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Bioclimatic classification of 19 stations in India
in terms of cumulative heat stress
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AnSl'ltACT. The pape r makes an attempt. to out line Il rationa l approach towards hioclimsUo cleeeifioet ion
of th o climates of Ind ian sta t tons, in relat ion to human comfort and rflicicncy, keeping in view the natu re and
quantum of relevant available meteorologtenl dat a. A l iml' lc end practical index of monthly eumulet tve hr 30I
st reea haR been defined and termed a8 ~lontWy Kxoee., ~Iaximum Effective 'Iempersturc-deye (MEMl':r ), which
haa been Iound to colTf'Jate ,,'cry ",{"II with };J:CCIIS Discomfort Index-Hour-Uuye based on mean hourly values of
dry end wet bulb temperatures during daylil{ht hours. 'l'hi l' iudex hue been utilised for ~ading 19 Indian ete t ione
in descending order of eumulatlvc discomfort for (i) the hottes t month of the yea r, (Ii) average of tho three
hot teet mouths of the Jesr, an d (Hi) average of eight months from )ta-rch to October. Tentative &ll&'Mwent
of th e ale.condltloning needs hns also becu medc on & month ly basis in terms of )tE~t&T veluee, Findings are
applicable to avcragt.'accJimatiscd Indian adult ma loein normal sum mer clothing, resting or engaged in 8e<lontary
duties lndoore with an average wind speed of 150 ft/min (2·j kmJh r).

ava ilahle lite ra tu re on 1.10 subject , Howovo r
Venkiteshwsran and Swaminnthan (l967) havu
made estimates of thennel comfor t. on tho "3sisof
mean hourly v-i lues of Thorn's Discomfort Index,
in respect of 5 Indian Stations. Tho data cover
a priod of 3-5 yea rs. Whatevur be it s merit s nnd
limita tions, their moth..l , being 1J.~li<,,1 on hourly
values of d ry and wet hull. tempera tures, eannot
be of much praotica1 use, since l\ vcry limited
number of observatories in India are equipped
witb autographic instruments. What is actually
needed is a ra tion al and practical syste m of ol"'ssi
fication in te rms of routine meteorological <lata
that are rea<lily available for all I ndian Stations.

Tho object of the present pOl por is, therefore, to
outline n pn,otical and realistio solut ion of the
a bove problem, kooping in view tho nature a ud
quan tum of meteorological dato avu ilable at
present witb tI,O India ) reteorologienl Depart
ment. The findings have been utilised to cls ssify
the climates of 19 stat ions· in terms of cumulat ive
heat st ress for wbieh relevant meteorolcgical datu
were collected from five Regional )Ietoorological

.Stability of tho ranking of 19 8tatiOlll!l with different
period (with/without overlap}, ecoordlng Ltl t ho aut ho rs.
should be tho subject ofanother parr for which meteoro lo
gical data over 8. much longer percl • eey 16-20 years should
bo made anilable-Editor .
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I . Inlroductlon

Ciassifieation of clima tes is importa nt for many
fidds of huma n . "t ivity, although the crite ria
chosen for such classifioa t ion arc dete rmined by
the specific fichl of application. Subiahmanyam
rl 01. (1968) hnve produced a voluminous report
on "Climatic Zona tinn of I ndia p.nt I t he adjoining
areas" on the basis of Thornthwaitc 's ra t ional
scheme. Their approach is essentially tI". t of all
agrioultural meteorologist, the chief cri terion
being 1,E3t and moisture halance of the soil.

I t is only in recent )'ears that s tt emlJIA have been
directed towards bioolimatic classification of
olimatee in relation to human comfort and effl
eiency. Tho United States Weather Bureau has
been reporting the hot (10 )"" in torms of "Dircorn
fort In<lox" (D.L) which is n simplified
version (Thom 1959) of the widely popular Effec
tive Tempera ture (E.T.) Scale (Ynglou ,,< Miller,
1925). Buettner (1962) has defined a "Desert
Equivalent Temperature" (D.E. T.) and pro
duced a tentative hioclirnatic mar of the USA for
the hottest month (July) in terms of D.E .T. This,
in hi s opinion, llf'r.cfl rs to 1,,, a I,romising first
npproach for tho mappi ng of are.~" of llif'Gomfort.

In I ndia , no serious at tempt seems to 1111 vo been
made 1:\0 fur in t his direct ion, 8 8 cvi(lenocn by
















