore­
cas t schemes for (i) 24-hr for ecast based on the
0830-hr charts, (i i) 15-hr forecas t based on the observa ­
tions available up to 1730 hr and (iii) 12-hr forecas t
based on the data available up to 2030 hr of the previo us
day.

2. Formulation of Icrecastina schemes hased on regression method

2 . I . Selection of prescriptors

Let Y, the T. of the ;rlh day denote the predictand .
We define two prescriptors based on advectio n of
tempera ture as under. The 0530 hr, 0.9 km a. s.l. wind
field of the (n-I)'h day was studied and the place, say P
from where the ai r parce l wou ld reach Pune approximately
after 24-hr was roughly located. The Og30 hr charts
were the n referre d an d the value of T. and its ano maly
at P were inte rpolated. These were denoted by A and A' .
Similarly reference to the wind field at 0 .9 km of 1730
hr and the distribut ion of T. yielded B and B' . Along
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