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Isotherms and isohumes in Pune on clear winter nights
A mesometeoro logical study

B. PAD:\IA~ABHAMURTI'
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(Rterivrd 9 !Ifay 1977)

ABSTRACT. Results of two temperatu re mobile SUT"\'C'Ys con ducted du ring clear, calm winter nights at Punc
are presented. Warm pocket s evicted wherever ngglomcrarion of buildings existed. Twin heal island s arc
noticed in Pune on either side of the river. lsohumcs followed the "arne pattern of i..othermv except vice 1'('("''' in
magnitudes. lsohumcs and isot herm... exhibited dou ble peaks-one, fo ur hou rs after sunset and another a t the
minimum temperature epoch .

1. Introduction

T hat the centre of a cit y is warmer than itv
environs forming a ' hea l island' has been well
known but yet continues to receive co nsiderable
atten tion in the literature. Landsberg (J9Ci2).
Chand ler (1965), Okc (1973) , Padma na bha nmrtv
a nd H irt (1974) and several others documented
hea t island inten sities under diverse meteorological
conditions and geographical locations. Phil ip.
Daniel and K rishnarn urthy (19i {) a lso showed
the formation of hea t islands in some India n
cities during clear months.

Heat island is not an ins tantaneous phenomenon
but progressively devel ops following sunset. The
grow.. th and int en sity of heat island depends upon
the cooling rates of urban and rural environ rm-nts
(Oke et af. 1972). Because oft he marked ly diflcrr-nt
surfaces the rates of cooling of urban- rural environs
differ wideI)' and the growth of the heat island
int ensity varies with tim e of the nigh t. In the
present paper the results of two temperature
mobil e surveys pointing the growth of urban hr-at
island in size, sha pe and in tensity from sunset to
sunrise on a clear, ca lm winter nights arc prescu,
ted. Greater Pune, a cit)' of some I ..l million
located at the confluence of mula-Xhnha rivers
and en compassing an area of sonu- ij-Hj km: i..;
used as the area source,

2 . MethodolorY

M obile temperature survr:ys were conducted
employing calibrated wh irli ng psychromCh:r'i.
TIl e period of survey (a few hours) was chose n

nca r the time of the minimum temperature, whe n
the temperat ure curve is Oat. The survey was
s ta rted from a suita ble point in the cit y a nd
slIcn"ssin" values of temperatures at a number of
prCd('lenninl'd poin ts were ob tained by moving
in a vehicle. Thc survey was concluded by taking
another ohvcrvatjon at the first point thus comple
till~ tlu- circuit. The obse rvatio ns were then
interpol at ed to a common ti me by a pp lying a
small correction for trend ob tained from thermo
graph record s run at some location s in the cx p r-ri
mental area. These temperatures reduced to
minimum tem perature epoc h were analysed and
the heat island intensity was deter mined.

3. D1ta collection

Bihourly dry an d Wet bulb tempera tures were
collected lIsing ca librated whir ling psych mmc,
rcrs from 2000 1ST to (HOO 1ST a nd hourly
obscrvarione subsequently till OiOO 1ST at 16
poj nt s evenly distributed an d cove ring di verse
localities a nd surfaces in Great er P unc, Minimum
tempt'raturcs recorded a t 7 urban climato logica l
star ions supplemented the a bove data. Seven
rlu-rmographs operating at varying topographical
loca tion s from 2000 to 0700 1ST served to co r rec t
the mobile survev te m pe ra ture o bserva tio ns for
In"IHI. ~[ohilc survey temperatures \"'c~e obtained
fro m 27 poin ts. After applying a ppro pria te co rrec 
tinn, tem perat ures a nd humiditi es were plotted
for 2000, 2200 . 2{00, 0200 . O{OO, 0500 . 0600 and
0700 1ST a nd. for the minimum temperature
r-pnr-h. The temperature netw ork density at mini
11111 111 tem perature epoch is 55 hut at othe r times i t










