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1, Intreductipo

1.1 The scoposy of Indlia le 8o closely linked with the rainfell during toe south-
vt Bondoan memtbs thit the onAst of ths sooooo over bhe exbrets Boutbwentern ip of
the penineols snd i%e porkhward progrese sdrvems the ceantey evako considerabls publiz
interect. From dbout the begloping of May tha Forocasting Offises of Bha Degaeirent

bepgin gothlog Ioguiries abokit the monpoon = ite expected date of onted mod tbe dikaly
bakavigur of the rolnfall,

1.2 By leng-atandipg practice In bie Tepartosnt the word ®roneoon® cummerd tue
different mescdnge in two different ccetexts. In shipping bulletina lasted for Lhe Bay
of Bempel &nd the krsbden sea, the veord ®sonzoon® indicates prevelling surface wipds,
T, depending upon the wind strength, the monscon ie deperibed an wenk, mcdersta |
itrang of wigeroue Lo thess bulletlee. Ower land Ares, Le word®zonecodiedicaten
rainfall. On the basic'ef the intessity and distrlbubdes of raiufall, the momecon in
deseribad as weak, noreml, metive, sirceg oF VIgCrous ver &n woes, The specificati-
mne adoplted by the Deparipeck for defining the uicnn,ﬂhlnf thy monpesn over tha cen
end Isnd are glvsn Ip Tuble 1.

Tabl 1 T Specilioalinee for decccibine the etrenglh of the Honmeoon

Ares ‘wieriptive tam Anscificationn

Eaa Wik Windspesd up o 10 knobe (raporhed or astimated }
Mo arnia 12 ip 2F bnots
Bt ong 2% ig 52 ¥rois
Figzrou 34 kwote and obowe

Ll Fank Eainfal! lems Lhan half bha Barrdd

Eornml Eainfoll hetwsean 4 and B tipss tha pereal

hotiye / Birong Fairfull 1§ &0 4 tiewe the porm
(with & ®ipirun rainfnll of & coe alome the weof
const and 3 cod klEswhane )

Vigarous Fiainfs1] mora than ¢ tisar the normal
{with sinirur minfall of @ eee sices the weol
ooasl and 5 ome alesuliars

Eote ¢ Tho minlmes Jimit of rain prescribed Tor ®hstivefirenp® =nd "%icorous"
randcon enould bo secorded st two nedghbouring THD sRatizns.

1.3 To the pablic at Inrge, the word mocsomn 48 practisally synegmns with rain-
£01), It i dn thie senee that too verd de eede uee of In the pressb sepust wheraln
It ip proposed to ddgeuns the sritaria thot ave peetisent for declnsine toa cemet of
ithr poabivest oonboce ooy Eemls, n occufrance that ropiate year alftear ymar in May -
Tups. The problee vibh whioh we are conoscned herm i# not pne ef Torsonetine tha date
of pooet of the eossoce, whish wi7l b digcussed &lpeubsre, b of deciding when toe
ongot hhs tskos plese TRor scopiderntions peimeidy of the minfal] 1s the extrees fou-

thweplern parke of ike poninsuls and the eedghbouring jelesd atalimms

Z. Normal Daty of Dpsaf of the Sootheesl MoosoooD

2.1 Thare ure two puhlicaticos of the Todls Metecrclopies] Depurboent whizh som-
taie dingrewe piving igolincs of Fnormsi® dates of onest of ihe gruthusst ponsoun® over
diffagent parté of lhe oouctry. They e =

Ak, Dlimatie ciarta of Imdie oed Hadgh'-ourbood
Tor Metoorolopi-t: ami Airmsen (19430

B. Glfmatolegical sharts for Alrmm (1343

4ltkeugh bobh thesa poblicaticns bero fesoed is the sAme Foar, tom diaprams relabing



to the onset of the monsoon which are concained in them are not identical, These dia-
grems are reproduced in Figs 1(a) and (b). "According to Fig 1(a) the normal date of
onset of the monsoon over south Kerala is about 27 May while according to Fig 1(b).the

date is 1 June. The two diagrams also differ significantly in other details.

2.2 The question arises as to how the ™normal dates™ were arrived at. The proce-
dure followed for this has been indicated under the title "Explanation of Charts® at
the beginning of the two climatological atlases. The relevant extract from publication
A is reproduced below i-

"These dates have been derived from five day normals of

accumulated rainfall published by the India Meteorolo-

gical Department. Diagrams were prepared showing the

normal rainfall at each reporting station for successive

five day periods in the yeuwr, The middle date of the

five day period showing the characteristic monsoon rise

in the rainfall curve was taken as the date of onset of
the monsoon."

The same explanatory note is given in publication B, but with the follewing significant
additional seuntence :-

" At stations where the pre-monsoon thurderstorm rains

merge into the monscon rain, and the transition is gra-

dual, other factors have also been taken into considera-

tion. ¥
2.3 The extract gives the impression that if the 5-day normal rainfall of a sta-
tion is plotted for successive pentads, a discontinuity in the rainfall curve can be
found at the pentad corresponding to the onset of the monsoon. To illustrate the me-
thod, ‘the normal pentad rainfall amounts extracted from the IMD publication "Normals of
Daily Accumulated Rainfall" (1965) for the months April, May and June for nine stations
on the west coést ( Trivandrum, Alleppey, Cochin, Kozhikode, Mangalore, Honavar, Marma-
gao, Ratnagiri and Bombay ) and one island station (Minicoy) are depicted in Fig. 2 in
the form of histograms. &xamination of the figures shows that at Minicoy an increase
in the slope of the rainfall curve indicating an increase in rainfall activity occurs
in the pentad centred on 13 May. Thereafter, a steady increase in rainfall from one
pentad to the next takes place till the pentad centred on 7 June. If we assume that
the "characteristic monsoon rise in the rainfall curve™ has occurred in the pentad cen-
tred on 13 May, this would be the normal date of onset of monsoon at Minicoy. However,
this does not agree with the date that is arrived at by inberpolation from Fig. 1. The
date near 1 June, which Fig 1(b) indicates for the onset of the monsoon at Minicoy lies

close to the peak of the rainfall curve of this station.

2.4 The rainfall diagrams for Trivandrum, Alleppey, Cochin and Kozhikode do
not enable us to locate uniquely the pentad in wvhich the "characteristic monsoor
rise" occurs at these stations. At all these stations there is a progressive in-
crease in rainfall from the second week of May till the second week of June, by

vhich time the monscon is well-established. The date of transition from the pre-
mensoon thunderstorm rainfall activity to the rainfall associated with the south-

west monsoon cannot be fixed unambiguously from the normal rainfall diagrams.

2.5 It is, therefore, necessary to inquire vhat the "other factors" are,that
have been considered to fix the date of orset of the monsoon at these statiorns as
these have not been specifically mentiored in the explanatory note in putlication B.
After searching the old files and records we came across some relevant correspon-
dence on this subject. The discrepency between the diagrame relating to the onset
of the southwest monsoon given in the two publications mentioned in para 2.1 was
sought to be clarified in 1948 by a reference made to Rao Bshadur V. Doraisvamy
Iyer, vho vas associated with the preparation of the "Climatological Atlas for Air-
men", but had retired from the Departmert at the close of World War II. The rele-
vant Jetters are reproduced as items (i) ard (ii) of Appendix I. Tt appears from
the letter of Rao Bahadur Doraiswamy Iyer that the date of oncet of the morsoon
over Kerala was fixeq sugjectivejy for each year by three experienced officers of
the Tepartment — himself, Mr. S. Basu and Dr. S.R. Savur — from the daily vorking
charts. Presumahly the mean of these dates was taken as the normal date of onset

of the monsoon over Kerala.

2.6 The reason why the isolines in Fig. 1(b) differ from those in Fir. 1(a)

is that the dates of onset of the monsoon derived solely from considerations of the
march of the pentad rainfall curves of observatory stations have been modified by
taking irto account "other factors". These factors have not been clearly specified.
They represent, by and large, the accumulated experience of a meteorolcgist conversant
with the veather and climate of Irdia ard neighbourhooﬁ. core degree of subjecti-
vity is inevitable in such a case, and this aspect has to be borne in mind while

considering the normal charts of date of onset of the monscon in publication B.

2.7 The inquiry of Prof Fisher and the reply sent to him — vide items (ii1)

and (iv) of Appendix I — bring out the difficulty of fixine the date of onset of
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the monsoon. Mr. S. Basu'ts letter to the Asst. Director of the Ceylon Met. Service —
—item (v) of Appendix I — gives an excellent exposition of the practice followed ia
the Deparcment for identifying the arrival of the southwest monsoon. While rainfall
is the primary parameter, other factors such as clouds, iscbaric gradients and winds
alco serve as guices to the forecaster. The statement that "it has not so far been
possible to evolve a single, reliable and definite criterion to uniquely identify its

arrival® contained in Mr. Basu's letter wricten fifteen years ago holds good evern now.

2.8 It is of interest o examine critically ﬁhe rainfall histograms for the six
stations Minicoy, irivandrum, Allepyey, Cochin, Kozhikode and Mangnalore in Fig. 2.
From nexr about 10 May an increnie in “he slope of the rainfall curve can be seen at
all the scalirns. Fovice Lhe aporreciable ircrate fr ruirf~l1l at Minicoy in the pent-
ad centred on 13 May as comprred vith the previous prrtad. At the other five stations
such a rise is noticed even a pentad earlier, At Alleppey and CGochin a further rapid
increase in rainfall occurs in the pentad centred on 18 May. The next conspicuous
rise chat occurs in the pentad centred on 2 June is noticed at all the stations from
Trivandrum to Mangalore. At the last station,the rainfall during this pentad is al-
most double bthat in the previous pentad. The peak of rainfall activity is reached at
Minicoy, Trivandrum, Alleppey and Gochin in che pencad centred on 7 June; at Kozhikode
this occurs in the next pentad and at Mangalore in the pentad centred on 17 June., No-
tice also that at Minicoy the rainfall activity decreases from 10 June and at Trivan-
drum, Alleppey and Gochin from 15 June. At Kozhikode and Mangalore the rainfall acti-
vity remains near about the peak value till the end of June. We shall have occasion

to corment upon some of these features in a subsequent section.

3. Year to year variations 3 1901-1967

~3.d In the light of the facts set out in the previous seetiony it was considered
%Q be of interest and importance to make a comprehensive survey and examination of the
faqtual information-ﬁértinenn to the onset of the monsobn over Kerala for an extenkive
period. The'perio&51901 to 1967 was chosen for this study and the relevant Indian
Daily Weather Reports (IIMR), Weekly Weather Reports (WWR) énd Monthly Weather Reports
(M4R) were scrutinised, The period tovered is sufficiently lomg to give insight into
the year to year variation of: rainfall ;ﬁsoéiated with the onset of the monsoon and

the phraseology employed to poriray these variations by a number of officers of the

department from the beginning of this century to the present time. Apart from afford-
ing a historical perspective, such & survey is also of value to assess vhether any
increase in precision has been achieved over the years in the description of the most

important phenomenon of Indian weather and the complexities associated with it.

3.2 In Appendix IT are given extracts from the IIWR and MMR for the years 1901-
1967 relating to the initial advance of the southwest monsoon and its onset on the
Malabar (now Kerala) coast. Reéding through these extracts it will be seen that from
the early years Indian meteorologists had realised the pulsatory and fluctuating na-
ture of the southwest mQQSOQPAQQriDEkEPQ initigl stages of its onset over the extreme

gouth of the peninsula.

3.3 Since rainfall,which is the end nrofuc: of v ricus vhysical and dynamical

processes taking nlace in i1n numogohere,ic ohe primery index of monsoon activity over
land, a series of rairf-11 ciagrawe ware prepared for the 67-year period (1901 to 1967)
depicting the daily rainfall of the following seven stdtions for the months of May and

June. ( The rainfall data were obtained from the Hydrology section of DDGC's office.)

Station Lat N Long °RB
Colombo 06° 54¢ 792 52!
Minicoy 08° 18! . 739 09,
Trivandrum 08° 28 : 76,

Alleppey 09° 33! ¢ 765 25°
Cochin 09° st 76 14!
Kozhikode 113 15! 750 47!
Mangalore 127 52 74- 51t

The diagrams are reproduced in Appendix III., The rainfall amounts are represented

pictorially according to the legend given at the bottom of each chart; amounts less

than 0,5 mm have been omitted.

3.4 .Thé rainfall patterns show large variations from year to year. For instance,
the years 1917, 1920, 1923, 1935, 1939, 1945, 1950, 1953 and 1966 show fedble pre-mon-
Bdon thunderkterm activity. In these years ths‘onse£ of the monsoon rains towards the
end of Ha} of the beginning of June vas fairly Qbrupt. As a contrast, the years 1905,
191k, 1922, 1932, 1993, 1944, 1948, 1955, 1958 and 1960 had plenty 6 rainfall activity
almost throughout the month of May. In the ye;ts 1908, 1909, 1915, 1929, 1930, 1934,
1965 and 1967 there vas a Paricd of good rainfall activity in May vhich was folloved by
a spell of comparatively dry weather after which rainfall activity again increased.

More cbmpiicated rainfall patterns are noticed in some other years.



3.5 There is a general impression thaf the southwest monsoon is a meteorological
phenomenon of the Asian tropics that repeats year after year with great regularity and
in a nearly identical manner. The factual position, however, is that large variations
occur from year to year not only in the date and manner of its initial omset, but also
in the spatial and temporal distribution of rainfall over the country. The wind cir-
culasion both in the lover and in the upper troposphere undergoes a radical change vith
the onset of the monscon but the transition is fairly abrupt in some years and more
gradual in other years., The forecaster, hovever, leans heavily on the rainfall at the
coastal statione of Kerala, the west coast of Ceylon and the Arabian sea islands for

tracing the advance of the monsoon over Kerala.

3.6 A scrutiny of the daily weather bulletins issued during the 67-year period
(Appendix I1) reveals tvhe difficulty experienced by forecasters in fixing the date of
onset of the monsoon and in describing the observed complex features associated with
it. It is instructive to examine the extracts from the IDMR for the in divgual years
in Appendix II with the rainfall diagrams for the corresponding years in Appendix III.
While doing so it is importent to remember that the bulletin relating to any day is
based on the assessment by the forecaster of the rainfall data of that day and of the

previous days in conjunction with the relevant synoptic weather charts., A brief and

rapid survey of the weather bulletins for some years is given in the next few paragraphs.

3,7 In 1901 although rainfall was continuing at almost all the seven stations
since 4 June, the onset of the montoon on the Malabar coast was anncunced only on 7
June. In 1922 ™a slight temporary advance of the monsoon on the Malabar coast® was
mentioned on 12 May. The bulletin issusd on 20 May stated that "the temporary advance
of the monsoon in the peninsula has almeost disappeared™. On 31 May the bulletin sta-
ted that “monsoon conditions are gradually establishing themselves on the Malabar

coast¥,

3.8 In 1924 the weather bulletin issued on 21 May mentioned that "a temporary
advance of the monscon is occurring off Malabar™. Two days later it was stated that
the temporary advance of *the monsoon had ceased. Thereafter the bulletin issued on
2 June stated that ®an advance of monsoon is occurring off Malabar®™. The rainfall dia-

gram shows that almost all the seven stations had experienced rainfall not only on the

day of issue of this bulletin but also'bn the previous two days.

3.9 In 1928 a "feeble advance of the monsoon: in the southeast Arabian sea® was
indicated on 23 May; two days later it was stated that the monsoon was receding from
the southeast Arabian sea. Thereafter, the bulletin of 4 June stated that ®the mon-

soon has appearéd on the Malabar coast with rough seas and squally weather®.

3,10 . In 1932 temporary advance of the ﬁonsoon in the southeast Arabian sea having
caused locally very heavy rain in Malabar was mentioned on 19 May. The bulletin on

27 May announced that "the monscon has receded from off Malabar®. Thereafter a revi-
val was indicated on 8 June, a further recessioh on 14 June and ‘a fresh“arrival of the
Arabian sea monsoon along and off the Malabar Kanara coasts® on 17 June. It is inter-
esting to compare these statements with the rainfall pattern for May-June 1932, The
advance and recéssion of the monsoon mentioned in the bulletins more or less reflect

the behaviouf of- the observed rainfall at the seven stations.

3.1 The bulletins for the period 6 to 14 June 1935 illustrate the phraseclogy
that has been employed by the forecaster in a year in which the initial rainfall acti-
vity was feeble and the onset of the monsoon over the Kerala coast was rather gradual,
In 1936, "a temporary advance of the éouthwest monsoon in the southeast Argbian Sea™
was mentioned on 20 May. Notice that on 19 and 20 May Colombo recorded more than 12 cm
of rain. The bulletin for 21 May stated that "temporsry advance of the monsoon is mai-
ntained off the Ceylon and Travancore coasts™., In 1939 there was a spel] of rainfall
activity from 6 to 10 May. Presumably after watching this for 3 days, it was announced
on 9 May that Massociated with a temporary advance of the ménsoon in the southeast Ara-
bian Sea nearli general rain has occurred in Malabar®. With the decrease in rainfall
the‘ﬁonsoon was Mweakened™ on 11 May, after vhich it was announced on 5 June that “én
advance of the monsoon is occurring off Malabar and the Konkan". In 1941 the southwest
monsoon ®burst over Malabar™ on 23 May. The weather bulletins for 1948 mentioned ®tem-
porary advance", Mfeeble advance® aﬁd ®retreat into the iaccadive region® of the monsoon

during the second half of May.

3.12 As seen from the rainfall chart for 1950, this is a year of "burst™ of the
southwest monsoon over Kerala on 27 Méy, The bulletins mentioned about advance and ret-

reat (probably) of "equatorial maritime air':into Travancore-Cochin® early in May and



®temporary advence of messgon in Travaosore-Gochin® on 27 May. LESE wam o gear of
undform and good rainfall gotivity in Moy end Jues ard the bolletdns for this year £12.-
uskinte how exprossions such an Tewporary ndvarce® and "revivel® of bos oonsoom avs

ursd in the bulletine more or le:z, io synchronies with the behaviour of the ralpisll

ot the sonatal ampd ihl.rd ptaticsa

313 Tan wolletdon fer 195T snd the oorrespording reinfall chart eais loteresileg
study. The decreans and imcroass of reinfall ower Eorals after 0 Jano have been indie
cated as "tezporary weokeping® of tha monpoom on % June, ®tesporary recession® of ihe
monzcon froa Kerala on 10 June and ®revival®™ of oonecon over Farnla on 11 Juce,

3.24 The bullstiine for ihe poripd 195B-194T {1lustrabts the cusropt prastiea. The
tarn "teopotary wdvence™ af the ponpoon 8 ati1l Belng used altkough the ters "tempo-
rary rocesslon® hes ot boom used duripg thess jwars,

3.15 1265 ared 1988 were puary of subnorsal ponscos felpfall resuliing le roere
farine condikices im certain parte of tho comtry. Is 1067, wideeprésd rein Tell cvrer
Esrnla From 15 May omeands,  Io the TIWE Qspued om the 15 May 1t was asmoupcs] that

® temporary advence of southvest somscon hae taken plsoe fnko the Arablan Bes slands
and Farala®. Falrly sdéssproad raln with seps heevy falls centivmod £311 26 May after
wnioh tihe mcmocch aotivity practiealfy died down t411 ite revivel oo U Jupe. The ques-
tion arope within the Doparim=ct ap to vhethar the opedl of rain during bhe perled IR
La 28 Huy should b geecoisted vtk "epporary advapce pf Uhe poneoson®™. T1 wes apsreh-
ended that in the prevelling peyubologlosl stecepherd that exlstad in the coonkry om
nocount of the poor woetoon Teinfall of the previcls SMo Pears, cno should exeroles
causicn in anmeumeing the arrival of the ponsoon e sarly oo the riddle of May. In thi
copaction, the departsental records [or the perlod 1901 o 1967 werd axaslned with pan

ticular referomce b0 WHRGESLENLE Telating Lo Uhe coset of the EcEeoon over Earelo.

4. Gtetlstical Analyele of Dates of Cmest of the
¥ Monpoom over Farnla sa pef D Paooris
8.1 In the TINE bullatins for May/June tho scothwest mopsoon ie of ten ushersd in
ai & "tampornry sdvenge®™, The tollebing for the vusoseding days perteay tho behevieur
of the mwneoes a8 Jdped Crom Lhe phesroed rainfall Alstribution as! intancity. The
datg of persansnl onzet of the sonsoon cver Karals 1;: given in the Honthly Weathsr Fe-
part in the scepllatlim of whioh a post-moriem acsseswant is mmde of tha dats Cor the

oxtire sonth. The doteo o= given in the MWE cxn, therefors; be teken oz Foffiedial™
dates of pormanogt orset of the mompoom.

4.2 Exaslnabion of the INE for the 6Y-yeer paried alicws that in 14 yeare anmoun-
o=ment hed boon sida of the terporary onmet sd—dhe—tarmopnry smsed of Lha scuthwiet
monicon ovar the Eammla coast on or befars 20 May. In sors vepre Lihe terporTary orvest
tarnod out Lo be Lhe poroanent cee. Teble B oglwes partliculars of the yeers in guee-
tion.
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babliihad Ltpall pyer Earals oi of Balora 20 May &nd thera wen B0 rsceoslon of the moe—
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onbed in Tabls 3.



Takle 3 1 Frequemoy dictrimtice of 0 Detee of persasment copet of the SN Monscom

i HiE
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It will be peag Tthab tie datas are dlapesssd Ffrom 11 Hay to 15 Jme. In 42 yeaTs out
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in 25 years Lt has beem om or before §1l May. The pestnd froguencios of chsel comwapca
ing from 11 May are aleoc shown in Table 3, Botdse thes promocsesd peak in tha fregissey
tintributing that oecurs Ln Te pinted eenlrid gn 2 Juns durleg wkdok &he meet of thes
mehEget scourrel 15 23 yesen sub &f 69, Heits the sedlan and bhe pods e 1n Lhis Pen=
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wance of Lhe scutbwust ecpsocn. Whils iks progeesslve changes e Whe issharis patiecn
snd tha wisd clreuintieon so dechh furnieh woefol guidsscs ta the Parscastor, thi asmo-
uncopemt abmit the advancs of the pobocom is alusye made giving weightags to the rain-
full wi the cheervakerics along itha weat gowst of Ceylon; Gha drabion oon :I.u!:l.ndh und
te ferala omst. Bo objective critaris, hewsver, axist fir this perpose. fooes vo
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co®n aerpss carkaln difficultien when wn exnminn the rednfell disgiwar lo Apgendls I1Z

i a vlp the THD datas of oopot of the poutbenot monooon ovor Kerals drdd cebet by det-

teldl arroen 1a Ghege dinzrans.

- ] Lot un sopnfder Us yaar 1004, The dabte of oopet Je glven a8 ¥ Ame. altb-
ough rainfall commsencad fream | Jopn, Eleflar seascks apply o severdl other yuars; s
uasple, 1911, 2913, 1914, 1o%f, 19%%, io%l, waR, fdan, Ieht and (499, Im all thees
Jaarn Shars appestn Lo be no ebrong meason vhy Shw pmest of The feosben ceannob bl stme—
mneod & fow dags anrller op the kasie of the rFainfall. It eny be acked whelbsr e dhee
ol pot alee btake imto conpideraticn the upper sir olrecladics Feafiwres. Sinen fain-
fal1 1o linked with the upper wir airculatics and ie the moot. imgeetant Pasture of bhe
muinbinmet pompcon ik 1z nob 11%egion] to Yook ot G gusplion of Lho ceerd af the sok-
poom e the hastn of the rainfall anly. Tt 1¢, therefarn, of inberest to oomeider whos
ther we oan work got pors obleckiwe eriteris for the cneet of Lhe semeocn over Karals

on 4he ‘banin of Ghe obunTwed daily rainfall st tho eevern sintiona thad e heve coesle
E-nl_f.

5.3 In bhe wariier ymare, khe veather mllsbine relstEng Lo the adwnsce and opeql
af the ssrsnon warw belng Susis® only From n einels furscesting nffice of Lim Pepafi-
i, Wikh the Pormidce of bhe Sepionnl Mntearciogion] Gantren &n 1980 and with L

comlzg iEto belng of the Northees Besisphees Beohasge asd Asalynis Centro (HISAC) en’



the Indien Osonn and Scothern Hemiopbwre Annlysls Costre (EHCCAAT) svwa racaptly, waow
thar bulletinn are being originated by o lsrge mupbar of forecastlop onite of tha De—
partsent. WkElg It la pobt praskicahlo be inbrsdues abscluts urilosmily i Lhs wesiner
bullating imooed by tha diffarent affices, 1t 5o ddpirable thot oore ssasure of anifors
mity 1s pehiowd Ln unriameley the ohsot of the southdeat mepisen aier Earaln whish
marhs Chit berincice =f Yt moneges senaon for the erntry, For thiy purposu, v hasa
Lo 1wy down serfaln oriterin and emmwenbioon which de ool axisk ot prasent, Buooh ori-
turin ued porvenbtions baeve Lo be wvolived wazsnfinlly on Ghe banis of the plody o the
pact meorce oo that tho fdates we orrive ot by applyicg thom are not uidely divergent
frow the dates of omtet now svalluble in the peeordo of the Deportmest. [t iz aleo
negorpery ‘to snsurn thet all ke relovant fecicro smzroointed with the aopot of iha mm-

acon, edgmuin]l 1y the pulsslory ratirs of tha meorecc, acd taksr ooSa ol

&, Dbimctive Critoris for Twolaring the Deset
af bis Momsoon ovor Earnla

f.1 & Fzot revealed by the slatierbios in Table 3 iv that Suring o periocd of ¥
Fanfe, Lbm dutas o opest of the mpemecen evwar Karals bave boaap betisen 11 Moy and 13
Jung. If wa mule tha reesccabls sosimptlon thet thle gericd S8 exfClelemtly leng Lo
inolude verious poeeible potteroe of momecon bebavicur, we may lay dows khe coneestion
Lt 1'Il|.l.:r|.l'u.]1 coourting on bhe Eecnla oonst and Lhs Arabdar Bsa felands sarlisr toan 11

Wiy sbal) ot be pdsesiated oIth e peuthuc el moneocs .

8- Wa bBavp pid Lo laF dodn sFitelrla Eesed on the ralolall st the moven sholicna
for fixing %he caté of omout of the sonsson oder Eecals. After s onraful sty of the
relefall puttarns it i found that the following verkiss =ulsa give wesoltn whish nru

roasonahly satlelestcry 1=

(5N ] Bapiening Cros 30 Moy if at least fiwe pub of the soven ptations report 24—
houriy ralnfoll swesssdng | m or more for tue consecubtlvm days the forscustar sheuli

denlare oo the ssoond day that fhae moneoom how advaremd cwer herwlo.

[EER Tharenftar, the daily cainfall dietribebaon should be vatched aod 4f 4% in
frorg that thrse or cors plations mut of pevsn vpock oo Feinfall feor bthres compeoubize
flays, the Toragaster should Indiests on tew Lhisd dny that tim porcson bee ceeeded fre

ca Korals. The mecessico of the woemmcon v1ll ttam be proonded bp wook munecen sonli-

tignl At least forf n day of two. [Thers 1z moShing vrong 1e sayine that %be wocsnon
bap reecdod lu the early otagen of ite pnseb If we baar Ip alnd the pulsatory characier
of thn mmecon. As & enbter of faek, pueh anceoncamerts beve born mede in the dailw
wettLbnt il lstine ln She pant.d

{114} (s izportant point hap o be borre in mind in the practicel spplizstice of
rula {i4), Thir rale can boapplied coly 4 tbe eoocoon fme tot advarsed Snko Konkar
and ig gtill confined to omsth of latituda .'I!"'H, If the ponpcos hap advaoosd parihoof
this Intitude it in [1logloal %o recads it from BerAla oo bie basds of e roamisd)

aritoris given wizier (il). In that case wo cam only sey bhei Cha ponscom 1o weok over
Far'nlin .

fiv) Aftar ntating thet the ssnecon has resaded os tho tasis of criteris (18] opd
{111}, tke Porscasber should eontimns to keep a watoh of the Falnfald of the seven ria.
tien und when nelterios (1) Ln agsin saliafied e should feclore that ®the omeoon has

rawiyel ovar Eara]s® of wltdrnntdwely " Frash atvenes of the memrvem P takem pines
ower Rerwlo®,

[w] fulne {ii] and {1i1) cor sgoin be applied 4iF reguired.

i) The date of pereapest cnsat of the monsoon for the purpose of recorie mey be
tnien no thot dobe after whish 1t dees nol boocoe pecoszary to repode the wordach Tise

Farsla.

g.3 By npolyieg Sho sbowe rules the dntes of ensat of U pesscce wnrs Clxed Loz
thn Ardividunl soure. Toe revieed dated are Ipdiested by thick-arrows on the reinfall
Aipprasn In Arpredix IT1, The dnbtes of "Adwanes™ and ®Receesice® of the monroon tufars
the parsanent msst mre indissted by the Isttars h asd L in the rainfell dingrese. e
{inberyml permrating She Wbck orrow snd t8e dotted arrow shoes Ghe extemb 1o which She

ML oo ruvlesd dates of perraent aneat of poepoon Jiffer.

b4 It i# of interspl Lo sxazing in hew many yenre targuearyy/parmanect eoeed of
the wonsoon tock plice o or Before 50 Nay scoording to the working maiea forendated in

pars 6.8, Trlo Inforastion in preesntsd in Takle &.



Tilila 4 1 Batus of terpacary/purfansnt mrist of bhe Mersnom

D o b TT T

Ibata of anust of

Monaoon Li e 14 4 1% 15 T B 1% @2 Tobtal
[May)
Yaara 1506 05 33 ™ 1 2 Zmwgd Ere ape
1916 4% a2 10 35 ade age 47
193 58 25 J@ 40 a4 &
imoe 67 38 <a* Gge
]
EoiLd
Totad 4 1 4 B & 4 3 -3 3 1 1o
Perted Total m EY i3

T |l i i Wl i | i e ol "

* perpansnt ongeb
Tha applicstlon of tho critnrid that we hove drean o sould domnd the annouacedent il
tha ket of the meosson over Kerals coask onoor beforn 20 May in 32 yasrs St ef 8%,
(a3 l'l'n-u‘ the gnest will bo ponsldersd @s permesent En |5 weari, Thess figeran ars
padrly Mouble the sorrossonding numburs so per Tatle 3, To whal Wetant the anncundp—
nant of sdvanses and recsesion ol the monsoun § thet Lo tesporaey adwanen | G justlfied
in tha lndlwidual years on thebeein of the actoal reiefall pattose can be sean by pefe
rance to the l_'glnFllI. diagrems in Appendis 1T1. 7% isn obwlous that tha appllcatiss
af any obfsckive oritérion bassd on s singis parsmsisr cannot gl pesults wialoh ard
satlofactnry 1n sveIy poas. For lnetoncd.. tha Falnfall spslls Lsodatad by fhs- Intiens
N oanil W odurhng the spedrs [902, 1910, 1334, 1036 ond 48 are hot Lepeeasiog ded ops
fnr question thelr associsticn with tesporpry sdvnnce af ibe mopsoon.  Lab us) |iowevds.
tangider the fellowlng spellé of zabnfall sctlwity thet aro demsroated by e moll=
calicn of Ehe oblacbiva srliarial=

foar Bad 1904 1508 L] [L2F] 192d F3Fe (943 |34 InnTe LRETS

Tha Bpmlls in E93F, 1984, 17 wnd U967 [meckad by astecisk) hove besn arsocieted with
“terporary wivamce of the monzoon® le the @aily ssather bulletine, Si=liler epalls In the
sthar yeacs flird ne such sssocietlon with "terporazy adanda® of the sansaan, . Aliksugh

ienberie patterns,s cloude and circuistlon festurss axe weed ag geeeral guidos bw s

fordceblaf o eddlilan e Fainfall, edswinsion of Lhe emoptio charts Tor & fam
years that wn hawn peils pravides nn drineing tessm Far assaclating the spaile of
sainfall wllh "lueparary ndvancd® of the meneean anly By oscre yeare and et I e
ebhis pauss, TE appadrs fasandbls In saknel afa wldaEprusd and aenlsegeil spills af
raanfall activity ocoorzing ever Garela and the Avabdsn fen (elands aftor 10 Moy with
thi Gootfessl woopnon, WeRLner the sdvance T Tenpordry 0 powsansnt will have foobe

inicksd Sy poet—morlew wtudy,

4 Teble 53 gives n stotistioal ssglyeis of the temporal frogoency dittribotinn

o the dotes of permonect omdset of &he mooisodd over Kazdls surked out an the Besis ef

tha efaisfall srlterlo Gf paré 8.0, T will beb biwf thatl In 3% yeats oul OF B tha doto
nf anomt af the monsoon Wod betwien LD sed Ol Moye Sn 06 gesrs tha omsst Falle betesan

L snd 1% Jure, The pemtal freoueseiss sre slso given in the tshle. The tan-sdoy porlod
brom 30 ey to B Jund seimisite For the ondet in 33 pwars mi of 87 wiars, the frequmecles
Eaing nore or fess aqual fn the twn pentade, The S0-diy parlsd [roa 21 May to § June eoe-
fprides U6 onsat e’ B vearo oot of &7, Ae cenmornd =9tk Tebkle 3, there iz 2 shift in

thn dates al casol fewards mooswiat sariler faten, the Preguenofies In the poninde ip

May bulng lacaoy. r—— B ealasy | Thip [
meanttally o consegmrice of the fact that the forecanier often.walts to wee the per—
wluipnps pf the teinlell for & dHpy or ftun Sefnre deflaring the ondat iF the sonksen shlld
L nlalective dritaris fiz Ly snbet an the sounnd day adter L Ctssmnsorent of @ide=

wnread ralnfall.

bl Far the dals uF comparivun, the datss oF prrnenent onsel of thes mmneogn sl

e 10 paentdi and wn fieed by our Telnfel] crtterie are given, i by Rl (n Table &
for tha Indlvidual years §¥0] tn 1967,  Thedks are alen ehown diagrametlicadly Ly Flos 3.
Tow nunbor of doyn by which the revised datos arn earller tham €he TR0 dites Lo gl 'in
Vi [Ent s ]uwn af (his pabla, The twy dstos agres within + 3 days in & ynars out

af &7 and wiihln =5 fdays 1n 48 yegrs out of &7, It ls of imEerest to sxonloe $fe

vaare im which the ben dates diffor by -ten deyy or moce. The ymers Inogieatian &
L9EL, 1936, 1908, 1932, 1042, 19555 1%9 and 1965, O ik heels of ceinfal]l sloss; T
are fir Gkgursg Feddons sgaipdl Fevleing the THI dated of onket bto on seslier date In
plooat all thake wears, 10 U0 sl hocatEary bi look Inte this sspect in grester

Batull wlosg wlth the spnootlc fhisls.
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Table 5 ; Irejuency distrituion ~f the riviens rfatei ol BTeNML onent of vha B Motsoon (T1901-1967 )
""""""""" Ay oo s o 15 - S
16 17 18 18 20 «= 13 7. P3 14 i3 e 6 27 28 29 30 - 131 1 2 3 4 - 5 6 7 8 9 -~ 10 11 12 13 14 =15
Yaar 1918 60 32 56 25 33 27 59 36 16 41 40 11 3 sp 14 29 07 04 320 02 01 26 05 67 48 06 15
1955 6% 42 61 52 54 i3 38 17 44 21 09 47 10 03 35 08 58
19 4¢ 22 45 66 20 12 3% 34
31 57 24 22 40 57
28 63 65 64
43,
R i i i R T I I R I I T T T T g U Vi VoAl S S . T L
Total 2 - -« 1 2 i 2 1 2 1 2 2 X 1 2 - 2 1 4 « - 7 3 38 3 5§ 5§ 5 1 1 - - e = 2 1
A e o o m e e e m m e o e e R e el M e e m e T e -, = i i - - - - — = -
Pentad . )
Frequency 5 ¥ 8 11 15 17 2 1
S i e = e i e e e e e e o e e S e e AW A S Y . e e - e e s B e m m e e e ke = e mm e = v m s - m—-——-—- -
(M - May) ‘Table 6 : Dgﬁes.gf Ongept of the SW Monsoon over Kerala (7~ June )
Year D Revised Difference Year IMD  Revised Difference Year "IMD  Tevise? Iiffersnce
tate Date (a)-(b) Date (a)-{Db) nNabe Date (a)-(b)
(&) () days {r) days (a} (v} daye
1901 73 57 2 6 J 0 951 31 M 1J ~ 1
02 6J 4 J 2 o 8 52 20M 21 M - 1
03 127 57 7 13 2 53 713 713 0
[s/4 7J 2J 5 RIsl A ~ 1 54 31 M 22 M 9
05 103 77 3 3. 5, 55 20M 11 M 18
8 137 147 -1 & 56 C21M 16 M 5
& 83 13 K 18 ST 1F 30M 2
8 1y 3 5, 4 58 147 147 0
09 27 24 o 1 89: 31M  20M 1
9 23 43 =% 8 0. MM 1M 0
A 5y wmH 12 3% 19N U - 6t 18M  19M -1
a2 83 59 3 37 4.y 27TM 3 62 1T 15 M 2
43 23 a5M 8 38 26 M. 27T U -1 63 M 57 - i
‘M 43 229M 6 9 5 F 6J -1 64 61 7 g T
45 153 157 0 40 147 6J 8 65 76 M 6 -
i6 237 22M 1 41 s3W 23 M G 6 137 37 -2
1T 31M 29N 2 22 103 17 M 24 . 9J 8J 1
18 1M 11 M 0 43 29 ® 17 -3
19 3J 29M 5 24 37 0 M 4
20 3J 4 J -1 43 5. 2.d 3
o 2 J 1J 1 “6 oM 10 1 -1
2 31 M ) -1 27 2J 3 4]
23 113 S J 6 (3 11 4 9 J 2
R4 2J 1J 1 48 234 “4 M ~1
25 2TM  1TM 10 50 TM 8 M -1
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7. Ramdas - Jagannét.han - Gopal Rao Criteria for Establishment
of Southwest Monsoon over Kerala

7.1 In a paper entitled "Prediction of the date of establishment of southwest
monsoon along the West Coast of India®, Ramdas, Jagannathan and Gopal Rao (1954) have
worked out dates of establishment of the monsoon over Travancore-Cochin year by year
for the 60-year period 1891-1950. The method adqpted by them will be clear from the
following quotation from their paper :- A h

" For fixing the actual date of establishment of the southwest monsoon in
different areas, the mean daily rainfall was plotted day by day for the months of May
and June for each year. x x x x x x . An inspection of these daily rainfall graphs
makes it possible to fix the date of actual commencement of the persistent rainfall
which is characteristic of the monsoon. Owing to the incidence of pre-monscon rain-
fall, often in the form of thundershowers, the wet sea‘s.on stari.:s earli;r in the south-
ern areas like Travancore~Cochin and South Kanara and merges into the later monsoon
rainfall withoul an abrupt or sudden increase in some years. Nevertheless, it is
possible to fix the date of establishmient of the monsoon even in ti\ese areas. X X X X
x x . In our present studies, we have fixed the date of aommencement of the monsoon by
looking at the charts showing the mean daily rainfall. The commencement of persistent
heavy rainfall has been our main cx&‘erion s0 that the dates given often occur a few
days later than the date which the weather forecaster is tempted to indicate in his
forecasts, based on the synoptic situations and the lie of the air masses and their

movements.

7.2 The date of cdmmeﬂéement of persistent heavy rainfall fixed by visual inspe-
ction of the daily rainfall graph for the Travancore-Cochin area for May - June has
been taken by Ramdas and coworkers as the "date of establishment™ of the monsocon over
the area., They apparently make a distinction between the "date of onset" of the mon-
soon as given in the weather records of the India Meteorological Department and the
®date of establishment® of the monsoon as arrived at by them. The last sentence in
the extract reproduced from their paper sugpests that the dates of establishment would
tend to be a few days later than the dates of onset as per IMD records., It appeared to
be of interest to examine this matter further to find out the time interval betwsen
these two dates in different years as well as on the mean, For this purpose we have

listed in Table 7 the dates of establishment of the monsoon over Travancore-Cochin as

given in the paper of Ramdas and coworkers ( called RJG dates in the Table ) and the
dates of onset of the monascon as per IMD records, for the SO-year period 1901 to 1950,

The number of days by which the IMD dates are ahead or behind the RJG dates are also
given in the Table.

Table 7 3 "RJG Dates of Establichment” and "IMD Dates of Onset"
of the SW Monsoon over Kerala

Year RJG I M D Difference Year RJIG I M D Difference
Date Date  (b)-(a) Date Date (b)-(a)
(a) (b)  days (a) (v) days

1901 1 June T June 6 1926 28 May 6 June 9
o2 31 May 6 June 6 27 23 May 27 May 4
08 8 June 12 June 4 28 31 May 3 June 3
Ot 29 May 7 June 9 29 29 May 29 May 0
[ ] 6 June 10 June 4 30 21 May 8 June 18
06 3 June 13 June 10 31 23 May 4 June 12
or 31 May 8 June 8 32 14 May 2 June 19
08 8 June 11 June 3 33 22 May 22 May 0
09 1 June 2 June 1 3 6 June 8 June 2
16 28 May 2 June 5 35 10 June 12 June 2
11 1 June 6 June 5 36 20 May 19 May -1
12 4 June 8 June 4 37 3 Jupe 4 June 1
13 24 May 2 June 9 38 1 June 26 May -6
14 28 May 4 June 7 39 6 June S June 1
15 3 June 15 June 12 40 7 June 14 June 7
16 26 May 2 June 7 41 23 May 23 May ] N
17 26 May 31 May 5 42 4 June 10 June 6
18 7 May 11 May 4 43 12 May 29 May 17
19 16 May 3 June 18 44 29 May 3 June 5
20 27 May 3 June 7 45 1 June 5 June 4
21 1 June 2 June 1 46 29 May 29 May 0
22 25 May 31 May 6 47 31 May 3 June 3
23 4 June 11 June 7 48 25 May 11 June 17
24 31 May 2 June 2 49 23 May 23 May (o}
25 27 May 27 May 0 50 26 May 27 May 1

7.3 The most surprising r;suit revealed by Table 7 i§ that the RJG dates fall on
or before the IMD dates in 47 years out of 50. This would imply that in most of the
years the date of establishment of the monsoon is earlier than its date of onset as per
IMD records. The differences are indeed very large in some years. We have examined
the RJG dates of establishment of the monsoon over Travancore-Cochin with reference to
the rainfall diagrams in Appendix III, It is difficult to reconcile these dates with
the commencement of persistent heavy rainfall in a number of years, eg., 1901, 1902,

1904, 1910, 1915, 1917, 1919, 1920, 1922, 1926, 1930 and 1948, On the average the RJG



Table 8 ; Frequesey diatribetions of sslabloheert apd IMD dates af coset
of tha S Momrala (100d-1880)

L}
Trate 5 T 8 Ilﬂ—i.'lI.'E1"11.Ha—ulll‘ﬂl!ﬂ—-ﬂ-"“ﬂ"ﬂlﬂ—Il 12 2 4— % &8 F B % —1011 5213 14
Hiy = Juze
Toar 18 43 ia 19 1 - 18 20 10 04 62 al [ ] o5 40 03 3%
L] 17 2% 14 39 oT o8 15 E3 L ]
50 26 44 o4 11 3T 42 1
A W Rl
4T 38
45
Total - 1l = == =1 = 1 = 1 =« = =1 & 3 2 3 4 - 5 6§ - 3 13 - 3 1 2 = l & =& = =
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dateg are 5.4 daps sarller than the B dalss. To flhustrate this pedst furthar we
have giwen im Table 8 the terporel frequsncy dilstritutics of the RID dates of setalke
fishenat of the senscce over Travengore-Oochin and the IMD dates of its ooeet, Tha
mesn and eedian of the MG detes fall om 2% MHay; the mede Falls op 1 Juse, The mean

af tho IMD dates falls on & June, ths pedies on § Jues snd the mode om 2 Jume.

7.4 Toa digerapaesy polsted in tbe previcws peragraph pesds lzvortigatios and
recopci Vatdon since Randas and cowsriers haye asde uos of the dates of sstablishoent
darived by lh=a ms Lhe basis For atatiotiesl prefdoticn Ecreulas which they bBave wer-

Ykod out for predicting the detes of sstedliskment of the southwest eocpsoon over Lha

sogbharn parts of the wert sopst of Indis, Tolng thelr Forseles thre anticipated date
of sptablisheent of the womsoon 10 werhed cubt ip DINK 's office befors the commemospent
of sach eensoce seagcn aod supplisd for une withiy the departaent by tha Forscastieg
Cfffces. In the light of the fects revealsd by Tables ¥ amd B, this satter sesdn

therourk sxesinatics.

B, Mepcussion

| Evasication of the Jdspartmantal records kas shossm that for declsrirg the ooest

of the mopsoon ower Kerals there i po single, reliskbls and delinlts criterion, Pasl-

dee fainfall, a meisr of other fsclors piach me decbarle patterme, wind cleculation,



S, ard capsbderdd by the fosecaciar 1n a quelitatlive oesser Foy arriving at @ dEct=
sion about the onset of tho monscom: The flxotlon of the dats of onsety thereders, ba—
comes rather subjectiwe and thin foct 1s kdh-lighted #hen the rocords over s lora pus-
fod are exanined. Az o watter of Fadty sudh an aserlpation provided the soblvetion fer
ar meeking plavsibls obisctive erltecis which, thoudh not selisFaclory in eysiy Tud=
paEty tun still provide & lergs smasurd of agrecsent mhan tested with past dats, A
the criteria are t0 bo cepoblo of rough and ready eppllcation on & day to day bagle,
thay should be based on & sipgle peramater which is @ pood iedex.of soracon ectivety
snd whlch can be quantitatively sstessed, There cam be littls ol Ef=rence of aptaion
that roinfall fo the only parometer which satisfiss thess corditboms.  Indessd, the Tect
that rainfall ia the perameter that hes been chowsn for denidips the ndrmal dates of
onwet of tha monieon shoie Che cvar—riding Ieportanes of this parember ad an Index at
monkdon eetlvity, Watwover 14 [a alea ik parsnnisr Lhail has Toan wdapled by the Do=
parteant to defirs Lhe |1_|.-p|||jth af mopagsn debivity avap land, TL may S sanb)aead
that & 4 tm.l-gp maadite of the piut-all actlvity of the mindcon over tha coustry, Lhi
Datly Weathor Soweary lesoed 0y the Masther Central, Foona giwes the attoal total salee
fall of all reporting stetlome during the preceding 24 hours elde by made with tha

total nermal ralnfall of thass statiorss

&.% Tre procedurs doptéd le pubitcatleon & folted in Secticn 2) to arelve ot the
nommal dates of onset of Eha oookoon has cortats drssbacks;  On sccount of thm fact
that the detss of onest of the nonscon show o wilde scattse opwer o pariod of sesriv o
math, the normal pentad talnfell of o stetion will chow o prooressive Dncrvess over
sakh m pariod, Thie e clestly 11lustraind by the histograme of Winjeoy, Trivandrim,
Alluppay and Sachlp which abee & progrduiive incteawe in Tainfall ectivity From about
19 Hay to aboat 0 June, 30 the clrcomstanceds the atteopl t0 deiedt the “tharectsrie-
tic moneoon rina" on sech rainfall diogrens camnot lasd to coeclusiwe results.  Tndead
14 in not clear from ihe histodrems of Minlcoy and Trivandrum Wiy the dabts of anset of

the mofiecen shosild have Ssen Tixed pe 27 Moy an Pig. Lla).

B4 Taking Inte dcceunt tha Tact thak the dote of enaet of the monkcon diffars
from yoar to year, and that the detes ownr & GToysar pericd lis diepperesd batwesn |1
May and 13 June, w8 can cocsider the thres statistical paresyturs, Lhe muas, the ssdhan
and the adde for the dets-of ocnwst of ihe ponacon ower ﬂu.lll_. The thras difllFezsant

Hituy wre [leted In Table 9,

Tabie ¥r Harasl Date pf Cnaet of the 5% Monscon

11901=1957]
Stetintieal M Mid | am Wi ®
Parwmiar
Nasad on 16D 2 Juna 2 Junn 2 lann
data
Sasad on rainfall ¥ ey 1 Janm I Zann

c¥iteria snly

It Is Intoreating that the mesn, median and mod= are all coincident when we consiceg
the IND dates of onset: of I'r-ru wonseon an given an Teble 3. On the basts of Ehe dates
of onsst glwen In Tevle & the moan dote fp saclier by 3 days while the nedien sedd mecle
1ro marller by [ day. From these considerations we may conclude that the noroal deta
&f anget of the mopksan sesr Kersls oo be token ae L June ms per Btg. Ub).  The sar-

tier date af 27 Way we por Fige 1lo) cannot be sccectsd as the normal dava.

=4 The [mrge varbatinms from yesr to yoar bxw indesd etewanrihy and aTe an ess=
ential sharseteristlc nf the romacom,  Among the fears that me have ararined, the yeeT
in which the sorlisst pemiment onest of the momgean oocurred over Meroln wes 1918, [t
le intecesting Lo recall that Ehis 18 oop of the thies mevers diought years oo osesord,
tha sther ten years boieg 1ETT and 199, Tn contrast to this, the year 1917 §n which
tha month of Way wos practically dry owvar Kerais, and the nonsoan sat Im ot the end of

May, wam ® 1'r-|rr of flecds over the comiry,

] furlng the pest decade tha Clrst Five wears [18098-1642) wered choracterised

- pond ratafall sctivlty in the momth of May with =sarly onset of the monsocon (edther
tenpareey or permarent) on or befors 20 May. A% controstod With thic, the onset af
the Benecon was tosards the &=nd of Yoy orF in She FiTet week of June LIn the remainirg
Five yoars, Althocugh in 1967 the tomcoTary advance of tha monmoon over ¥erals. by the
widdls of Way was follownd by » dry spell and the pamarent onsot of the roosoon took
ploce enly tny 8 June, the overall momscon aotivity for tis country.as 3 whoie was nor—
rial as controsted with P98 and 1964 during which the monsgos rainfall mea in daficit
ousr Iarge oress in She sorthern end serhral parts of the country, Ths msoner end dotp
of przot of the nonsonn do pot pravide any clue phout i4e subksgesnt behawiour chirirg

the whole ssswsan,

® feegemp of the lrresguler patuss &6F tke Fregesney distributieon in Toklas 3 &nd 5, it
12 not wary mesrdnofel e falk of a woda! in the stetietical sense. What Lo meanl hers
in morely the debe corruspending Lo bhe narisin in the daily Freouendy dlseributlon,



8.6 It is of interest to examine the number of occasions of onset of the monsoon
in May and Jupe in decade intervals during the 67-year period covered by our study.
The resulis ere shown in Table 10 in respect of IMD dates, and the Revised dates. Sim-
ilar resulta im respect of the BJG dates of establishment of the southwest monsoon are
also given in the Table.

Tabls 10 : Onset of the SM Monsoon in May and Juve
during decade intarvals

L T T T T T T e et e T R

™MD data of Onset Kevised date of Onset RJG date of Establishment

DOCAGE e v e e e e e e e e e m e e e e m = .- - B
¥ay June May June May June
———————— - e e e m e ™ e w Er W @ W o W W o W W @ o W W W oa e o oW oW W
1901-~1810 0 10 0 0 4 ]
1911--1920 8 & 3 7 $
1921--1930 4 6 3 7 8 2
1931--1940 3 7 6 4 4 [
1941--1950 L H 6 4 8 2
3 19
1951--1960 7 3 I mm=-- bl el
1961-=1967 4 3 2 -]
Total 25 42 31 %6

Notice that during the first 50 years, the IMD dates of onset of the monsoon were in
¥ay only in 14 years; the revised dates of onset fell in May in 22 years. Ais aguinst
this,the RJG dates of establishment of the monsoon foff[;x:q'al years. During the past
17 years the IMD dates of onset fell in May in 11 years and the revised dates in 9

years. This shows ¢hai as compared with the previous ysars there is a tendency for

the onset of the monsoon to take place sarlier in the recent years. It is interest-
ing to nove that in -Il:“ur?ucceasive years 3953, 1960, 1961, and 1962 the monsoon set

in permanencly on che Kerala coast near about the middle of May.

/

8.7 The rainfall diagrams included in Appendix III constitute the basis on which
the study presented in this paper is essentially based. They provide a pictorial re-
presentation of the daily rainfall over the coast of Kerala, the Arabian Sea islands
and Colombo for the two months during which the transition from the pre-monscon to the
fully-es tablished monsoon conditions é»i accomplished year after year, The year to
year variations are considerable. The monsoon may advance over Kerala as early as the

second week of May or as late as the second week of June. The advance of the monsoon
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can be spectacilar in some years vhen it commences vith a "burst® of rainfall on the
Kerala coast piscedec by a compare.ively dry spell ( ep. 1920, 1936, 1939, 1950, 1953)
or 1t may creep ln graduslly getting merged vith and almost indietinguishable from the
pre~monsoon thuncsratorm rain { eg. 1912, 1822, 1930, 1933, 1040, 7044, 1048, 1988,1960).
In between these (ctremss there are patierns of varylng d;agl‘ees of complexity. All the
se pose a great chillenge to the forecaster, vhen he iz called upon: £ Mnr quos_tionu

about the behaviour f the monsoon often several days in advance .‘

9. Association of Heavy Rainfell with the
Onset of the Monsoon -

The criteria for declaring the onset of the monsoon which we have considered
in Section 6 lay emphasis primarilf on bthe widespread nature of the rainfall and ite
persistence and not explicitly on the intensity of the vainfall. The question arises
vhether the intensity of rainfall is also a point that should be taksn into considera-
tiop. 7To examins this, the rainfall amounts at the seven stations as recorded on the
dates of onset of the monsoon (both IMD and Revised) have been snalysed. The results
are shown in Table 11(a) and (b) for rainfall amounts exceeding 2 cm and 4 cm in 24
hours respeciively.

‘Table 11(a) : Frequency distribution: Rainfall exceeding 2 cm in 24 hours

Ko. of stations A1l 7 At At At At At At
recerding rainfall stations least least least least least least X
>2 cm ‘ [ 5 4 .. '3 2 1
No. of I M D 0 4 13 25 36 51 63 67
ysars  Revised 1 1 5 14 2 42 58 &7

- e e m e = o= e o =

No. of stations A11 7 At At At At At At
recording rainfall stations least least least least least least N
>4 cm 6 S 4 3 1
No. of I M D 0 0 ' 1 18 28°°  49°° 67

years Revised 0 1 2 5 11 19 43 67

N = Total pumber of years
Notice that 3 or more stations out of seven recorded rainfall of 2 cm or more in 36 ye-
ars on the IMD dates of onset and in 25 years on the revised dates of onset. Similarly

3 or more stations recorded rainfall exceeding 4 cm in 18 years on I¥D dates of onset



and in 11 years on the revised dates. Tie IMD dates show a blas tovards higher rain-

fall incicating that the forecaster generally announces the onset of the mounsocon after
watching thal some heavy falls of rain have occurred. However, from the examination

of the IMD dates and the Revised dates in conjunction with the rainfall patterns it is
not considered necessary to bring in the intensity of rainfall as an additional para-

meter to declare the onset of the monsoon.

10. Rainfall Data of Provincial Raingauge Stations

At the time of issue of the daily weather tulletins the forecaster has at his
disposal only the rainfall data of the observatory stations. Hence the criteria that
we have atlempted to evolve for declaring the onset of the monsoon have been based pu-
rely on the rainfall data of these stations. It is well known that what distinguishes
the monsoon rainfall from the pre-monsoon thunderstorm rain is the widespread nature
of the former in space and in time. It is, therefore, interesting to inguire to what
extent the observatory stations are representative of the surrounding areas. The daily
provincial raingauge data of 22 stations around Trivandrum, Alleppey and Cochin for the
period 15 May to 15 June for the ysars 1959 to 1965 were onﬁ;bé for this purpose. The
occurrence of rainfall at zero, one, two or all of the three observatory stations on
individual days, in relation to the number of provincial raingauge stations that re-
corded rainfall on the same days H;s”muinado As 35 to be expected, there is a high
degree of correlation between the two sets of data which indicates that the dates of
onset of monsoon based on the rainfall records of the obeervatory statione alone, are
not likely to be materially differsnt even if we take into consideration the rainfall

data of the provincial raingauge stations alsc.

11. Phraseclogy of the [aily Weather Bulletins

11.1 Declaring the initial advance of the monsoon as 'temporary' has been a pra-

ctice that has continued for a long period in the department. This qualifying word is
often used especially when the advance of the monsoon over Kerala occurs in May perha-
ps because the normal date of onset is 1 June and it covers the contingency that the

monsoon may weaken and even recede. However, we have seen that the date of permanent
onset of the monsoon can be as early as 11 May. Also the forecas'er has no sure means
at bis Adisposal to judge beforshand whether the onset of monscon will be temporary or

permanent. 1In any cesc if the monsoon receces, it can he indicaued in the bulletlin
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accordingly. Hence in the £ rst part of the wasther bulletin which is the description

of the synoptic situation it is acdvisable not to use the word 'temporary' for the onset

of the monsoon. Besides, th¢ qualifying term 'temporary' it in the nature of a fore-

cast. On occasions when the .‘orecaster is reasonably sure that the monsoon might weaken
or recede after an initial spe:l of activity, thies information may be conveyed in suit-

able language in the 'forecast' part of the weather bulletin.

11.2 In the light of these di.cussions we may now lay dowvn the following general

rules regarding the phraseology to be used for declaring the onset of the monsoon :-

(1) The advance of the southwest monsoon over Kerala is unlikely before 11 May and
any rainfall over the coactal stations of Kerala before this date should not be associ-

ated with the southwest monscon.

(i1) From 11 May onvards the forecaster should announce the advance of the monsoon

over Kerala vhen criterion (1} of para 6.2 is satisfied.

(1i1) The qualifying term 'temporary’ should not be used to describe the omset of
the monsoon because at this stage the forecaster has no means of judging whether the on-

set of the monsoon will be temporary or permanent.

(iv) After the announcement of the omset of the monsoon, the subsequent rainfall
should be described as weak, moderate, active or vigorous as the case may be, accorcing

to the departmental convention given in Table I.

(v)  Vhen weak monsoon conditions persist and criteria (ii) of para 6.2 are satis-

fie d, the forecaster should indicate that the monsoon has receded from Kerala.

(vi)

'fresh advance' of the monzoon over Kerala when criterion (1) of para 6.2 is sgain sa-

The next epell of rainfall should be indicated as 'revival' of the monfeon or ‘

tiefied.

(vii) The monsoon should not be receded from Kerala after it bas advanced into
Konkan. Thersafter the rainfall activity over Ferala should he described as wea¥, mod-

arate, active or vigorous as the case may be.

(viii) If the forecaster is confident on synoptic grounds that the rainfall associ-
ated vith the onset of the monsoon will decrease and the monsoon vill reced~ from Kera-

la, this may be indicated in the forecaet portion of the Daily Weather FEeport,



(Lx) Tow words "traporsry! and 'petnkoent! speeb of Lhe monscon ovar Earsla ssy be

uped in ke Hontily Woakker loport and dnnue] Wescher bussery becsuss bhiee s oomp-
132ty o pash BOrtas enfEbiny of all the pest data.

lz) e dats of permenerl coset of the sonscos over Enrals will f= fhe debs gp
fieal by criteries [vi) of pars 6.2,

1.4 & I'ew sxangles are glvem below. The relovent radnfall ddagrses 0 ouppendis
111 phould be comsulted wbdls-golder LEreugh Ghe exaspiea.

[£} 190f ¢- Hassd on the ohfactive rainfall criteria, omeet and recession of tha
moncacs Wil have ho be ipdiceted tkle pear Thres clees, the corvesponiding ppslls bee
ing desarcatid by A and B on the caiefall dlagrass . The first onest on 11 Hay will ba
trdinabed an o "lesble advanoe of Loe sopeoom ower south KEerals coset®. Eoiles the
Tather legg apall af compmbulivély Py wallms WEbeean 17 udﬁ:uq- The mpplinalden
of the minfall eriteris would pecesadtale recescion of %he monscem on ! Juns and aeain
g 15 Jums. The fresh wivencs on 14 Juns wd 3] b the pormseeni abvanes s the sapscon

nd¥miced beynnd Eoplan nltsr thie dats,

{11) 310IF 3= Tie pivance of the mornoon wenld be ennesmond om Bl May apd rooa js-
e £T Way, The Credh ncvencs of the soneooo wnilde bs annbioesd oo S Juse: s

will be the dels ol permoesd ooood of Yhe segsosn

(11471915 ;- In this yuar tde Firet sdwanon of the sopsocn 18 oo M May followed
by reossoion on E1 Hay. The nowt sdvawee of ihe moesoom is oo 15 Jone wikeh is aleo

Lhn date of poroanent onsob.

[f%) 19i7 t= The mdvamos of the monssem wvi1l be aenomnesd am 16 Fur bk 1= wlae
i Pdabts of perpaneil ohaat sl Lhars el ns peed far pacenslen af Lie merasnn acontre

ipg to the palafell oriieria.

(v} 100 ;- In this yusr the adveoce of the mepscon will Ba ssmoupos® op 9 Hap:
the recesmion fias t= e Inflcaced on ©0 Fay, and o revivad of the moncoce ansivity on

i Jupn which %ill ba toe debe of parrasent opsat.

[wd} 1235 p= Yo oopot of the roszson will b srmouscsd in the bollesis isuosd qm

15 Mary.

[wii] 183% 3- The ‘earel of the smscen' an Lbe Ferale cosrt vill e ancsnnesd en

5 d e

(441)1844 = ddvance of the sonaccs ¥ill be ssmounesd in the bolletis an-i8 May
aidl P seoiom on PT May. The fresh anon ol i.'hl

Tl b armaumced on 30 Pay

which 1011 ™ tha deta of peFrosenl aokat,

{1x; 71945 to 1055 = Thers 16 oaly oo dabe of noeset §n all thesw yuars axcept in
108D uimiri 4vo rpelie uf sivance apd vecesrlos orctr an phovn om e Painfall dlegras.

{x] 1 &, 1985, 1956 i- The ebiecties reiaf2)l ericeria pive sariier dabtes for
thi cofot of '‘m ponecon than the IMD dales in thisse thres years.

(2d) 1987 - Gdwenes af the womeoon w111 b aesounoed on 39 Mary and Peceanien on
2 Tay. & fresh aoanen will be ammmmeos® or 0 Jooe,  This w11 Be Bha fate of porms-
mopl apent of the mescooy on e Earwin sonct,

1f, Cepslusion

It will te soom thai the objactive criteris basad ep ralefall for foclaring
tea onash afd Tecenslos of the seseocm over EaTals ond the phrapceleopy =af to doo=
crils theps svonts bomed oe widesproad and parsistent rainfell ecre of Jess confars to
the praciics alventy in vogus in the Mepartmect. By layieg fown certadn comientlsnn
and sapirical rudem ap sngmetad in Sl popar o lares mneies of ssdCeemtiy both dm
the cuptenis ss well an in L= laneings of Sl sesthor bollabine dected By tho aiffer-
mr' Porsoarking offines of the Deparloent can ke ackdeesd dorinp the petiad =0 canst o
ihe pudthvmet soopoon ower Bcrals whifch rarke tha comomornmnd of the saaassn enstan
for tho country, o the light of the sperirose peiped, say emep o perio? of [wva
FEOTE, ths mEtbes mAy e reviged and relipesents mnd ieprovesmonis -hffnt'hl’.ﬁ =ingt-

fered oeoessECy.

M Ghapks are dus oo the iaff penbers of the Porecasting ¥amond Thd b and
itm Invesilsaties and Dewelapeord Seclion of TTGF'S oflica Dor amairianoe fn e pro=
paralfom of Akin Naport. Our tbanks #2% alse dug to Shel. T, ¥, Pepfop fof ped whares

In tyning.
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Summary

The records of the India Meteorological Department for the period 1901 to 1967 have been examined with specific reference
to the problem of declaring the onset of the southwest Monsoon over Kerala. It has been found that the date of the onset of the mon-
soon can be anywhere between 11 May and 15 June. In 52 years out of 67,the dats of the onset was between 21 May and 9 June, It is

noticed that the date of onmset has been more often in May than in June in recent years as compared with the earlier years,

No definite criteria exist at present for declaring the onset of the monsoon although rainfall at the coastal stations of

Kerala and the Arabian Sea islands 1s the most important guide to the forecaster. The daily rainfall data of the seven stations

Colombo, Minicoy, Trivandrum, Alleppey, Kozhikode and Mangalore for May and June for all the 67 years have been examined to see whe-

ther any criteria for declaring the omset of the monsoon can be evolved., The following working rules which give satisfactory resjults
bave been formulated.

If after 10 May, any five stations out of these seven get rainfall for two consecutive days, the onset of the monsoon over

™o
Kerala may be announced on the second day. If after this, any bhr%’e‘\‘staﬁon! out of these seven do not get any rain for three conse-
cutive days, the recession of the may be

d on the third day provided the monsoon has not already advanced into Konkan,
The date of onset of the monsoon over Kerala for the purpose of records may be taken as that date after which it does not become nece-

ssary to recede the monsoon any more from Kerala, The onset of the monsoon may not be described as 'temporary' or 'permanent' in the

Daily Weather bulletins although this terminology can be employed in the Monthly Weather Reports, Annual Summary etc.

The dates of onset of the monsoon fixed on the basis of the objective rainfall criteria are found to be generally}i{.n good
agreement with the 'official' dates of onset as per IMD records. The two dates agree within # 3 daye in 3§years out of 67, In years

when the two dates show appreciable divergence, the revised dates which often fall earlier appear to be more reasonable.

The 'dates of establishmeni' of the southwest monsoon over Kerala worked out by Ramdae, Jagannathan and Gopal Rao ( called by us
RJIG dates ) have been compared with the 'dates of onset' of the monsoon as per IMD records. It is found that the IMD dates are later
in moet of the years. The contradiction involved here is pointed out and attention drawn to the importance of reconciling the two

dates in view of the fact that the RJG dates form the basis of prediction formula employed in the Department for predicting the expe-
cted date of establishment of the monsoon over the Kerala coast.
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Keeads opd ol seribdeod proprees along kb oeoneh. Hupam, L.V, * Monpenn Daliedtion ™

Tnd, Jour. Mab: & dvopliya.
Ted, 15, f, FRESFANEEEG],
Tha morral ' dooe of esteklighmapt ' of the somthueet menecan vyer the Exruia
oot wiiliesd in tha RIG urpdiczcion formale 1 31 May. Toe prodficsed detea of  ect-



(i) Extract from D.O. No.SC188 dated 31 August, 1948 from Shri P,S,Harihara
Iyer, Asst. Met., Poona to Rao Bahadur V. Doraiswamy Iyer, retired Meteo—

rologist, Bangalore.

My dear Rao Bahadur,

You are, no doubt, aware that the charts showing "Normal dates of onset of the
S.W. Monsoon" given in the two publications "Climatic Charts of India and neighbour-
hood for Meteorologists and Airmen" and "Climatological Atlas for Airmen" are slight-—
ly different, especially for the Bengal area. The chart given in the "Climatolo-
gical Atlas for the Airmen" which is a later publication is being taken to be the re-
vised and hence the correct one. An attempt was made here recently to trace the
notes etc. leading to the preparation of the revised chart but without success.
It is, however, seen in the explanation given against 1-3 on page iii (under "normal
dates of onset and withdrawal of the Southwest Monsoon™ of the "Climatological Atlas
for Airmen") that "at stations where the pre-monsoon thunderstorm rains merge into
the monsoon rain, and the transition is gradual, other factors have also been taken
into consideration." It has not been possible to find out from records here what
the phrase "other factors" denotes. Since the revised chart was prepared by you,
you may perhaps recollect the "other factors” used in the revision. I shall be
obliged if you will let me know exactly what these factors are, 1 know that T
am giving you a lot of trouble, but you will be good enough to excuse me.

Yours sincerely,

Sd/ P.S.H.

* » * * *

(ii) Copy of reply dated 5 September, 1948 from Rao Bahadur V.Doraiswamy
Iyer to Shri P.S. Harihara Iyer.

My dear Hariharan,

Your D,O. letter No.SC188 dated 31st August, to hand. As you probably know
the work in connection with the "Climatic Charts for Meteorologists and Airmen"
was done mostly by Mr. S.P. Venkiteswaran. He plotted the five day normals of
rainfall for the observatories and, as explained in the notes, accepted the middle
date of the five~day period which showed a characteristic sudden rise of rainfall
curve as the date of the onset of the monsoon.

When preparing the charts for the Climatological Charts for Airmen, I re-
examined the dates of these diagrams as T had not agreed to charts as drawn,
especially on the west coast and in northeast India. As is well known, thunder-
storms precede the burst of the monsoon in these areas and give sometimes very
heavy rainfall; and on the average therefore a sudden increase in the rainfall
curve is seen even before the onset of the monsoon. But this increase is caused by
the moist currents from the north and centre of the Bay of Bengal in northeast

India and by temporary advances of humid currents in the southeast Arabian sea in
the west coast of India.

In revising the charts 1 examined the work which had been done previously on
the subject. A chart giving the dates of onset and withdrawal of the monsoon for
the different sub~divisions of India was prepared as early as 1920. The dates of
onset of the monsoon on the Malabar coast and at Bombay in individual years had
been listed after an examination of the daily working charts of each year by
Mr. Basu, myself and Dr., Savur. Dr. Ramdas had worked out the dates of onset of
the monsoon from the district rainfall for some of the west coast districts, 1In

i
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the earlier Monthly Weather Reviews the dales of onset had been given for individual
sub-divisions. Please see relevant file in Statistical or Climatological Branch.

On the Burma coast and in Bengal I looked into the rainfall curves of
Mr, Venkiteswaran (five day normal rainfall curves) and picked out the dates of rise
which wers more in consonance with the gradual advance of the monsoon current up the
Bay after its onset in south Tenasserim ~ vide pencil notes in working charts sent
by you. R

After the examination of all these factors I changed the dates on the west coast
and on Burma coast and northeast India and modified the curves. These are reproduced
in the charts of the Atlas for Airmen. I do not know where the rough chart showing
the changes is.

The withdrawal of the monsoon is usually a more gradual process than the onset,
and no dates have been worked out for individual years. Thus we had no certain cri=
terion apart from the sharp decreases in the five-—day normal rainfall curves. The
chart agreed generally with one's ideas of the withdrawal of the monsoon and the
curves were accepted., But I feel that the dates on the west coast after the lst
October require re~examination and that some slight change’s may result in the shapes
of the curves. I would like this to be done before the charts are finally accepted.
The changes however are not likely to be large.

Hope I have satisfied you, and that the papers I have referred to and the file
in which the dates of the onset of the monsoon in different sub-divisions in indivi-
dual years has been listed will give you further information.

Yours sincerely,

Sd/ V. Doraiswamy Iver.

(iii) Copy of letter dated 19th January, 1959 from Sir Ronald A. Fisher,
F.R.S., University of Cambridge, Department of Genetics, Whittingham
Lodge, 44 Storey's Way, Cambridge, England to Professor P.C. Mahalanobis,
Indian Statistical Institute, 204 Barrackpore Trunk Road, Calcutta 35
received by DDGF through DGO, New Delhi.

I have been following up some very curious slow changes in the date of winter
rainfall observed by Cornish at Adelaide, and have just been delighted to find that
Cape Town (roughly on the same latitude, but 120° away in longitude) has been doing
almost the same thing., It may indeed be a phenomenon affecting only the southern
hemisphere, but I recall Gilbert Walker's work on the monsoon, and the use he made of,
T think, mean barometric pressure at Valparaiso in his prediction formula. Hence
what is turning up around the southern continent may not be irrelevant to the Indian
monsoon,

I believe the onset is rather sharp, and it has occurred to me that perhaps re-
cords have already been compiled giving the day of each year on which the monscon
breaks in Calcutta, for example, or in Poona. Some such easy convention as the first
day with more than one~tenth of an inch of rain would give a definite date. If
it is available at once I could get such a series treated comparably with the others
before coming to India. Alternatively I could work them up while in Calcutta,

There may not be anything in it, but it would take rather little trouble to
find out if, as I guess, good records are available perhaps for 80 or 100 years or more



(iv) Copy of draft reply sent on 23rd February, 1959 by DDGF to DGO to
Prof. Fisher's query.

With reference to para 2 of Sir Ronald A, Fisher's letter dated 19.1.59 to
you, I would like to offer the following remarks.

The onset of the monsoon even over the ccastal stations of India is not quite
sharp on many occasions. The monsoon rainfall more often than not, merges with
the premonsoon thundershowers. However, once the monsoon has set in over an area,
the thunderstorm activity decreases considerably and rainfall occurs over most of the
stations within the area for the next few days. (There is also a change in the
nature of cloudiness as well as the state of the sea at coastal stations). The dates
of onset of the monsoon for the different areas have been fixed up in the India Met.
Department, by taking into consideration this spacial and temporal distribution of
rain over an area about 2 degrees of latitude square.

Although it has been customary to call days of rainfall with one~tenth of an
inch or more as a rainy day, this amount of rainfall has not been fixed as a cri-
terion for deciding the onset of the monsoon because the premonsoon thundershowers
often give even more rain,

The progress of the Indian southwest monsoon is from the west to the east
across the Peninsula and the adjoining seas. Its onset over the west coast is
relatively sharper than over the Bengal area. Therefore, the dates of onset in
respect of Bombay could be worked out with greater confidence and may serve the
purpose of Prof, Fisher better,

The dates of onset of the monsoon at Bombay (really speaking over a radius
of 100-150 miles around Bombay) fixed generally on the considerations explained in
para 1 above are given for the period 1879-1959 in the enclosure,.

(Enclosure not reproduced)

ii

(v) Extract from letter No. W630/7757 dated 10th October, 1952 from
Shri S, Basu, DDGF to Mr. R.D, Kreltzheim, Asst. Director, Department
of Meteorology, Ceylon.

Sub: Criteria for identifying the arrival of the southwest
Monsoon.

Dear Sir,

Regarding your question, I may say that there is considerable variation year
by year in the dates of onset and establishment of the southwest monsoon in the
different parts of India, as well as in the speed with which the monscon advances
up from the west coast of India into the interior and the northern parts of the
country. The monsoon current sometimes comes suddenly, and sometimes gradually;
very often it advances temporarily, weakens and advances afresh sometime later.
Under the circumstances, it has not so far been possible to evolve a single reliable
and definite criterion to uniquely identify its arrival. Forecasters in this
Department have used various factors for determining the arrival of the southwest
monsoon along the west coast. Some of these are recapitulated below:

1. Type of clouds and the distribution and intensity of rainfall; when the
monsoon is approaching the west coast, and the current is shallow, usually
convective clouds {Cu or Cb) are reported from the coastal stations,
and rainfall is scattered and small in amount. As soon as the monsoon
has arrived, widespread rain (usually associated with thunderstorms) is
reported and is heavy at places., Such a situation is described as
"burst" of the monsoon. Thereafter, widespread rain occurs for a number
of days, the cloud type changing to nimbostratus and alto-stratus and
thundershowers generally cease.

2. Increase in the number of isobars running east-west over the Arabian Sea
and Bay of Bengal between Latitudes 5° to 20°N.

3. Establishment of a low pressure area over the northwest India and trough
of low pressure along the Gangetic Plain.

4. Reports of marked gustiness or squalliness along the coast. The anemo-
grams of a station would exhibit gustiness or squalliness associated with
wind shift to the southwest.

5. Sudden increase in the upper wind velocities (between surface and 10,000
ft. a.s.l.) at stations along the Malabar coast, and changes in their direc-
tion from northwest to west,

Yours faithfully,

Sd/- S.Basu
D.D.G.,F.



Year Date Issued by

1901 5 Jume WM.A. Bion
7 June ’9

M.U.R. (June)

1962 1 June W.A. Bion

3 June >
6 June ’s

¥AN.R. (Juns}

1903 21 May W.A. Bion

29 May 0
9 June »»
12 June »

M. R, (June)

1904 20 May ¥.lL. Dallas

m
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Report

Rl I I Tl T U

A Cyclonic storm is apperently forming im the southeast of
the Aradian Sea probably accompanying an edvence of the
monsoop current.

The monsoon has broken op the Malabar coast.

The first advance of the monkoon oh the Kalabar coast
apparently occurred on the 6th.

Thie wmorniug's observations indicate that an advance of
monsoon winds is probably taking place in the Arabian Sea,

The susplcious conditions over the Arabian sea have
apparently passed ‘away and there are no indications of any
impediate advance of monsoon winds to the west coast.

Advances of the monsoon currents are apparently taking
place simultaneously in both the Aruvian sea and the Bay
of Bengal.

The monsoon rains proper set in on the sauth Xonkan coast
on the 7th and spread rapidly csouthwards along Malabar
coast during next 24 hours.

The obtesrver at Calieut reportes that the monsoon it -
setting in and along the Malaber coast and the rainfall
and squally weather over the Peninsula and Arabian Sea
apparently point to atleact a tempcrary advance of monsoon
winds. - Rain has extended along the vest coast as far as
Bonbay.

There ie upto the present no monsoon in the Arabian Sea.
There is at present no monscon along the west .cast.

The ronecon has droken at Golombo sand South Malaba-,

On the 12th a slight cyclonic storm vas shown off the

north ¥alabar coast ant the monsoon bad dbroken at Golomw.
and in Travancore vhere heavy rainfall had falien.

There has occurred an advance of moiet southwest winds
over Ceylon and the extrems south of the Fenineula.

BEPORTE AN -

AW w e - e --.m .- -~ =

Tear Date

7 June

M. R. (June)
1906 19 June J.H. | eld

KX, R, (June)

MOBTHL®

VEAWFR  REPORIS.

Is ued by

, Monsoch contitions appedr: to be estatiiished svar Purre
and the souldwest of the Penibseula.

Qn the 64l the monsoon det in on the bouthwest coast.

An advarce of monzoon 38 taking plage 3ver: the Maladar
coas? but it is not unldkely that the rainfal? will apnin
dirdnish as on the occason of the temporary afvance thoin
in the chart of 10th Jure.

On the 10%h a burst of mopeooh raihfall occurred cver the
Malabar and Kenars coast dietricts.

1906 S5 June J. Patirson Conditibne Buggest that owing to an advence of mansoon cor-

12 Jure

13 June

MV.R. (Juned

1907 2 June G.T. Walker

$ June

6 Jupe

¥ Juns

ditibhis, weather may be dieburbed in the south of the
Arabian séa at a considérable disténce from thé coast.

N Although the precipitation on thw comst hae been falrly
widespread, it is very doubtful whbther it is conhected
with moneoon conditiong.

vs The monsoon appears to be settihg in o the west coakt,

On the 12th the momsoon troke on the Wonkan ceagt with lesrn
thay, its usual etrength.....v.v.....The breakinp of. the
monsoon occurred later than ite normal date over the
greater part of India, most notatly &n Malabar.

There i# an area of lov prersurt in the Arsbiap Sea due fo
an advence of monscon winde,

’ ' local rainfalY hae occurred in the extreme south Penirculs
probably in connection vith the advanc. of the monsoon
vinde, .

’s The monsoon conditione whicht ere rcill presert to a clight

extent 2 daye ago in the Perinculr owing to the temporary
advince of humid vinds have now ‘n grest meesure disappear-

ss - In the Peni'mau?a,‘ it cannot yri be said that monsoon condi-
tione are establiched.



HU¥.R (

1908 11 June

M. W.R.

1908% 2 June G.C. Simpson

3 June

5 June

MM R,

191C 31 May

2 June

3 June

4 June

6 June

MMW.R,

June }

J. Patterson

(June)

(June)

G.T. Walker

Oay)

(June)

”

”

t 44

r
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On the Malabar coast, another advance of the monsoon is
apparently taking place.

The second advance of the Arabian sea eurrent began on 3th
and i1t estatliehed monsoon conditions on the west coas:.,

The Arabian sea monsoon has set in on the south of the west
coast.

The monsoon broke on the Malabar coast on 11th June being
about a week over due.

On the Malabar coast there has been an advance of the
monsoon which may however prove to be only of a temporary
character. :

The advance of the monsoon reported yesterday has been
maintained.

It would appear as though monsoon conditions were gradually
becoming established.

The Arabian sea current arrived on the 2nd on the Malabar
toast. |

A few falls have occurred in the extreme south where condi-
tions have become more favourable for the approach of
Arabian Sea monsoon.

The signs of the approach of the monscon on the Malabar
coagt are clearer.

The area of squally weather which.usuadly precedes the
advance of the Bombay monsoon now extends along the west
coast from Malabtar to Gujarat.

The advance of the Bombay monscon may be only temporary.
Stronger advance of the monscon is nov:wng place on the
Malaber coast. Rain due to the previous advance has been
general but light in the Konkan and East Gujarat.

There were no temporary irruptions of monsoon winde on the
west coast such as occur there during May in most years.

The monsoon conditions set in on the west coast of the
Peninsula on the 2nd,

Year Date

1911 31 May

2 June

3 June

8 June

29

9

MW.R. (June)

1932 28 May

29 May
31 May

2 June

3 June

4 June
6 June
7 June

8 June

G.T. Walker

PR

ER)

W.A. Harvcod

G.T. Walker

J.H. Field

G.T. Walker

?y

MM.R. (June)

1913 24 May

G.C. Simpson

There are indicutions thst the Arabiar Sez branch of the
monsoon will either be late in arrival or prove fitful in
its early stages,

An advance of monsoon winds is taking place cwer the west
and centre of the Arabjan 8ea.

The pressure conditions over the lard ares are graduslly he-
coming more favourable to the approach of ronsocon but from
the scanty sea information available it appsars that the
advance towards India is not progressing normally.

It is probable that the present burst of rain on the west
coast is due to a merely temporary advance of the monsoon.

The first burst of monsoon rainfall occurred on the 6th in
Malabar,

Monsoon conditions have appeared in the southeast of the
Arabian Sea but the advance appears temporary and feeble,

The advance still appears feeble.

The recent advance of .iw: morsoon has exhausted itself,

Monsoon conditions are reappearing over the south of the
Arabian Sea. ’

he monsoor conditions are less evident to-day.

The monsoon is doubtless now in action cut to sea cff ‘he
Malabar coast.

¥onsoon conditions are not so well marked today in
south India. '

The advance of the morsocn hes given fairly heavy rainfal]
on the Malatar coast.

The advance of the monsoon on the Malabar coast has extend-
ed very slightly northvards but shows very little vitality.

During the first week the permanent advance of the monsoon
was in progress over the Arabian Sea ard thunderstorms were
of almost daily occurrence on the Malabar codst but it was
not until the 8th that there was heavy rainfall such as
characterises the burst of the monsoon.

The conditions indicate that the monsoon is entering the
southeast of the Arabian Sea.



Year Date

26 May
27 May
29 ¥ay

3 June

MR, (Juns)

Issued by

G.C.Simpson The advance of monsoon winde into the southeast of t.e
Arabian Sea continues, .

55 The nerthward advance of the monsoon winds in the Arapiar
Sea continues but heavy rain has not yet appeared on the
Malabar coast.

o The advance of the monsoon in the south Arabian Sea has
’ “apparently been deflected towards the west.

,‘, Monsoon conditions have intensified slightly in the extr-me
south,

»y The adyance of the monsoon along the west coast has tempc-
rarily stopped and the monsoon rainfall has not reached tre
Konkan const.

Moderate to heavy rainfall such as marks the advent of the
monscon bvegan on the Malabar coast on the 2nd.

1914 2 June G.T. Walker Conditions on the ¥alabar coast are now such as usuzlly

precede by a few days an advance of the monsoon:
3 Jupne ’s Conditions are slowly becoming more favourable for an
advance of the monscon on the ¥alatar coast.
4 June 28 Indications of the approach of the monsoon in the Arabian
Sea are to-day more marked.
5 June ’2 The monsoon has appeared on the west coast,
¥.W.R. (June) The Arabian Sea monsoon appeared on the west coast of the
Peninsula on the 4th June.

1915 5 June G.U. Simpson The copditions now prevu]:l.ug in the south of the Peninsula
are such ag wsually pracede by a few days the appearance of
the monsoon on the Malabar coast.

6 June ”» Indications still point to &an advance of the monsoon over
the south Arabian Sea.

7 June . Thers has been no‘ development of the condition over the
south of the Arabian Sea.

9 June se The ipdications of the approach of the monsoon are slightly
wore marked today.

10 Jine. s There has been a further development of monscon conditions
ove: the south of the Arablan Sea.

12 Juns 9y Monson conditions now prevail over the anutMt of the

Arablaa Sea,

LR 4

16 Jupe .5

MR, (Juns)

1916 3! May G.T. Walker

2 June
¥N.R, (June)

iRl

1917 31 May G.T. Walker

MW.R.(June)

1918 9 May G.T. Walker
11 May s
16 May Henm Ra}
17 ¥ay G.T. Walker
‘A20 i(ay . s
21 May 99
MW.R., (May)

The monsoon appears to have made no further advance
towards the Malsbar coast.

On the Malabar coast the sea is rough..........inficatinz
that the monsoon is setting in en that coast,

The monsoon has now set in on the soutlwest coast where
moderately heavy rain has fallen as fer north as Karwar

On tln-iSth, the first burst of the momsoon occmrred on
Malabar coast.

Conditions on the west coast of the Peninsula are such :us.
usually precede by some days the appeararce of the monc ..n

The monsoon has appeared on the west ceast.
The Arabiar Sea monsoon arrived on the west coest at ateut
the average date.........The first burst of the mersoor

rainfall on the Malakar coaet was reported at the logammiyr:
of the month,

A feebls advance of the monsoon is ceccwrring in the eart of
the Arabian Sea.

At the beginning of the menth the first advance of ih

monsoon was in progress over the Arebden Lea and rein vas
falling in Malabar, and the interior of the Peninsula.

A feedle temporary advance of monsocn winds is prohadbly
occurring over the south of Arabian Sea.

The temporary advance of the monsoon has given rain in the
south and northwest of the Peninsuln,

The recent temporary acvance of the mousoon over the
Indian Seas has spent itself but anotler ie in progress.

The temporary advance of the monsoon has given nearly
general rain in the south of the Pininsula.

The monsoon has weakened appreciroly In North Malabar,
The advance of the monsoon cortinues strong in Kalabar.

The monsoon app-ared over 3 wieks before the usual date
on the Malabar coast.



1919 29 May G.C.

1920

1921

31

1

2

3

May

June

June

June

M.W.R. (May)

(June)

Simpson

’

30 May G.T. Walker

3

June

M.W.R. (June)

20

21

26

27

31

—

May G.T.

May

May

May

May

June

June

Walker

Conditions over India have not yet become favourable for
an early advance of the monsoon.

There are indications that an advance of the monsoon is
taking place over the Arabian Sea.

There has been little rain on the west coast of the
Peninsula but the indications of the advance of the
monsoon over the Arabian Sea are more marked.

The monsoon is fairly active over the east of the Arabian

Sea but it is not yet giving much rain on the west coast of
the Peninsula.

The advance of the monsoon in the Arabian Sea has resulted
in light to moderate rainfall in Rajputana and the neigh-
bouring regions to the south although little or no rain
has occurred on the west coast of the Peninsula.

Towards the end of the month a severe storm formed in the
front of the advancing monsoon current in the Arabian Sea.

There was on the 3rd a marked increase of rainfall in the

southern half of the Peninsula and by the 6th, the monscon
had penetrated practically over the whole of the Peninsula.

The monsoon has not broken yet in south India.

The monsoon has set in on the Malabar coast with heavy
rain and rough seas.

The monsoon arrived on the Malabar coast on the 2nd.

A slight temporary advance of the monsoon is apparently
occurring in the south Arabian Sea.

The slight temporary advance of the monsoon has not been
maintained.

strengthened
The temporary

Arabian Sea.

The temporary advance of the monsoon has weakened in the
Arabian Sea.

The monsoon in the Arabian Sea has not yet reached Socotra.

A feeble advance of the monsoon has occurred in the south of
the Peninsula.

The feeble advance of the monsoon in the south of the Penin-

sula has extended into the Konkan and the south Bombay-Deccan.

advance of the monsoon hasswertexeax/An the south of

1922

1923

19

20

29

31

[

26

29

10

11

12

May G.T.
May

May

May

May

June

June

May J.H.

May

June

June

June

June

June

Walker

(3]

IR

Field

The monsoon has broken on the Malabar coast.

The Monthly Weather Reviews have been discontinued in
1921 and 1922,

There is a slight temporary advance of the monsoon on the
Malabar coast.

The temporary advance of the monsoon has extended north-
wards in the Peninsula and is probably weakening.

The temporary advance of the monsoon in the Peninsula has
almost disappeared.

On the Malabar coast no change is yet noticesble,

Monsoon conditions are gradually establishing themselves on
the Malabar coast.

The monsoon is establishing itself in the Peninsula without
the usual burst.

The monsoon has developed with unusual rapidity and “he
given widespread rain along the Himalayas while the
customary burst of heavy rain is only now occurring along
the west coast.

A temporary advance of the monsoon is occurring in the
southeast of the Arabian Sea.

The temporary advance of the monsoon in the southeast of
the Arabian Sea has weakened considerably.

There has been an increase of rainfall on the Malabar
coast but the pressure distribution there has not yet
changed to the monsoon type.

Rough seas are reported from the Malabar coast but the
appearance of the monsoon there is still delayed.

There has been some increase of rainfall on the Malabar
and the pressure distribution on west coast is tending to
assume the monsoon type.

The pressure distribution today indicates that monsoon rain
may be expected within a day or two along the west coast.

The monsoon has appeared on t he west coast of the Peninsula
from which heavy falls of rain are reported as far north as
Marmagoa.



Year Date Issued by

T e

M.M.EB, (June)

1924 21 May €.W.B.

Normand
23 May .
31 May P
2 June 39
3 June 95
4 June

M M.R, (May)

(June)

C.W.B.
Normand

2925 23 May

30 May

tRd
31 May ”»

MMN.R, (May)

(June)

The Arabian Sea monsoon appeared on the west coast on the
11th,

*

& temporary sdvance of the monsoon is occurring ofi Malabar

The temporary advance of the monsoon in the southea:d
Arabian Sea has ceased.

Weather remains unsettled in the southeast Arabian Sea
where an advance of wonsocon appears to be occurring.

An advence of momsoon is occurring off Malabar.

Moderately heavy rain has cccurred on the Kanara coast in
connection with the advance of the monsoon in the southimsi
Arabian Sea; this advance however is not asscciated wi'h
the rough seas and preseure changes characteristic of tha
appearance of the wain monsoon current.

The monsoon bas appeared on the Malabar comst with rough
geas apd heavy rain.

Rainfall increased in the south and centre of the Peninstv.is
owing to three temporary advances of the monscon in the
southesst of Arabian Sea;- The 18t occurred on the 12th ané
persisted till the 16th, The 2nd lasted from 18th to 21si
and the third between 27th and 29th., At the end of the
month another advence was in progress.

The Arabian Sea monscon appeared on the Melabar coast on
the 2nd.

A weak advance of monsoon is oceurring on the west coast of
the Peninsula and rainfall has extended northwards to
Bombay as well as in the central parte of the country.

The advance of the monsoon on the west cosst of the
Peninsuls is maintained.

The advance of the monsoon persisis on the west coast and
has extended temporarily into Northwest Indis.

On the 27¢h an sdvance of monsoon was marked by an increas
of rainfall in Malabar.

An almost complete break prevailed in its field (the Ara=
bian Sea monsoon) during Bth to 15th. On the 16th, the
Arabisn Sea monsoon begen to revive,

vii
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Yéar Date Issusd by
1926 T May
14 May "
15 May S.N. Sen
17T Mey
18 May 55
2 June 59
5 June ’s
6 Jups 99
7 June 5
10 Juns ’s

MM.R, (Fune)

1927 20 May S.No Sen
30 May 8
2 June 99

MM.R. (June}

1928 21 May S.C. Roy

B.R, Baperjs The advance of the monsoon in the southeast of

B e e e e v o w4 S W oMM X e oMo e oo m o m i om omom e e o

Report

B.N. Banerji A feeble temporary advance of the monsoon is occurring in

the southeast of the Arablen Sea.

Corditions are favourable for a temporary advence of
mopsoon in the south of the Peninsuls,

A temporary advance of the monsoon is occurring in the
#outhaast of the Arabisn Sed,

the Arabian
Sea persiste but apparently no depression has yet formed
there .

The unsettled conditions in the southeast Arabian Sea have
disappeared.

There is as ys% no indicetions of the approach cf the
monsoon in the southeast Arabian Sea.

Conditions are generally favourable for the advance &f the
monsoon on the west cosst,

Light general rain has fallen in Malebar in connection with
the advance of the Monsoon in the southeast Arabian Sea but
the pressure distribution amd rough seas characteristic ef
an active monsoon current have not yet appeared.

The advance of the Arabian Ssa monsoon is still feeble.

The Arabian See monsdon is fairly vigorous in Meiabar,

On the 4th, an advance of the monsoon oceurred in the gouth-
east of the Arabisn Sea and wmoderate to heavy rainfall in
MalaY%ar, covevroo00000oLhe Arabian Sea monsoon srrived on the
west aoast 5 deys later than usual,

There has beon a temporary advance of monsoor in the neigh-
bourhood of Ceylon.

A temporary edvence of mopsoon is occurring in the south-
éast Arabian Ser,

The monsoon is strong on the Malabar coast and is exterding
northwards inte the south Korkan.

The advance of the monsoon in the southeasi Arebian Sea was
practically established in Malabar on the 27th May,

An advance of the monsoon is probably occurring in the
south of the Indian Seas.



Year Date

Isdued by

22 Mby §.C. Roy

2% May

25 Way

2 June

3 June

4 June

K.W.R. (June)

1929 22 yay

2% Way

24 May

25 May

30 Yay

AR

T

vt

(X

e

S.C.Roy

11

1e

T

M.W.R. (Vay)

1930

2 June

) 4 June

{ June X.9.Xabraji

1t

1t

Report

Conditions are becoming favourable for an advance of the
monsoon into the aoutheast Arabian Sea.

‘Nearly general rain has fallen in Malabar and Mysore  in

cormection with a feeble advance of the monsoon in the
southeast Arabian Sea.

The feeble monsoon is receding from the southeast Arabian
Sea .

The pressure distribution and rough seas characteristic of
an active advance of the Arabian Sea monsoon have not yet
appeared.

Conditions are now generally favourable for the appearance
of the monsoon in Malabar.

The monsoon has appeared on the lMalabar coast with rough
seas and squally weather.

Tae active advance of the Arabian Sea monsoon occurred on
the Malabar coast on the 3rd.

Conditions are gradually becoming favourable for an advance
of the monsoon on the Malabar coast,

On the Malabvar coast rainfall haa increased but rouh seas
and squally weather characteristic of an active advance of
the monsoon have not appeared as yel.

An advance of the monsoon is occurring in the neighbourhood
of Ceylon. ’

Conditions are less favowrable today for a .worthward adva-
nce of the monsoon in the Arabian gea.

The monsoon has appeared on the west coast with heavy falls
in Kanara,.

The A rabian §ea monsoan appeared on the west coast on the
29th with heavy falls of rain in Kanara,

Conditions have become favourable far an advance of the mon-
soon on thd Malabar ocoast.

Associated with the advance of the monsobn in the southeast
Arablan Sea, local rain has fallen in Malabar, but rough
seas and squally weather characteristic of an active mon-
soon Front have not yet appeared.,

The feeble advance of the monsoon in the southeast Arabian
See is not being ma’itained.
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Year

Date Issued by Report
7 June K.JT.Kabraji Gonditions are becoming favourable®fyr an advence of the
moxsoon on the Malaber coast. ’
8 June T An advance of the monsoon is occurring in the southeast
Arabian Sea off Malatar.
12 June ot The Arabian $ea monsoon is reviving on the west coast south

1931

1932

MLW.R. (June)

of Bombay. :

M.W.R. (Jume) A weak advance of the Arabian Sea monsoon occurred on the

west coast south of Bombay on the 8th.

4 Jure S.Basu An advandé of the southwest monsoon is occurring in the
Andaria_n Sea amd probably also in the southeast Arabian Sea.

6 June e Nearly general. &' has again fallen'in lalabar and south
Konkan in conrection with an advarce ;of the monsoon in the
southeast Arabian §¢a but rough seas and squally weather
characteristic of an advance of the dctive monsoon have not
yet appeared on the west coast,

T June 11 Conditions are.javourable for an cdvarc? of the southwest
monsoon on the Malabar coast.

8 June 1 Conditions far an advarce of the monrsoon on the Malabar
coast are less favowable.

9 June 11

An advarce. of the Arabian Sea nonsoon is occurring in kela-
bar '

The -Arabian Sea monsoon advanced in a shallow current in
lielaber axd south Konkan on the 4th.

19 May  S. Basu In comnection with a temporary advance of the monsoon in the
southeast Arabian Sea loeally very heavy rain has fallen in
Malabar . e

25 May e The monsoon continwes strong in southeast Arabian Sea and

: fairly widespread rain has fallen in t'e west coast upto

Bombay .

2 May e The mohsoon is receding fram tle southeast Arabian Sea.

27 Nay ' The monsoon has receded from off Malabar.

8 Jure (Al The monsoon is reviving in the southeast Arabian Sea ard
nearly gerneral rain has fallen on the west coast upto
Ratnagiri.

11 June 1 The monsoon remains weak in the southeast Arabian Sea.

14 June "

The Arabian Sea momsoon has reéceded from off Malabar.




17 June

S. Basu

M., (June)

1933 23 May

24 May

S. Basu

1

¥HLR. (May)

1934 3 June
4 June
8 June
9 June

10 June

11 June

S, Basu

)

M.JW.R. (June)

1935 6 June

8 June

10 June

S. Basu

Arrival of the Arabian Sea nonsoon along and off the Mala-
bar Kanara coasts is noticeable and nearly general rainhes
fallen on the vest coast upto Bombay.

A weak advance of the Arabian Sea monsoon cccurred inMala-
bar, and the Konkaa on 2nd.

A temporary alvance of the monsoon is occurring in t h e
southeast Arabian Sea.

The temporary advance of the monscon in the southeast Bay
is maintained.

Widespread and locally heavy rain on the Malabar coast be.—
ween 9th and 12th indicated a temporary incursion of morsom
winds in the scutheast Arabian Sea........... feacaeenes The
monsoon current flowing across the extreme south of the
Peninsula may be said to have established itself in Mald*w
on the 21st.

Signs are noticeable fo'. an advance of the monsoon in the
southeast Arabian Sea.

The monsoon current in the south of the Indien Seas is still
weak.

Signs are noticeable of a northward extension of the mon -~
soon wrrent in the southeast Arabian Sea. '

The advance of the mongoon in the southeast Arabian Sea is
maintained.

The monsoon is fairly active in the south of the Indian
Seas.,

The Arabian Sea mongoon has set in Malabar and has also ex
tended into the Konkan and the Deccan.

An gdvance of the monsoonm occurred in the southeast Arabian

Sea gbout the 2né.  The monsoon gradually strengthened
thereafter and appeared in Malabar on 8th.

A feeble advance of the monsoon appears to be occurring in
the southeast Arabian Sea.

The Arabian Ssa branch of the monsoor is weak.

The monsoon ha: been weak but showing signs of strengtien-
ing in the Sout.east Arabian Sea.

1937

1938

1

M.W.R. (June)

:°20 May

21 May

25 May

S. Basu

EX]

M.W.R. (May)

19 May

20 May

27 May

3 June

4 June

5 June

S.N. Sen

MM.R, (June)

12 May

13 May

15 May

26 May

S.N. Sen

The Arabian Sea monsoon has strengthened and there has been
nearly general rain along the west coast of the Peninsula
with heavy falls in Kanara.

The Arabian Sea branch of the monsoon advanced in the south-

oast Arabian Sea towards the end of the 1lst week of June and
established itself in Malabar by the 12th June.

Signs are noticeable of a temporary advance of the southvest
monsoon in the southeast Arabian Sea.

Temporary advance of the monscon is maintained off the Ceylen
and Travancore coasts.

The Arabian Sea branch of the monsgoon remains active but is
not yet showing signs of northward advance along the we st
coast, oo .o

The Arabin Sea branch of the monscon established itself in
Malabar on the 1$th/20th May.

The monsoon is still active in the neighbourhood of Ceylcn.

The monsoon has weakened in bthe neighbourbooc of Cexlon af -
ter a feeble advance along the Malabar coast.

The monsoon is strong in the southeast Arebian Sea.

Conditions are apparently becoming favoursble for an advance

-of the Arabian Sea branch of the monscon on Malabar coast.

There has been a feeble advance of the Arabian Sea branch on
Malabar coast.

The monsoon is strengthening on the Malabar coast.

The Arabian Sea monsoon advanced as a feeble qzrrant on th<?
Malabar coast on the 4th/Sth June, strengthen * and establi-
shed itself there on June 9th/10th.

A preliminary advance of the southwest morsoon is taking
place in the southeast Arabian Sea.

The advance of the monsoon is maintair2d over the region

from the southeast Arabian Sea to the Andaran Sea.
<

The monsoon is veakening in the southeast Arabian Sec.

The monsoon is strengthening in the southeast Arabian Sea.



Year

1939

1940

Date  Issued by

27 May  S.8. Sen
MR, (May)

9 May N.K. Sur

11 Mey

4 June 55
5 ¥Funs >

MM.R. {June)

18 May N.E. Sur

19 May ’s
21 May ’9
22 May s
23 May v

5 June B.N. Desai

»

6 June ’s
14 June 5
15 June T,
17 June ',,

M¥.R. (May)

The monsoén has advanced on the Malabar coast.
The southwest monscon made a preliminary advance into the

SE Arabiah Sea west of (eylon about the 12th. The monsoon
advanced on the Malabar coast about the 26th.

Associated with a temporary advance of the monsoon in soubt’-
east Arabian Sea nearly general rain has occurred in Malabr.

The. monsoon. has weakepnod in- Whe: gontheast Arabiam Ses.

GondiNTBHsS are becoming Tavolirgdle for the advance of the
monsoon in the east Arabisn Sea.

An sdvence of the monsecn is ocyurring off Melebar dnd the

The Arabian Sea branch of the monsoon appeared on ‘the west
seoast of the Peninsula on the 5th June. )

A temporary advance of the southwest monsoon is taking place
in the southeast Arabian Sea off the Malabar and Ceylon
coasts.

The temporary advance of the monsoon is maintained in the
southeast Arabian Sea.

The advance of the monsoon in the southeast Arabian Sea is
less marked.

The advance in the southeast Arabian Sea is maintained.:
The monsoon is retreating from the southeast Arabian Se a.

The western disturbance has induced an advance of the mon -
soor in the Kanara and the Konkan.

The advance of the monsoon in the Kanara, Konkan coast isnct
maintained.

An advance of the monsoon is apparently occurring in the
southeast Arabi:ir Lea off Malabar.

The monsoon has apparently weakened in the southeast Arabian
Sea off Malabar.

Weak monsoon hes extended along the westcoast upto Retnagir .

In the beginning of the third week, the monsoon advanged into
the southeast Arabian Hea.

Year Date

1941 22 May 8. Mal

23 May

MJM.R. (May)

Issued by

22

The first 5 days of the month were marked by an active wes—
tern disturbance which moved through northwest India and
aaused fairly extensive thunder showers there. On accourd
of its unusually southerly course it induced an advance of
the Arabian Sea monsocon along the west coast on the 4th
which was however not maintained............The Arabian Sea
monsoon again advanced into Malabar on the 14th.

An advance of the southwest monsoon is taking place in the
southeast Arabian Sea (ff the Malabar coast and to the west
of Ceylon.

#¥hs ‘south est monsoon has burst over Malebar where locally
heavy rain has fallen.

The monsoon advanced into the southeast Arabian Sea on the
22nd. By the morning of 23rd it had burst along the Maa-
bar coast.

1942 29'May S.K. Premamik:a ad¥aves of the monsoon is ‘oBéurring in the southsast.

¥ Jene

6 Jine

9 June

10 June

11 June

MM.R. (June)

tE

biar Sea west of Ceylon

Conditiotis are” favourable for advance of the monsoon in the
southeast Arabian Ses.

Conditions this morning are apparently less favourable, for
advangs; of . fongeon, in: fhe southeast Arabian Sea.

Conditions are favourable for advance of monsoon in the
southeast Arabian Ses.

Monsoon has advanced in the southeast Arabian Sea.

Monsoon has burst over Malabar where widespread and locally

heavy rain has fallen.

The monsoon advanced into the southeast Arabian Sea by the
2nd - eek of June and burst over Malabar on the 10th June..

1943 20 May S.L. Malutkar A temporary advance of monsoon is cccurring in southeast

23 May

“0 June

M.4.R. (May)

29

and east central Arabian Sea.
Monsoon is strong in the southeast Arabian Sea.

Moneoon is active in Malabar and is extending into the Kon-
karn,

The Arabian Sea current appsared on.the west coasl on ene
29th.



1944 13 May

14 May

30 May

"1 June

3 June

4 June

7 June

M.M.R. (May)

(June)

1945 5 June P.R. Pisha-

8 June

MMLR. {June)

1946 28 May

2 May

MR, (May)

2

roty

P.R. Pisha~

roty

2

S.1. Malurker & tempora.rg advance of the southwest monsoon is occurring
N

upto Lat 9°N in the southeast Arabian Sea.
The tvemporary v nce of southwest monsoon is mainteined in
the southeast Arabian Sea.

A pulse of the southwest monsoon is advancing in Comecrin and
probably in the. southeast .Arabian Sea.

The monsvon is probably moderate in the southeast Arabian
Sea and Comorin.

The monsoon is moderate to strong in the southeast Arabian
Sea and off the south 7 onkan.

The monseon is fairly strong.in the southeast Arabian Sea
and is probably advancing into the East Central Arabian Sea

The monsoon is strengthening in the southeast Arabian Ses.
It is vweak in the east Central Arabian Sea.

By the 10th weather became markedly unsettled in the south-
east Arabian Sea and neighbourhood and ushered in a tempo-
rary advance of the southwest monsoon between the 12th and
15the,ceneinnnenns ....There was another temporary advance
of the monsoon in the southeast Arabian Sea in the last tw
days of the month.

The feeble advance of the southwest monsoon which occurred
towsrds the end of the previous month caused widespread
rainfall in Malabar, Mysore and the south Konkan in the fir-
st four days of the month.

[

Conditions are favourable for an advance of the monsoon in
the southeast Arabian Sea during the next 48

The southwest monsoon has burst on the west coast with
heavy rainfall in Malabar.

The Arabian Sea monsoon burst on the south Malabar coast ca

the 5the...ccevnn.. A fresh pulse of the monsocon caused
heavy rain in Malabar on the 7th.

The southwest monsoon is advancing in the southeast Arabian
Sea.

The southwest monsoon is strengthening in the southeast
Arabian Sea and is advancing along Malabar.

The southwest monsoon which advanced over Malabar on 29 th
established itself there by the 31st. However the advance
was not accompanied by the usual rough seas and heavy rains
on the Malabar coast.

ki

Year Date Issued by
(June)
1947 29 May P.R. Pigha-
roty
30 May »5
3 June s

MR, (June)

1948 15 May

16 May

28 May

29 May

30 May

31 May

3 June

6 June

10 June

11 June

M.JW.R. (June)

b

bR

2

A fresh vigorous pulse of the monscon arriving on the morn-
ing of the 2nd June caused widespread and locally heavy rain
in Malabar,

A temporary advance of the monsoon is taking place in Como-
rin area.

The advance of the monsoon in the Comorin area is not being
maintained.

A weak advance of the monsoon is occurring along the we -t

coast of the Peninsula and has extended northwards to t he
south Konkan.

The monsoon advanced into Comorin area on the 28th of May ;
but its further extension northvards vas delayed till

3rd of June on which cate a feeble advance occurred over
Malabar,

C. Ramaswamy A temporary advance of the monsoon is taking place in the

Comorin area.

The advance of the monesoon in the Comorin area is not main-
tained.

4 feeble advance of the monsoon is taking place in the G
rin and Maldive area and the neighbourhood.

The monsoon is advancing into the Iaccadives region.
The monsoon has temporarily advanced into Malabar, yesterd v
evening but has retreated into the Laccadives region this

morning.

The monsoon in the Arabian Sea has retreated into the
dives regicn and is feeble, :

Mal~
The southwest monsoon has advanded into southwest Arabian
Sea and the adjoin’ng parts 9 southeast Arabian Sea.

The monsoon is strengthening in the Maldive region.

A fres# advance i the monscon is taking place in the sou
east Arabian Sea south of 11°N.

The monsoon has burst in Malabar where locally heavy
has fallen.

rain

The monsoon burst in Malabar on the 10th giving wicespreacd
heavy rain there.
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sar  Dat
Date Issued by Report toa ate Issued by
1949 23 May S.N. Ray A temporary advange of the monsoon is taking place in Mala- W.R. (May)
Chauciuri  bar where widespread heavy rain.has fallen.
28 May ’s The monsoon hus establikhed itself in south Malabar.
3 June 2 Monsoon has egtablished itself in North Malsber and the 1952 17 Ma, T M‘ X
south Konkan. ’ : Y Ne:,dl.méadi
10 June s The monsoon has been fairly aetive in Malabar and has weak- . )
ened in south Konkan. . X 20 May  P.K. Das
13 June 'y The mouscor iwe been weak in ‘south Konken and Malabar. MM.R. (May)
14 June ’9 The monsoon has temporarily withdrawn from the west coast A '
of the Peninsula.
15 June ’ The temporary breék of the monsooﬂ over the west coast of
the Peninsula continues. )
) 1953 4 Ju K.
17 Jupe 2 Conditions are becoming favourable for revival of monsoon 5 4 June P.K. Das
in the southeast Arabian fea and Malabar.
18 June ’s The monscor is strengthening in the southeast and east cen- 6 June i
tral Arabian Sea and may revive along the west coast of the 7 June
Peninsula. L 2
20 June ’s The monscon has revived in Malabar.

M.W.R. (June)
M.W.R. (May) The depression brought the southwest monsoon into the south-

east Arabian Sea and on to Malabar where widespread heavy

rain was recorded on the 23rd morning.

1954 29 May P.R. Pisha-
1950 :3 May (. Ramasvamy Equatorial meritire air is probably advancing into Travan- roty
core Gochir.

30 May ys

5 May " A fresh advange of equatorial maritime air is probably 31 Ma

again taking place in the Comorin area. ¥ 4
6 May s The equatorial maritime air has probably receded from the

Comorin Area.
27 May 9.4 There has been a temporary advance of monsoon in Travancore v M.W.R. (May)

Cochir.
M.W.E. ((May) The monsoon advanged into Travancore Co:.in on the 27th May

and into M:labar--South Kanara on the next day.

1955 11 May P.R. Pisha-
roty

s . . . 14 M
1951 30 May G. Ramaswamy The' southwest monsocn is advancing into the Comorim area. ay ’’

31 May sy The Arabian Sea branch cf the monsoon is advancing into tva-
varcore Cochin and is likely to advance into Malabar, south
Kanara within the next 36 hrs.

17 May

sy

The southwest monsoon advanced into Travancore-Cochin on the
31st., ’

Due to the weakening of the depression there is less chance
of the advance of the monsoon along the Malabar coast.

A temporary advance of monscon has taken place in Travanco-
re Cochin. :

Under the influence of the storm the southwest monsoon has

ushered in % 2 =Cochin on the 20th May-about ten days
before the norral ¢ .

Conditions are becomirg favourable for the advance of the
monscon in south Ceylon end the Comorin Maldive area.

Monsoon is advahcing into Ceylon and Comorin-Maldive area.

An advance of the monsoon has takep place over Ceylen and
Travancore Cochin.

The Arabian Sea branch of the tonsoon advanced into the
southeast Arabian Sea and Travancore Cochin on the 7th,
about a week later than the usual date.

The monsoon is expected to burst over Ceylon tomorrow.

The monsoon has not yet burst over Ceylon.

The Arabian Sea branch of the monsoon has advanced over
Travancore Cochin as a feeble current without rough seas
and squally weather often associeted with the burst of the
monsoon.

The Arabian Sea branch of the monsoon advanced into Travan-
core~Cochin on the 31st as a feeble current.

A temporary incursion of Equatorial Maritime air is taking
place in the Maldives area.

A temporary advance of Bquatorial Maritime air is taking
place into Ccmorin area.

Conditions are becoming favourable for a temporary advance

of southwest monsoon in the Comorin-Maldive grea within
the next 48 hrs.



Monsoon is temporarily advencing into the Comorin and the
lialdives area. -

The monsoon has temporarily advanced along and off the Mala-
bar south Kanara coests.

The monsoon is reviving in the southsast Arabian Sea.

The monsoon has revived over Travancore Cochin and Malabver
south Kanara.

The demression was responsible for a temporary advance of
the southwest monsoon along ard off Travancore-Cochin and *

[very heavy rain occurred between the 18th and 20th seseesees

The temporary advance was however not maintained. ...evsuse
the southwest monsoon advarced in Travancore-Cochin and
lMalabar-South Kanara where it fimslly established itself on
the 29th.

# Valabar-South Kerara coasts where widesrread ard locally

Year Date Issued by
18 Lay P.R.
Pisharoty
19 Moy "
28 Mey 1
29 May "
M.W.R. (ay)
1956 15 May  P.R.
Pisharoty
16 lay t
18 Nay te
19 iay "
20 May  S.H. Ray
Chaudhuri
21 May P.R.
Pisharoty
M.W.R. (Yay)
1957 11 vey P.R.
Pisharoty
12 May e
14 May 1
18 May te

A temporary advence of the monsoon is taking place into the
laccadives area.

Temporary advance of the monsoon into tle laccadives area is
not maintained. S

A temporary advance of the monsoon is apparent ly again take
ing place into the Maldive-Laccadive area. '

The temnorary advance of the monsoon into the Mzldives-
Laccadives area is meintained and may extend to the Malabar
coast within next 48 hrs. :

A temporary feeble advance of the monsoon is taking place
into Travancore Cochin and south Malabar,

A temporary advance of the monsoon in Travancore-Cochin and
south Malabar is mainteined.

The Arabian Sea branch of the monsoon advanced into Maldives
Comorin area on tle 18th into Travancore-Cochin and Malabar
on the 21st.

A temporary incursion of equatorial maritime air is taking
place into Ceylon and the extreme south Peninsula.

Temporary incursion of equatorial ~eici+in: o

%0 LT eme
scuth Peninsula is maintained.

The influx of equatorial maritime air into the extreme south
Penirsula is not muintained,

xifi

Bquaterial Maritime air is spreading into the south Peninsula.

Year Date

1958

30 May

51 May

1 Jume

9 June

10 June

11 June

Issued by

T

1t

11

1y

11

M.W.R. (May)

(Juna)
13 May s.N.Béy
Chavd huri
14 ey "
17 May 1
24 Mey !

3 June

A temporary advance of ménsoon has taken place into Kerala
and neighbourhood.

Yesterday's depression in east central Arabien $ea was cen-
tred at 0830 hrs. IST about 200 kms west of Bombay. ' m-
raratively dry Arabian air which has come round the derre-
ssion has served to completely cut off sunply of eauctorial
maritime air into the south Peninsula.

The southwest monsoon is advancing into Comorin-ialdive
area.

The Arabian §ea branch of the monsoon is confined to Izl-
dives-Comorin area. The northemm limit of the monsoon
air at 1'km e.s.1. passes through Trivandrum and Port Blair.

The northern limit of monsoon air at 1.0 km a.s.l. passes
through Alleppey, Trichy and Port Blair.

The nortlern limit of mormsoon air 1.0 km a.s.1. passes th-
rough Honavar, Nellore, Chitiagong and Imphal.

The monsooh tes temporarily weakened over Kerale. The
northern limit of monsoon air at 1.0 km a.s.l. pesses .th-
rough Gochin, Trichy and themce to Akyab.

Monsoon has temporarily receded from Xerala. Northern
limit of monsoon air at 1.0 km a.s.l. passes through Mannor
and Sandowey.

The monsoon is reviving over Kerala. Northern limit of
monsoon air at 1.0 km a.s,1, passes through Kozhikode,
Cuddalore am Sandoway.

A temporary advance of the monsoon took vlace into Kerals
and neighbourhood on the 218t ......

The Arabian Sea branch of the monsoon set in over Ferala
on the 1st June.

A temporary advarce of the monsoon is taking place into the
Ceylon-Comorin areas,

The temporary advance of the monsoon into CeylonQComorin
areas is maintained.

The temporary advance of the monsoon into Ceylon-Comorin
areas is not maintained.

Conditions are apparent ly becoming fevoureble for the sdva-
nce of the monsoon into Ceylon-Comorin area.

Conditions are favourable for en advance of the monsoon
into Comorin-Maldives area.
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vear Date Issued by Report

Year Date Issued by Report
9 June 8.N. Ray Conditions are favourable for the advance of the monsoon in- 8 June TM.K. The monscon current hss advanced into the south Konkon end
Chaudhuri  to the southeast Arabian Sea within the next 48 hrs. Nedungadi its nortlern limit runs through Harmai, Kakinsda bnd Akyad.
1% June vt Conditions are favouranvle for the advance of the monsoon M.W.R. (May) Monsoon advanced into Kerala on 14th more than a fortnight
- into Kerala and southcoastal liysore within the next 48 hre. earlier than uswal.
14 June " The monsoon has advanced into Kerala and sputh coastal
lysore. 1961 19 May P.§.Fent The Arabian Ses brarch of the monsoon is cdvenoing into the
M.W.R. (June) The monsoon advanced into Kerala and-south coastal Mysore on extrene south Arabian Sea south of Lat 7°N and conditions are
14th as much as sbout a fortnight later than the normal time. favourable fér its advance into sguth Kersld within the nex
48 hrs.
20 May e The Arabian $ea brench of the monsoon is confined to south of
1959 17 May X.C. Rai A temporsry advence of the southwest monsoon may take place Iat TOX.
i in the th Arabian Sea th of Lat 79N, . ,
Sizoar w o ran ‘s‘ sov e 21 May ' The Arabian Sea brénch of the mogsoon has rapidly advanced
27 May " Conditions are becoming favourable for the advamce of the along the west coast upto La¥ 13°W.
monsoon into Comorin and Meldives aress. The Arabian Sea brarch of the monsoon advenced into extremd
th Kerala 18th and rapifly extended northwards upt
29 Vay v The southwest monsoon is apparently edvancing into the sou_ o by pldly exi nor upto
; . Lat 160N by 22nd,
Comorin ard Maldives areas.
30 Yay " Tne southwest monsoon has advarmced into the Comorin and Mal-
dives areas and is likely to burst in south Kerals within 1962 14 May T.M.K. The southwest monsoon has temporarily advameed into the Mals
the next 36 hrs. Nedungadi dives, Comorin area and may exterl into the Laccadive area
within the next 48 hrs.
31 May " The southwest monsoon has advanced into tke south Malaber )
coast. 15 May LE] The southweat monscon is confined to Oomorin Meldive ares
and Ueylon.
W.¥.R. (May) The Arabian Sea branch of the monsoon advarnced into the Co- .
morin lizldives area on 30th and into south Kerala on 31st. , 17 May " The southwest monsoon has set in over south Kerale .

18 May 1 The monsoon has advarced into Keield and south cozstal
1960 10 May A.A. Rama The nonsoon air is temporarily advancing into the Arabien Vysore and is likely to extend temporarily north coastal
Sastry Sea Islards and into south Kerala. Mysore anl Jouth Kamara.
13 May " . Temporary advance of monsoon is likely to take place inta " M.WR. (May) The southwest monsoon advanced into south Kerala on 17th Mey

Kerala within next 36 hrs. and extended steadily nortlwards along the west coast.

14 May " longoon has temporarily advarced into Kerala and is feebld.
17 May X} Monsoon has been vigorous in south Kerala . 1963 21 May K.R. Saha The monsoon has temporarily advanced into the Arabian Sea
. upto Lat 10°N.
21 May " The mensoon has strengthened over Kerala amd is likely to .
advence into coastal Mysore dwring next. 24 hrs. . 2% ¥ay A3 The temporery advance of the Arabian $ea bramh of the mon-
soch "is maintained upto Lat 10%N.
22 Yay " Northern ljmit of monsoon runs tirough Honavar, Nellore . . '
Goco Island ard Amherst. : 25 May " Thé, Arabian Sea wamch of the momsoon is advancing into
Kerale.
29 May " The ArabienSea branch of the monsoon is strengthening alo- X . .
ng the Malabar-Kanara coasts anl is likely to advame into . 1 June " The mongoon is generally moderate over ti® Arabian Sea south

the extreme south Peninsula within next 36 hrs. of lat 100N,

31 May T. wiX. The monsoon current is weak along the west coast and is
Nedungadi likely to be weak.



Year Tuote Issued by
3 June X.R. Gaha
MR (May)
(June)
196426 May ¥.R. Saba
&G Ay 53
4 June »s
& June PyS
SR {fune)
{965 25 ¥ay K.L. Sinha
26 May . 18
ﬁ“ R. \}‘I‘V\

1966 26 kay
Rac

29 May . 1y
3 June K.V, Chelam

4 June Iy

e o o e e e AR e e P S e v ST A e Cmm e e

T. Raranarls

Report
e - D e

The mons oon hag’ advzmdac} s A& Weak currentihth Kerala. Its
northern limil-runs ‘through Amini Divi; Calicut, Nagapatti-
pan and Piapond- Tsland.

Southwest.monsoon’ advaneed. into t{;s \extx'eme south Kerala on
31s% Mgy which is aboub:-the horagl. date -

'he “southwest monseon extended raplc‘ 1y northwards \{p't‘o the

south:Korkan. by. 54h June...

‘Lhe southwést . monsoon is establishing.over.gcutheast Arcbi-
an Seasolith of Lat 10°N, .

wrdtiel indigations.of, establishment of southwest monsoon
ovar southeagl Arablan Sea south of Iat 10°N are not main-
tained.

Conditidns are becotihg favourable "for ‘extension of monsoon
over Comorin, Maldives areas.

“The southwestsongoon, has.edvaiced into south -Kerals and

southeast, Amblan bea e Tat? 10%0 %
of ‘the monsoon’ runé thrgdgh Cochin,
o Rangoon.

: Yhe no!fther_xl 1irit
agapaitindm and thence

The, southwes} moysoon advaniced- slowly-and set in over south
Kerala. ot Sth which’ is about 5:days later than the normal
date, -

The southwest monsoon is advancing into the Comorin,Maldive

s area,

The southvest ronsoon has advanced into Kerala south of lat
10°%.  The northern linit of the morsoor current passes tjr-
rough Cochirn, Nagapsttinam and thence to Diamond Island.

The israbian Sea branch of the monsoor advanced into

south
Xerala on 26th of May.

he “southwest monsoon is advancing into the Cororin aren.

<he Arabian Sea branch of the monsoon is advancing into Msl-
“ive erea and the adjoining southeast Arabien Sea south of
lat 8 -

Kersoon has advan:ed :nto south Kerala and into south Ara-
Yaan Searsovth of Tat 10K,

the morgccn i acvarcing into noxrth Kerala.

W eAWLET L L T VST T
Year Date Issued by
g e . tn o e e e e o e e = o -
5 June ’s
MW.R, ( May)
{June)
1967 15 May  KiL, 'Sinhe
9 June

The monsocn has advanced into north Kerala,

The Arabian Sea branch of the monsoon advanced upto iat 3%
by the end of the month.

The southwest- mongoon set-in over south-Kerala on 1st «une
which is_aboub- the. mormal date.

Temporary advance of southwest mrnscor has taken plrce int,
the Arabian Sea Islarce and feraisn.

5 he monsoon has revived over Kerala.
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