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ABST RACT, Seaso nal and annual s ur face air tempera ture o f Delhi has been analysed for 90·ycar period
(1901·1990) for findi ng trends and periodi cities . The analysis revealed that frequency distribution of all the
four seasons as ,vell as of annual time series is no rmal. Markov linear-type of persistence is obse rved in pre
and post-monsoon seaso ns. Recent period ( 1961- 1990) averages of temperature arc significantly lo wer than
the 11l 11~ period means in respect of annual. monsoo n and pre-monsoon seasons. Decreasing trend is noticed
in mon soon and annual temperalure time series. l ow-pass filter analysis suggests that the trend is not linear
but oscillatory consisting periods o f 10 years or morc.

The spectrum analysis indicates a slgniflcunt cycle of 6. '7 years in pre and post-monsoon temperatureseries.
QBO i... also observed in winter and post-monsoon temperature series.

Ke) "ord't - Trend, Periodicity, Persistence, Power spectrum. Auto-correlat ion coe fficient, Null
hypothesis.

I . Introducllull

Severa l workers (Mitchell 1963, Brinkm ann 1976.
Angell & Korsho ver 1978, Han sen et af. 1981, Jones
et al. 1982 etc) have studied lo ng-term varia tion in
surface ai r temperat ure. Their studies indicated a
warming in the northern hemisphere between 1880
a nd 1940 a nd cooling thereafter .

Very few studies appea r to have been made in tempera­
ture trends in India. Secula r trends in the a nnual mea n
maximum and mini mum over India have been studied
by Pra rna nik and Jagann at han (1954). Jagannat han
( 1963) ana lysed trends in th e seaso nal temperature
of the ar id a nd semi-ar id region s of the globe which
included 8 Indian stations. These studies did not reveal
any systematic increase or decrease in the mean annual
temper atures. However, th e study of Jagannathan a nd
Parthasarathy (1972) indicated increas ing trend in the
mean annual tempe rature a t 4 sta tions (Calcut ta ,
Bombay, Bangalore a nd Allah abad) an d decrea sing
at Fort Coch in, Hingan e et al. (1985) attempted to
study the trend in long series of temperature data of
different regions o f Ind ia and the country as a whole.
Recent ly Sarker a nd Thapliyal (1988) summarised
climate change and variability in rainfall and tempera­
ture data for recent hundred years.
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In the present study an attem pt has been made to
search trends and periodicities in seasonal and annual
surface temperat ure of Delh i.

2. Data and Bnal)'Si'i

Mean monthly temperature data for 190 1-1990 have
been collected for Delhi (Safda rjung).

Tbe mea n mon thly tem perature was calculated
from daily mean temperatures.

The mean values for the four seasons, viz., winter,
pre-mon soon , monsoon, post-monsoon and annual
temperatures have been calculated . For the winter
season the data period becomes less hy One year, since
December of the previous yea r is included while com ­
puting each year ' s winter mean, The tem perature
series were then converted into temperature anomaly
series, by subtracting the ari thmetic mea n of th e corres­
ponding series from each of its yea rly values. The
a nomaly ser ies thu s obtained are used in low-pass filter
and spectrum analysis.

Trends a nd periodicities are examined by Cra mer's
test, Ma nn-Kendall rank sta tistic, Gau ssian low-pass








