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Inferences about the heat-island ci rculation fro m a study on
the evolution of the nocturnal heat- island at Pune

In all the above referred studies thc ground distribu
tions of a selected number of parameters from amongst
temperature, humidity and wind were discussed, but
Mukherjee et al. (1976) also incorpora ted the mixing
effect of winds above the urban boundary layer to ex
plain the vertical temperature profile over the urban
area of Bombay. It may be mentioned that any modi
fication of the regional scale wind field is due to locally
induced vertical circulation, which in the case of an
urban configuration is caused primarily by roughness
induced forced convection and surface temperature gra
dient induced solenoidal convection. Now, given the
presence of a heat island in the night and a vertical
circulation, both of which are associated phenomena
one can seek for a second order interaction between thc
two. This is to say that the heat island pat tern itself may
be subject to modification by the horizontal component
of thecirculation .
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ABSTRACT. A study was made on the evolution or the beat-island pa~lcm at Pune OD. the night or 22/23
January 1982. The corrections required to increase the accuracy or the mobtle survey. technique, used for such
studies. have been elaborate ly discussed . An atlemp~ has~ made to find out arelationship between the evolv
ing heat island pallern and the presence ora solenoidal circulation. The fluctuat ing nature or such a clrcu lat l~n
has been determined by analysing the changingshapesor isotherms. The role played by the nature or terrain
and thc aerial extent or the vertical circulation have also been Inferred from this study.

I. Inlrocluction graphy, built-up area distrib ution, advection effects on a
scale of few kilometres and also the prevailing windiness.
Mukherjee et al. (1976) reported the most intense heat
island from Bombay among other cities. The tempera
ture excess of the urban area over the rura l one was
II .ifC. Although in general the differences lay between
2 .0° and 8. O°C at all places, there arc indications of
higher values occurring at Delhi. In winter the heat
islands are most intense and in monsoon they arc the
weakest(Krishna Nand et al. (981) .

The 'heat island' is a zone of positive temper
ature anomaly of the urban built-up area with respect
to its surroundings. The relative warmth of the. h~at
island area is due to the extra heat trapped by the building
material and built up geometry. It is prominent only
after sunset when the open grounds cool at a faster
rate than the urban "':eas. The presence of vertical
circulation of a shallow depth (of a few hundred metres)
is another feature which has been observed over the
night-time heat-island zones .in "!'vera! cities. Thc
circulation is weak and not easily discernible due to the
smallness of the spatial extent involved. Data from
meteorological towers, special balloons-soundings and
aircraft traverses have been obtai~ed, revealing the
existence of upward movement of all over a honzontal
size scale of few kilometres and at rates o.f about . 0 .3
m/sec(Danneviket al. 1974, Auer 19?5). This magnitude
is somewhat more than the synopnc scale valu~ 111 the
absence of precipitation. It has been conclusively es
tablished that all heat islands, whether str.ong or wca~,
have a circulation pattern of their own wh!eh are modi
fied by larger scale conditions prevailing III the leg,?n.

Several heat island studies have been done fOI Indian
cities also (Daniel et al. 1973, Mukherjee et al. 1976,
Padmanabhamurty 1979, Krishna Nand et al. 19~1) .
All of these have attempted to correlate the night-time
thermal nelos al Ihe' groul/o leve} witl>the urban topo-




















