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Heat island studies at Delhi
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ABSTRACT. Mobile temperaturesurveys wereconducted in Delhi during the winter months in theearly hours
of 18 December 1976.29 January 1971. 26 February 1977and 26 March 1971. The surveys show the formation of
heat island within the thickly populated walled city encompassing areas from Delh i Gate, Chandni Chowk to
Ajmcri Gate. secondary, 'heat island.s· in the trans-Yamunaareaand nearYusaf Sarai area in South Delhi arealso
found. The maximum temperature differencebetween thewarmest part of the CIty an d the coldest area of the
suburb was nearly YCduring December which increased to nearly 7°C in the months January 10 March.

1. lntreduetlen
Urba n agglomerations, beca use of the buildings

and topography, are capable of creating t!lcir own
climate different from that of surrounding rural
areas. 'Of the many meteo rological parameters
that arc affected by urbanization, temperature
anomalies arc widely reported (Landsberg 1962,
Ch andler 1965, Padm an ahhamnrty and lIirt 1974 ,
Vuk ovich et 01. 1976, Nkemderim 1976). It is
11 common experience that central parts of ci ties
arc ,v-anner than the rural areas particularly at
night which is ofl~n referred to as the :'urban he~lt
island". The roam factors that contribute to this
warmer temperature in cities are (i) heat storage
by buildings an d pavements, (ii) heat generated
artificially by combustion processes sueh as from
industrial, domestic, transportation and human
resou rces, (iii) increased turbulence due to increa
sed roughness of the buil t-up area and due to
automobile traffic and (iv) pollution over the city.
These factor sare of varying importance in different
cities. Their combined effect, however, results in
the formation of the "heat island" which varies
in intensity from city to city and from season to
season. A detai led study of the tempera ture field
over cities and its rura l environs will facilitate a
better understanding of the imbalances in dis
persian of atmospheric pollutants in the lower
atmosphere.

Mapping of urban temperature fields have been
conducted in the recent past to show the forma..
tion of "heat island" in some Indian cities, »iz.,
Pune and Bombay by Da niel an d Krishnamurthy
(1972) an d Ph ilip tI 01. (19 74). The conclusions of
the study appea r to be interesting in relation to
urban pollution distribution. In an attempt to
locat e the warm pocket' a nd cold pools to identi
fy the meso-scale circulations that are responsible
to tra nsport pollutants from high pollution zones
to low pollution areas, mobile surveys of tempera-

(tl9)

ture were conducted at DeJhi during the last winte r
months. In this paper are presented tem pera tu re
fields in and around Delhi at the minimum tempe
rature epoch during four months (Decem ber 1976
March 1977). During the surveys the skies were
mainly clear and winds light.

2. Meteorological features or DeIhl

Delhi city with a population of 60 Iakhs and
encompassing an area of 1485 sq. km is the source
of the study. Mainly located on the right hank
of Yamuna river, it consists of two towns (i) Old
Delhi at the centre with densely populated built
up area and congested market centres and (ii)
New Delhi with its broad shady avenues and
spacious parks and planned construc tion around
old Delhi. Delhi with a semi-a rid type of clima te,
is mainly characterised by its inland posi-ion and
prevalence of air of continental origin during the
major part of the year except in the rainy seaso n
when maritime air holds sway. During winter, the
most predominant direction of surface wind is \V
to KW with sp eed 4-8 knots. In the wake of wes
tern disturbance during winter, temperatures
drop low, sometimes causing cold waves.

3. D1ta cclleetlcn

The heat island effect is most prominently n eti c"
ed around the minimum temperature epoch. Gene"
rall y the time betw een 0100 1ST and sunrise
will indicate very little variation in temperature.
Temperature observations taken by mobile teams
during this period of time when the temperature
curve is generally Oat is considered to be the best
substitute for a very close network of observing
stations requiring considerable manpower and
equipme nt. Mobil e tem perature su rv eys at Delh i
were, therefore, conducted by two teams sim ulta ,
neously on each occasion on 18 December ]976 ,
29 J anuary 1977,26 February 1977 and 26 Mar ch








