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Onset of monsoon over Delhi
G. S. BHULLAR

& gional M eteorological emtTt , .New Ddhi

(Reuitd 20 April 1951)

ABSTR Acr. A study of the:onset of monsoon over Delhi and neighbourhood extending for 2. period of
fifty yea:1 i anerr pted in th is paper . \'rid::sprcad rain over the d istricts around the station has been chosen at'
the criterion for fixing the date of onset of the monsoon . The r:ainfall data of the provincial raingaugc stations
have be en exa nined. From the ex iminarion of the data of the past 50 reu s, the mean date of onset ot monsoon
over Dehl has been found and the standard dev'a rion worked o ut. The frequency d iagram shows approx marely
normal d istribution bout the mean date. Syno ptic siruat'ons on these dates have also been examined and the
o nsets are roug hly classified under diderent synop tic situations that brought in the monsoon d uring the last '0
years.

I. Introduct ion

T he op pressive hea t from which ' he people
of northwest India suffer becomes tr uly
fearful by 'he end of June a nd everyone
pines for rains. Natu rall y, the public
becom e exremcly a nxious a bout th e date of
arri val of the monsoon whic h, with violen t
storms and heavy rain showers, Rives the mu ch
needed relief from the oppres ive heat. The
arrival of th e monsoon in these tracts is a
meteorological event of considera ble impor­
tance and a study of thi s event over Delhi
and neigh bourhood extending for a period
of fifty years is a tte mp ted in thi s paper.

Because of the d ifficulties of defining wha t
the mon soon is, in un equ ivocal terms, in
man y cases it becomes difficul t to declare
defini tely the date of onset of the monsoon
ove r a stat ion in north west India, even
afte r the event has taken place. Different
criteria ca n be employed to de termine th is
da te, depending upon th e particular aspect
a party is interested In. The synoptic
meteorologist may prefer an air-mass
characterisr ic or a particular wind system ;
3 farm er would prefer the widespread nature
of the associated ra in rail. while a member
of the general public rna)' he satisfied ,....ith
a comfortable drop in the day temperature.
O n occasions whe n all these criteria arc
simultaneously satisfied and in an abrupt
man ner, th e da te of on set gets un iquely
defiqcd. O n other occasions it becom es
necessary to specify a criterion for fixin6'

- abe - date of th e onset . In this study th e

farmers' aspec t of wid espread rain over th e
d istrict in ,v·hich the station is situa ted and
neighbouring districts has bee n chosen as the
deciding factor.

2 . Method or analysis

\ Vith thi s criterion for the onse t of the
monsoon , th e ra infa ll dat a of the Sta te
raingauge stations round about Delhi for
th e last fifty years have been exa mined.
T he d ist ric ts, viz ., ( I) Gurgaon (2) Rohtak
(3) Meeru t (4) Muzaffa rnagar (5) Buland­
sha br were selected an d th e rainfall records
of th ese d istr icts for the pe riod 15 J une to
20 J uly were cons idered . For each yea r,
a day was selected when most of the raingauge
stations in all these d istrict had reported
ra infa ll. T hen for ten days on either side
of th is date, the numbe r of ra ingauge
stations in each district which had ra in
was tabulated . From these tables, for each
year, the date of on set of monsoors over
Delhi was fixed as the day when the first
burst of rains occ urred. In most of the cases
there was no difficulty in fixing a date
uniquely. As would be clear from Table I ,
the date of onset in the yea r 1926 can be
easily fixed as 12J ul),.

But in certain cases the decision had to
be subj ective.

I n some years a western disturbance
gh·e ~ a rain spe ll and the monsoon is
established a few days th ereafter. Example
of such a case is s own in T able 2.
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TABLE •-_.
Synoptic situ ations that brought mons,..ion current (' \ ~ ~ De lhi

Arrival o f rhe ..Yrablan Sea current J<; a result llf in ~ frcnphming

Simultaneous arrival uf the Ba",' and the ..Vrabian ~l"l brant-he" con scuuc m on
a strengthening of both ..

A rabian sea b ranch ur Bay branch pcn cmuing under th e intlucnr c tl f an
active western distur bance

Simultaneou s st reng thening uf bo rh the branches and an acti ve weste rn
disturbance

190 1, 19 11,1 9 ' z,19 1~ .191 ... 191 s.
19 16,1 9 1b, 19 19. 19 : '~. 192';. 19 :"

191.6,19 2b, I9 3I, 19;9.19..7

19°.; , 19::5,1906,19 10,1921 ,1927 .
1 9 ~ ;, I940, 1946,1949

1907. t 90S 19° 9, 192 3.1929,19 30,
19H. 19 38, 19-11,'94-1. hHII

19° 3.1917.1921.,1932,1936, 19-12,
'Y..O , 191°

19° 1,193, .1937 .1943
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The Thermal St ructure of the Stratosphere
over the Tropics

.\ftleor% gica/ O.ffi;t, Santao«; Airport, Bomh(J)'

( Rm ;,',d 13 DC/Db" 1950)

A BST RACT . Recent temperature measurements in th e stratos phere over the tropics point ou t th ai 'here
Is no iso"ennallayer in the lower stratosphere in these rcuions. .-\ n cxamin.nion of the mean heijo1;ht rcmpcr.nurc
curves , both for the northern and sourhcm hemispheres ind icates that the lower stratosphere 10 the poleward half
o f 4~ ~ exhibits a deep iso thermal r.= ~ i lJ " l . while t;' .l[ to the cq .ullIri;11 half docs not . The tran sItion in the
n srtbcrn hc nisphcrc alon g 11 0°\'\ ' meri d ian has be en found t I ll c('ur bet ween 48 and ~l " K in summer :101.1
be tween \R ,'OJ .-12 N in win ter a-rd c oincides \\·ith th e tr.lf1~ i liun u f the tmp»p.lu sC' pointed o ut by Hess. A
si n ilar rransiti jn has been foun d [or the southern hemisphere.

I . Int rod uction
In a recen t paper! the a uthor poin ted

ou t that the isothermal region wh ich is
found in the lower st ra tosphere ove r middle
lat itudes docs not exist over Indi a and tha t
mean tempera tu re stea d ily inc rease : above
the tropopause. At Agra (La t. 27' :" )
the mean tem perature for Feb ru ary increased
from 201 '2 'A at 17 km to 221 '5' '\ at•

26 km and for September from 193 01 °A at
17 km to :!31 gOA at 26 km.s R amanathan"
as loady as 1929, had d rawn attention to
this rise of tem perature in the lower levels
of the stratosphere over tropi cal regions,
a nd this has bee n gene ra lly accepted since .
The q uestion whether thi s inversion in the
tropical stratosphere extends above i he
lower levels, i.e., a bove 25 or 26 km or J
• •


