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for the other three the warnings, 
at ion o£ the informa\ ion at our tlis1 
weather very seldom realise that ii 
the greatest value to other !>hips by 
Rervice. 

The warnings issued during the year, chiefly l 

officers, for heavy rain likely to cause floods were the occas1~ · -. appreClMh<l 
report~. In addition telegrams were sent to three military authorities in con­
nection with the operation::; in \Y aziristau ; and of these the General Officer 
Commanding snid ' throughout the operations of 1920-21 and the "\Vana Column 
operatiom the.c;e wires have been of the greatest value.' 

Owing to the stringency of Ute flnanci:~l f;ituation no progress has been made 
in the project of transferring the work of the Colaba observatory and o! the 
Bombay Meteorological Office to a single combined institution at Juhu, where 
the Bombay aerodrome was to be established. Two other building projects 
have bef'n prepared and have receiv~d udministrative approval, one for a new 
eugine bouse ar .Agra and the other for a uew wing to the Simla office, which 
has at pH•sent 110 workshOJ• and CJnitc insufficirnt library accommodation. 

l'he chart at the end of the report illustrates the general changes in activity 
ancl in budget provision for the year. 

CHANGES IN ~'HE STAFF DURING THE YEAR. 

2. Mr. \V. A. llarwood, 1\LSc., resigned his appointment, and Mr. T. K. 
Chinmayanandam, M.A., reverted to the Finance Department, during the year. 

Mr. G. Chatterjee, 1LSc., and :Mr. V. V. Sohoni, B.A., B.Sc., joined the 
lepartment and were appoiut~d Meteorologists, being posted to Agra and Simla 
· Jspectively. 

Mr. P. N. Mitra, Meteorologist, Bombay, made over charge to :Mr. W. A. V. 
D 'Rozario on the forenoon of the 1st April1921. 

Dr. Savoor took over charge of the post of Meteorologist, Madras, from 
Mr. Barnes from the 4th May 1921. 

TIIE SYSTEM OF STORM WARNING 

3. The work of warning Indian ports of the approach of cyclonic storms or 
of bad weather is performed from the Simla office by the Director·Gencral of 
Observatories, and from the Calcutta office by the Meteorologist, Calcutta. · . 

Thirtytwo port~:> are warned from Simla for storms in the .Arabian Sea. 
ll,ortyone ports and 11ineteen River Police ~tafions were on the list at the begin­
ning of the year for warnings from Calcutta for storms in the Bay of Bengal ; 
but or these Table Island and seven River Police stations were subsequently 
dis:..oPtirmed. In n.!dition fo these special rncsJ-::tges sent during stormy 
weathPr the Uetcvrolog1st, Calcutt:!., provides fthipping at thirteen ports, with 
daily information regarding the weather over the Bay under a special system of 
"additional " signals. Shipping at sea is also supplied with the latest informa­
tiQJ! regarding th~ we~th~r by means of wireless bulleti!ls, which are trans-
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nt nl)mbay. Karachi. Calcutta, 
ctnd ~\den. The weather bulletin::, 

arch 19:!0 at the rettUel>t of the 
arning !>ystem may be found in the 

.tse at Indian Ports '', obtainable from 
tinting-, India, at Calcutta. 

'' .\1:S1XGS FOH sToR:-.I s 1x THE B.\Y o~· BE:-<O.\L. 

4. During the year warnin~s were isstwd for nineteen clistnrbauccs, but none 
of thrm was classed as " severe ". Dmiug six of them (~1st-30th July, Jht 
.August-4th ::;eptcmbcr, :>th-8th Octobe1·, ~4th-27th October, 7th-9th Xovemb< l' 
and ~7th-30th December ) winch Hi sea reached gale force ; the first and fifth 
were -storms or moderate int•.•n::,itr ami others or only slight inteusil~. 'l'hr· 
wuruiugs were correct and complete except that in the fourth storm on the 
25th October the depression" <ts located in the south-west instead or the centre 
ot the Bay and that during the moderate storm of the 7th to 9th XoYembcr a 
careless barometer reading from Diamond Island led to au inaccuracy in fixing 
the position of the storm centre on the mornin~ of the 7th: this error was 
brought to light and correctc·d ten honn; later. In addition to the nineteen 
disturbances mentioned abo\'e there ''as a disturbance bctwet•n ·the 7th ami 
Uth April which moved from thr southwest of the Bay and disappeared off 
tlw north 1\fadras coa~t: altbou:-rh winds reached f!ale fon•e in this on one day 
it did not develop into a crelonic s10l'm, \rth cliffit•nlt to dt•tet•t from the land 
ob::er\'ationb aud passed unnoticed: so far as is ~;;.nown no loss resulted. 

\VAR!'<ING:-; t'OR f;TOR-'1~ 1:-.i 'I' ll!; .\R.\Bl.\!" 1--'L.\ Dl'R1NG TUB \'E.\R. 

5. 'l'he l::;imla office wams the west coa:-~t port:-~ not ouly Jor storms, but also 
for squally w(•at her, t•specially a1 1 h<' ht>~inning or the monsoon. There '' rre 
11iue periods ol' d i:-~1 tll'lll'd wea1h<·r i 11 t h t• .Arabian Sea for which warningl-i wero 
issnctl ; ftnd only OJl( of the!-!! dJstm·hal'ees. that of ('doller !lth-13th, developed 
into a cyclonic storm. Thi-:; originat<•tl in the 13ay where it wal-l so sn~all that, 
alU10ugh it had a core with hurrica1w wim1.;, it wa!> hardly felt at a distance of 
60 miles from the eeulre ; and no indications were given at the coast htations 
of its ~>enl'ity. It crossed the P cuimillla "ith quite unusual rapidity and 
clevelopl'd into a seY<·~·c stomt in the At al•ian 8ca nt CJIItt· inslt•atl of in one or two 
days. In the abHcncc of all wirch•ss information from ships which had e.xperi­
~nced its Yiolencc it was inevitable that this should be "t'l'Hth under-estimated ; 
t:>O the warnings wcr<- not hvistcd early <.·uou~h and w;rc lo,~·ered too soon, and 
shipping and ports were warned for the existence of a depression only, instead 
of for a severe but small storm. 

'FLooD WARNING AND WEATllER FoRECASTS TO DISTRICT, IRRIGATION, RAILWAY 
AND OTHER OFFICERS. 

6. This wol'k is carried out chiefly by the Simla Meteorological Office, and 
partly b~· that of Calcutta. 'l'hr annn~ements haYe hl'en made at yarious times 
r,ud differ considerably in character, according to the nnture and extent of the 
fio•Jd or w<:>ath~r warnings n·qlli1·et1 h.r the of'1ici!r;, conccrn•:d. In lll(l"t C.t"r~ 



REPORT ON THE ADMINISTR.­
DEPARTMENT OF THE QOVb. 

CHIEF FEATURES OF TITE YE.\R. 

1. The efficiency of a scientific department i::; so complrtely dependent 
on the maintenance of a trained staff that the loss during 1921-22 of +wo officers 
in r.ddilion to the two of who111 we were cl<>pr:Yetl in the pre' ions .' -..ar has 
Leen the most important fact in the history of the year ; and. botb oqicet'S, 
Mr. \Y. A. Harwood and Mr. '1'. K. Cbinmaym1andam, 1·esigned. on a~~~nt of 
dis"nti>:faction with the Jay and prospects of the dPpartmrnt. Mr. Ilarwockl 
was offer('d and accepted a post under the English :Meteorological Office, and 
is go·ratly missed in the upper-air observatory at Agra. He had there do.ne 
se,·ct·al years of active and nluable work ; and he was relied upon in connec­
tion "·ith the increased actiYities of the ohsrt·Yatory which, it had been con­
fidt'ntly hoped, would have been possible after the conclusion of peace. Mr. 
Chinmayanandarc v r.s OJ or <'f the IOO!lt pr(lmising of the younger 
pl1ysieists of India ; but after some two years' service in training at Simh 
and as Director of the Bombay observatory h(' has reverted to the Accounts 
Department. 

Mr. Harwood's vacancy was filled by 1\!r. Chatterjee oi the Presiden\ly 
• College, Calcutta, and Mr. Chinmayanandam 's by Dr. S. K. Banerji of the 
C,>Jlege of Science, Calcutta. To one ·of the vacancies of J 920 in the Rimla 
offlee :\f1·. Sohoni of the Wilson College. Bolllhay, was appointed in 1\farch 
1922 ; lJut the othe1· ''ncancy is still unfilled. None of the newly appointed 
men had a technical knowledA'I' of meteorology and it has been with very 
g-1·e:~t difficulty that the routine work of the department has been carried on. 

Fortunately however some progress in research work was rendered pos­
sible by the presence in the Simla office for some months of three workers not 
1•onnected with the department : for their benefit weekly ' colloquia ' \vere 
lu•lcl at which papers were read and discussed. :Mr. J. C. Kameswara RaY, 
l\T.St• .. a ··<>s<>arch stn·lPnt from tlu• Calcutta TT11i' ersity, made a careful 
nnalysis of all the colrl weather storms for the past twenty years and thus 
appreciably advanced the preparation of typP maps for daily forecastin~ : 
"!\f1·. C'. Seshachar, M.A., in trainin~ for sen·icc in tlH' l\Iysorc State, im·esti­
g'nted the rvidenee from the lakes of tbe Tata electric power company re~ard­
;na- 1hr influence of forec;ts ancllakr.s on rni11fall : 11nd Mr. P. C'. Mahalaonbis, 
11 C'nlcutta Professor, critically examined by sta'tistical methods some im­
l)Ortant European work on the inter-relations betweC'n pressure and tempera­
tm<> in the upper air. The methods of Forecastinl? for the winter rains and 
for the monsoon haYe alc:;o been adv11nced a sta~re further : early in the year 
investigations on the monsoon of the P enimmla durin~ the past 45 years Jed 
to a formula based on only three factor<; which predicts over two-thirds of the 
Yariations of the rainfall. a'l compared with a half, which was given by the 
formula of 1908 : formulre for other parts of India were also obtained. A more 
l'PC'ent rxamination of ronditicns at the ('C'ntres of nction which larl!ely control 



.rther relations ; but Yery much 
detailed forecast can .. he produced. 

~ti~ntion by ~lr. Field uow completed 
... ne!et·~ the dl'Illtrtmeut has alwnys used 

-~•~:nt the sun's t•nys and thr radiation from the 
~ Llng- the instruments. 'l'hese sheds arc :-.aid to have cost 

-~·~~•erly les<> wan 1-<s. 200 but now are pricrd nt about Tis. SOO ; and the employ­
ment of some different device for efficiently shncling- thenuomett•rs is tlll'l'(~fnt•t• 
desirable. Experiments with other types of shed and with various louvrecl 
fltevenson scrcenK have been in progres<> at A~rn fot· t lw past two ) ears and the it· 
characteristics al'e now known for usc in Indin. As a result, Stevenson serrcns 
are to replace all sheds in India as opportunit:r oll't•t·s, and as the new sct·rctt'> 
will cost only about Rs. 50 each, their usc "'ill re•mlt in stwinl-( annually about 

Rs. 9,000. 

The scientific side of the upper air work hr~u11 in .\g-ra in 191l was ham­
pered ~rcatly during tl1e war by the absence of ofticet·s on firld sen·icc. This 
year however a real advance has been made iu thr di~em;sion of results. From 
the pilot balloon observations which tell the wlocity and direction of the U]l})('\' 
winds we have gained a clearer conception of thr ~eneral circulation over India 
in the two monsoons ; the instrument hnlloous '~hich haYe bern sent up to 
record the air temperature, pressure and humidity as thry ascrml, thomrh not 
very numerous, have been sufficient to disclose the npproximatc Yalues of thc.;c 
elements in thr different sea<~ons at all hri:.rht-; up to 3:1.000 feet. )ft•moir-., 
giving all tl1e available data of winds at various l1eighh haw been puhlished 
for the use of aviators, and discussions of the other datn on thrse subjects are 
ready for publication. 

Upper air stations were started at Qnetta a11d Peshawar to srne the needs 
of military a"iators fiyin~ on the .fr·ont.ier. Himi1at· oh~en·atiom; werr resuuwtl 
at Calcutta and Akyab, and were continnrd at .\f.!t'a, Lahon•, ~imla and 
Bangalore. "Gpper air measurements from all thrsr Hlations cxcrpt Bangalore 
are available every morning at Simla fot· usc in prrparing a daily trlegrnm 
for aviators in north-west India and in forecastin~ the weather ~cnerally. 

Mention was made last year of the incn•as~ in rt•stlonsil>ilitit>s o£ the 
department in relation to upper air work for the Ro~·al .\ir Force. ~\ furtlwr 
demand for simil ar information has he en arising in comH'<'t ion with Art illrry 
practice camps, and by way of trial thrrc of thPsr han hf'l•n attenclt>d in the 
past by balloon partieR from .Agra. It is UJHlrrstoo<l thnt as a rr~ult of thr. 
use~ulness of the work done in these eamtls the dPmand in t IH• coming Yl'al· will 
be mcreased, and Agm has been provisionnll~· asked to make arrangements 
to send balloon parties to ci~ht camps ranf!in~ in l<ite from Relc;anm f{) Qnettlt. 
With th e present staff it will not be possible to meet the whole of this 
demand. "V, 

l 

~he wnrnings for port~ an(! shipping- in thr Bay of Ben~nl 111111 the 
.Arabtan Rca were on the whole carried out snr<•t>ssfnlh·. In tht• ]i .. ht of the 
fuller infor~ation subsequently availn blr. f 1·om lo!!s of ·~hips, which'" ennblt• us 
to test the mferences made at the time from th~ coast oh~crvatious. we find 
that of the seven storms which formed, the warnin~'l for four were eorrrct : 



'flte central obq~rvatory at .Ag. 
the rmrent worh. of th~se outstat1t. 
arrears in the co~pntation of uppcr-a1 

A complete analysis of cloud obs·~n .... 
also of observations with kites nnd :--nu11din:;r balloon~ m._ 
was undertaken. and three paper::; gi\'illg the .,.c;;nlts of thi:s '· 
for publication in the India ~Ietcorological ~lemoirs. 

A papet· " On exposures of therrncnat<·ll'rs in India" wa~ srnt to press for 
f'ubl~cation in the ~lctnoirs, anu l\1'0 •lnpu·s ''Pr~ t•rt·pared hy Professor P. C. 
l\1ahalanubis. ou the ~.eat of actiYity in th•' t!ppt'l'·Hit· and on th~ ptfcct of cnors 
of oln'Cl'Yatiou on npper-air relationships. 

lh:sEA..•wuEs IIY 'l'llE ::)o;L.\ STAFF. 

9. Shortness of :;tafi' prcwnted any of the ~azctted ofriccrs from carrying 
on systemilt ically the preparation of type ma)'s for daily forecasting, a matter 
of param:mnt nnportance. 

Stati..,til!al work for im·estigating the n·!ntion of prr::;surr nt centres of 
action with the mot·s~(ln ntiufall of tlw l'endl"lll~t waq lllHlPt'laken, m1u a 
formula was obtained "·hieh would c11ablc th1~ department to make a forecast 
in Fcbruur,\· with a conel:ttion ro-fffkient Lral'ly as hi~h as that obtained 
with the old fo:-mula fo1· 1hc .Tunc fm·ecast. For the forecast in .June a fonnula 
was found which g-aw a corrc•lalion c·o-cfli<-il'lli of 0.8, i.e., \rltic•h should give 
inclication'!'l:c~arding 80 per cent. of the vnrintions of rainfall. The investi­
gation was extended to the monsoon raiJ:f.'lll of uol'lh-west India also, but with 
l ess snccc~s. 

Om<ERVA'rvmt-.:. 

10. The Directors of the ~olar physics ob!';ervatory at Koclaikanal and of 
the magnetic observatory nrar nomba,\- publi"h separate annual reports to 
which re(erclt ('(' may Ml~ made fol' f<Ccomtts (If thc·it· work. 

The purely mcteorolo~ical ohsc:·,·atoriPs nnclrr the clepartment 's care 
number ~281, and inclucle ~tat ions as far afil•ltl aF: Tehran, Kac;hgar, Aden and 
Seychelll's. Their c•laso.;ification aP<:ording- to the frequency of the times of 
observation nncl to the munbcr of elc·ments oh:-PnNl was described in the 1018-19 
report. "While the maintcmnte<' of these c•h:wrvatories, the supply to them of 
tested instrunwnt~. aJHl the earcful ~1'1'11 1 ill~' cf their obsen·at i(lns to detect 
mistakes natmally <'ntail much work nt lwarlqnart<'rs, it scemH llllllCCt'~sary to 
deal with i t ilt clc:tail on twc•omJt r.J' i.-s 1'0111 i11c chnmcter. The eorrectncss of 
observation~ rlepends upon the ront inwn:re o!' good exposure and coJHlition of 
instruments at ohservatol'ies. ;:nrl upon tltl' ac·cnrMy of reacling by observers. 
The former point c·an only lw F.N:urrd hy iu~pection visits of trainer] officers, 
but the latter e:an to kOnH• extent he cl'timttte<l at headquarters from the data 
r eceived. A .ind~ment on the standard of ::!'Clllac,- maintainr1l itt rcaniw• the 
instruments may be g-athered fmm tltc lli tmhrr ~f mistakP<; clc>trcted i~ the 
data for the Indian Dail.r Wr:ttltrt· Ilcport. The stations of :;rrrat reliability, 
in which at most one 111istakr hm; hee!l ddec;tPcl, Iltlmberccl 12, while the 
number at which more t1111n [(J mistake's wr·n• m~tilr wnc; ~. 



,.\TORTI:S. 

"'maintl•Jwnce of accuracy in rc:mlts 
.wd ~horltH·ss of stnff, and during the 

,,•1·t ion ll.ts t'allt•n to :.bout a third o[ the 
•• avin:/ I•> be h·ft mainly to the single Inspector 

V .1.. ! ' 1:\: (,' host• 'fh is onit•cJ' insJ>ectcd :J5 ob~crvatories 
Vl Uo-,\.&. ,........ 1 .at • • " ' ' 

during t~H' year, ~1r. 0. Chatterjee 3, while the Di• ector-General of Observatories 
llladc in!'oopcction~ at .\lipore, .Agrn, nombny ntlll ::\1adras. 

Tt was stated last year that it "0t.ld Lr IIPl'l'ssHI'Y to arrunge for more 
frequent insj)CC:tiOUS in future, if l'CliUIICI1 Wl'l'l' tO be pJaceJ UpOn the tlata Of 

obscrYatot·iP~, and with the recent appoiullll<'llb to n~eant gazetted post') this 

should JiOOll ue possible. 

)JART~I: )fcn;OI:<Jl.(uiY. 

12. The want of weather tcl••gr:nn: fl'om ships at sen ha-; always formed 
a difii<>tllty in the determu~utio11 of tlw monmcnt and intensity of storms ; 
iHfer<>nees had to be mac'lc fl'Olit the c·NJst oh~C'rvatlons only. To anive at 
correct conclu~ions a bont storms in the .. \ t·ahimt !'::iea wa~ especially difficult, 
as their wowments had gl•nerally to lt(; infl't'l'l'll solely from the observations 
rct·civcd from tlw west coast of l ndia, wlwrc HH•n·over the \Vcst<>rn Ghats have 
a uisturbin~ rlfect npon the wiml tlit·reti•lll'-o. ~\('eor<lin!!:ly a system was 
Ol'f!81li7.e<l in H.ll ~ 1'01' <>01lt>clin~ \\l'a\hPr ohsPI'''ations from ships by wireless 
tel<>graplly ; lmt shOI'tly at'tC'r ils in; ~·ncltll·l inn it hac\ to be stoppt>Cl on account 
of the wnt• HJHl it could Hot he tP:-;mm•tl until l!l~O. 'l'hc :\1arconi Company 
wert• askt•tl whether the) woultl a llcm \\t:tllt•·t· liH'sSlll-!t''> to b<' transmitte<l 
free of sl1ips' <>lHlll~l'"• a t·oncc~sion allcn,·t•rl to CIIH' or two othPt' counlt'iC'~ mtd 
they a~t'I'NI to this ptopc..;al, \\lJieh lOOk <·D'Pl't l'rom tlw l~t ,July 19~1. 'l'lw 
~y!Stem worked fa i l'ly well 1lming the : t'H t·, nnd tlw mPssa~t·s J'Ccci\·Nl during 
disturbed weather, thot1gh few, WC're Yery nse£nl in determinin~ the moY<>ment 
m1d inten!lity of storms. 

'i'hc 1\UlllhC'l' of wirele~o.; weatlll'l' ltlC''iSHf;CS ft·om :-hips receiYNl at Simla 
during the year was 649. The thank~ 0f the Dt'l):trtnwnt an• dtw to the Com­
mandt"'!l of ves~e}s sailing in llHlian ''at{•rs for co-oprrating with it in thi~ 
matter. 

At Cah'l!tta an~ Bombay a dPrk at each port spends his whole time in 
vi-;itin~ f;hip:, makinfl' in Pac>h <':t"l' a C:<l1'Y o\' the log and 1\ cmnpari.;ou of the 
ship's haroml'tet· "·ith a secomhtl'Y '-l:>nc4:rll, for the purpose of applying the 
necessa!'y co,-rect'ons to the readin~s in tl1c logs ; and, after the baroml'ter 
compru·isons have been made, a ~tn!lment of th.· .I!ITOr of the !-thip 's barometer 
is given to the cartain, in rase he should th•sirc to make ust• of it. The number 
of sltips visited is matetially less 1hnn that of thr. Yes.,cls which come into port, 
but it is amplro for th~ purpo!les of the dcpartrn<>nt. 

The d~ta tlm~ ohb1ined ::tl'<' utiH!>ed in tlw prepnration of charts of dis­
tnrbanc·~s m .the Ba~ of Bengal rn<l the ~\ t':lhian Sea for fnture reference in 
(!onnee!ton ~nth the storm wnmin!! work of the· department. and in drawinf! 
up an account of the ~torms of the ~·car fClt' p.thlicntiou in the _\nnual Summary. 



these officc•·s t·eqn~rc· teh~rams Pit 

to give he a "Y rain, or informi11g the. 
likdy to give rise to sewn: floodc; wh 
and in other cases, they re4.uire wan. 
long a period beforehand as possible. 

The number of district ofl1cers and officer~ in the •· - -. 
other departments to whom Jlood warnings, weather forecas,~ vt' mtimatwn;; 
of the likelihood of rain during the dry season \\ere sent from_ Simla amounted 
at the end of the year to :!:n. There were also 'i officers of the 1'ckgraph 
IJepartment who rt'ltllin•d \Htrnings for strong \\ind-;. 

Ill order to provide against serious loss of life and property in inland Bengal 
whl.'n a eydonc from the Bay has crossed the coast .f(jl officers were added to 
1 he libt o[ those warned by the i\1(•tcorologist, l'alcutta ; or these -10 are requested 
to hoist signals under Appcmlix D of the Code. 

'l'hc numhct· of special forecast aml waming rurs-;ages sent from ~imla 
cinring the ~-cat· was :!9:{8 and from Calcutta b20. In addition to the telegrams 
from the )1eteorological offices at 8nnla and C'ulcntta "S4 telegrams of actual 
heavy rainfall were !<ent by observer~ direct to varion:> officers. 

Instructions were issued h.r the Government of India in 1898 that eYery 
ollicer to whom storm or flood warnings at·e issued should, in the mouth of 
.January of each year or, in tl\c case of military expeditions, at the close of the 
campaign, fonrard to thr hccl!l of this department a brief return of the warn­
in~~; n:ccin·d and should al ... o repot·t whethet· tho warnings wore satisfactory " 
and whether <IllY changes might be made to increase the usefulness of the 
waruin~s. 

Ucports ou the ordinary storm aud flood warnings Jo the calendar year 19:!1 
were receiYed from 41 ollicers. Of theRe 24 stated that the warnings were 
~;atisfactory, aud the rcmaiuiug 17 offered 110 remarks. 

A comparison ot the reports of floods and of heavy rain with information 
~upplied to the Yarious ofliccrs would appear to show that the system is working 
t-atir-fal'torily, aurl that most of the warnings issued were of value to the reci­
pients. .As illu~trations the following extracts from reports may be of 
iJJ+"rc'!l :-

'l'hc Executive Engineer, Rnpar Division, Sirhind Canal, wrote :-

" They (the storm warnings) continue to be of interest and value to 
officers-m charge of the llead-\\' orks. These remarks apply equally 
to the telegraphic warnings all(l the daily weather reports ". 

The Port Officer, Orissa Ports, False Point, stated that :-

" Tele~rams were satisfactory and effective in giving timely warnings 
ll1 almost every cRsc, except a few which were hinderqd in transit ". 

The Chief Engineer in Sind stated that:-

11 The warnings were timely and satisfactory in every respect and no 
change in tbr. sp;tem is wanted. I appreciate the care and re­
gularity with which the warnings are issued by the .Meteoroloo-ical 
Department''. - -- 0

--



·~, il,jo;,, wrote :-

.8th ,July 1921) were Yery useful 
q q uiek rising flood ' '. 

•LOGTOAL ! NFOR~IA'flON . 

... ~ JJ,_etroroJogient itlf(lnii;·J i<"' Jmblished by the depart­
.u.,uc, ::>Jit::.,.... .d·n:ation was ~npplird to tl:e .Meteorological Departments of 
England, Austt·alia aNl Egypt. Climatolog.ica! information, at times invohing 
special <:.alculat ion. is also provided for ~:<Hll it ary an<l other o11i<'en; of Gon•rn­
ment as well as for priYate firms who arc willing to pay the c.xpeu::.c nect>ssarily 
incurred. The extent to which Uw de}Jlll'lmcnt is utilised i 11 this manner will 
be seen from the chal't apvendccl. 

lVIEDJCAI, DEPAI,TMENT. 

As !n previous yean; tlJe departme11t llfos :mpplied informatioJJ in comJec­
tion with cases of heat-stroke among Bri1islt ~oldiers. .As information was 
reqrured whene\·er tile wet bul11 tcmpe~"ntnre o·v.~e above 75 and as most of 
•mr observatories recorded readings at t. hour& o11ly, wet maximum thermo­
meters were a.aintained at nine c;mtomnents in north-west India and the 
readings were ~uprlied daily 1'o the local n1etlical authorities from the middle 
of April until September. 'l'hc reacbugs wm·e also telegraphed daily to Simla 
and transmitted imnediately to .Army Ilead(Juarters, Medical Branch. 

1:-<FOlUIATION 'IO AVIATORS. 

A ~eneral fol'ecast for north-\\m:;t ludia with a summary of the existing 
upp~r .vinds was telegraphed daily up to 1.be J 5th 1\Iarch 1922 to the Royal 
Air Po1·ce, Hcadqu:tr1.ers, who clistrionted the in.formatiou to all squadrons 
concerned ; but in view of the financial sttingency these daily telegrams were 
discontinued after the 15th March. 

WARNINGS TO Tl!E MILITARY AU'l'HORITIES IN WA.ZIRISTAN. 

In response to a request for " early forecast by telegram whenever there 
is a likelihood of bad weather in \V' aziristan " warnings were sent to the 
General Officer Commanding \Yaziristan Force, Dcra Ismail Khan, throughout 
the year, to the Off.ct'l' Connnanrling, \Vana Colnmn, Jandola, till the 7th 
F!'lbru:xry 1922, fmd to thP. Army Uead-1narters, Kol!at District, between the 
5t.h Jan·uary to the 8th March 1~:22. ln a-;hing for the continuance of 
these warnings to 1iH addre:s;; the General Officer Commanding the Waziristan 
Force remarked that "throughout the operations of 1920-21 and the Wana 
Column operations these wires have been of the greatest Yalue ',. 

UPPER Am ·woRK. 

8. ~ increase in the number o.£ pil<'t haUQon stations was made, repairing 
to some extent th& ClisadYantages suflcrcd .in th1' previous year from the ne~:es­
sity of closing- sta.~ions and p:1l'ting with trai11ed staff. Thus Calcutta and 
A.kyab pilot b~lloon stations were reopened in :May and August while Quetta. 
~d P~sb.~wac ~~re started in June and September respectiv~ly: 



The arrangement n1ado with Royal Alfrcu 
collecting mariuc data frc•m the Indian Ocean, ha:) 
thanks of this department ure ugain du~ to that office for 
am~mnt of useful data. 

~NOWF.ALL RECH;TRATION lN TilE MOUNT.UN DISTRICTS TO TilE NORTB • 

OF INIHA. 

18. The information as to the amount, distribution and time of occurrence 
of the snowfall in the llimalayan and Afghan mountain areas was on the whole 
tolerably complt>te, a11cl the thanks of the department are again due to ctlle 
y~l'iQus ~fti.cers who have collected and f(•rwanled it. 

RAINFALL REOISTRA'IIO::-< • 

• 
14. The registration of rainfall in India has invariably been carried out 

by the provir•ciul authorities. In 1889 a uniform system was introduced by 
the Government of India, and the Director-Geueral of Observatories was made 
consulting offic<.>r in connection with this work. His advice is sought regarding 
the starting of new Tc.ingauge stations, and he receives annual reports from the 
local o1icers respunsible for the registration of rainfall upon the efficiency of 
the work. A general aeeount of the sy~.tem, which came into operation in the 
y~all 1891--92, will be found on pages 5-S o.f the Administration Report of the 
year 1889.90, ancl on pages 6 nnd 7 of the Auministration Report for the year 
1890-!Jl. 

The following is a statement of the number of rainguage stations from 
;which data were received for publication in the Rainfall data of India at the 
~nd of the year :-

. . 
Number ' Number 

Province. o£ Province. of 
a\.n.tions. •tation1 • 

. 
Burma ... ... 2Sl "Baluchistan . .. . .. 84 

.luam ... ... 126 .Rajputana . .. ... 176 

Bengal ... ... 244 Central India . .. . .. 118 .. 
l3ihar and Orissa ... ... 312 Central ProTincea and Berar,,, 189 

Uaited Province•." ... 276 Bombay and SiM . .. 289 

~jab ... ... 192 Hyderabad . .. .... 19 

Xaahmir ... . .. 88 Myeore . .. . .. '17 

North·We•t Frontier Province 33 Madras ~nclndihg Pudukkotai, 624 
I 

Coo1·g, avancore and Cochin). 

1 
• ~ stated in the last 'Administration Report a letter was addressed in 

January 1920 to most of the officers in charge of rainfall registration ask'tng 
f~ !11.2!'~ f~qufnt in&pections of raingauges ; it was sugg~st~d that they sh2_uld 



:1 . ... 11adras Pt·e~idcncy of informing the district 
• .. t ('f the names of the stations which had not been 

. v. w .. lring them to inspect as many of these as possible 
.. _, 'J' tl reports for 19~0-21 ~;bowed a gt·atii'ying r£sponse 

t. Tl: · year's rE'ports exhibit a further iwpro\'cmcnt in the 
,JC&tlltl~"~'S inspected in Bengal, Bihar and Orissa, Kashmir and 

. ~yuerabad. ~, , ..:rcentagc of iuspecrions ottaincd last ·year ~ms maintained 
in all the otL. ~- • . • oYinces with the ~;inglc cxcrption of the t:nitcd Provine~s ; 
'VhE're 1 '"'~'' \"l"' the number of stations inspected this year was only two-tllirdi 

, Th~> •' uowing rerorts give a brief snmmary of the reports of the officers 
in c\~rrre of registration for the year 1921-22. 

B•!rma.-Thcre were 230 raingau~c st.ations against ?16 last year ; nine 
new stations WE're opened in the. pooriy represented Northern Shan States. 
Of the total1 R were meteorological obsenatories, 26 were in charge of the Pub~ 
'Vorlcs Department and 2 in charge of 1he Agricultural Department ; the rest 
~ere mloier district officers. 'l'hc tot-ll number of rainga.uges inspected during 
th~ year was 178, &nd the inspections were :::.atisfactory :of the stations inspect~d 
144 werE' reported to be in good, the rest iu fair condition. 

Assam.-Thc number of stations inspected was 114 and the number of 
inspection::; 160 ; 1 hP. corresponding f;gures last yPar \'I ere 117 and 173. 

Bengal.-Tl;e number of station!! inspected was 151 as against 114 th~ 
previous year and 78 in 1919-20. The numbel' uninspected was 9-!. 

B11lar and 01'issa.-The Director of Agticulture states : 

" It is satisfactory to 110te that cut of 285 stations 242 stations were 
inspected by Gazetted offi('ers n~?aiust 210 iJJspectcd last year. The number 
of in<>:pections ir creased in most districts, but in Patna only 5 out of 17 
gauges were mspcctcd. Steps were tak~n to remove t~e ddccts disclosed 
by the inspection cards. 

Registration was neglected or iuaecurately carried out at several 
stations in charge, for the most part, of minor police and post office olliciab;. 
It is difficult to bring effective pressure on such agents in connection with a 
duty in which they have no interest whatPYer and the value of the statistic.~ 
could probably be improved considerably by abandoning the registration at 
stations whue the officer responsible -proves incomp~tent, and having the 
fact recordrd in his character roll." 

United Pt·ovince.~.-Out of 27~ Wnio:us uucl1•r the supervision of district 
1\nd canal officers, only 43 per cent. were iuspcctcd, as compared with 67 per 
cent. in 1920-21. • . ' :rl 

Pllnjab.-115 stations were inspected by ch-il officers once or twice in the 
year. The g~ug:~Cs in ehnrgc of ch·il officers were all in good condition. No 
report 1·egardm~ the llUlllber o£ gauges inspected was received from the Ho hi . 

D . t . Th . s ar 
pur 15 net. e r11mgauges undgr canal officers were also reported to be in 
~d~~ -

K·uhtni1·.-Tne Meteorological Reporter ~lates " Out f 39 t 1· s 
t l ,., · 1 b · ' o s a 10ns, are me eoro 00 1Ca o serY•1Wnes and the rem·tiuinrr "1 , . 1 · · 

• ., l) a1 e mere y ram recording 
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stations. The numb,.r of inspections of raingauge stations m. 
year w11s 14 agaiuc;t 8 of last year, which is satisfactory ". 

Tha Nodh-1Vest Frontier Provincc.--The Revenue Commissioner wri 
that out of 36 ~nnges 28 were inspected during the year excluding two \\'hll 

were d~Htroyed lJy enemy action during the Af!!han War. A paragraph dev~L.! 
to the subject in the .Annual Report of Land Records and Agriculture for 
l!:J:l0-21 states :-" The remarks made in last y~ar's ,.,..~ort as to the necessity 
for inspecting at least 75 per cent. of th<' - · 0 uuge stations each year have 
been ~~omplied "ith, as all the rawgau~es in the province with the exception 
of a few were i11spected by collectors anu their assistants during the year 
under 1'eport ". 

Baluchistcm.--The Revenue Commissioner does not give the number of 
staLicns ;u:,pectcd, put writ·~s " H;ung:mgcs in tllc ~1\:~ency wrre rrgnlarly reau 
by persons in ch~n·~e and inspected occa.siouully by various officers ". 

Bombay ancl Si11,!.-'I'he Director of .AgricHHurc writes :-

" It is Yery satisfactory to note that the work of inspoc,ction has been 
more satistaC'tory even th:m in tho I•rcYioHs year in the case of the British 
districts. Out of a total of 278 gauges in the Presidency as many as 241 
or nearly 87 pE'r cent. were iuspected during the year under report as 
against 226 or 8~ per cent. during the last year. The total amount of 
inspection &l<;o shows an advance over the previous year, the total number 
of inspect~ons during the year being 354 EJgainst 33! of the last year." 

" With. regard to the Native States it may be said that though the 
progress mnde in the last year has not been maintained during the year 
under rer>ort, the atnomtt of inspection is in no way unsatisfactory. Out 
of a total of 61 ~auges as many as <14 ha,•e been inspected. or 72 per cent. 
It iR hoped to make n decided imprvvt'DH'nt, lJy rei.Jcated reminder:; duri11g 
the course of the current year." 

Rajputann.-Th~ triennial report from the Agent to the Governor 
General, Ra!putana, shows that during the three years ending 31st March 
J 922, dl the ruingan!!e stations werP. insp<•cted in all the states except ~1arwar 
and ,faipur ; in the former only 15 stations were inspected out of a total of 
31 and in the latter ~6 c•nt of 40. 

Centt·al PrQt•inccs and Bct'lll'.--'fhe numher of inspections of raingauge 
stations in the Central ProYincc:; duri11g tl1e year was 206 against 202 in the 
previous year and 179 in 1919-~0. In Bcrar there were 64 inspections against 
88 itl the prf'vious year. It is stated that tbE:> inspectu1g officers of the 11 
districts (Saugor, Jublmlporc, Seoni, 1'\arsinghpur, Hoshangabad, Betul, 
Chhindwara, ~agpur, Hnipur, .Amraoti anu Yeotmal) had not maile sufficient 
ittSPCCt ions in conformity with instructions contained in paragraph 10 of 
Revenue Book Circular 1 II-2. 

liYdcrabari.-Th£re are 17 raingnuge stations tmder the Nizam 'c; Public 
Works Department, of which 15 were ins)JCt;tc•d. In addition there is a rain­
gau!!'e in charge of the Residency Surgeon awl one at Bolarum attached to the 
Indian Station Ilospital. 

.:Vy.~ore.-Out of a total of 226 st.ttions in the state 184 or 81 per cent. were 
inspected against 80 iu 19:20 ; 106 ganges were "i;;;tccl. more than once. 
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Madras.-Out of the 492 rain recordiJlg stations 394 were in the Madras 
:sidency ; o~ these 361 or 92 per cent. were inspected. Of the 100 stati~ns 
the States 95 were inspected as against S~ last year. The ~Ieteorolog1St, 

.Iadras, desires greater promptitude in the despatch of inspection rcporls, and 
with a view to economy in postage the invariable use of the inspection report 
!!.:.::ili :nstPnd of letters. 

Sl!MM.ARY. 

In Bnrmn, .Assam, J3ihar ana '· :-;sa, the North-West Frontier Province, th~ 
.Bombay Presidency, llyderabad, :Jiy~ore and ::\1adras, the proportion of rainfall 
stations inspected was over 75 per cent., which is satisfactory. In Bengal, the 
Punjab, and the Central Provinces, where betweeu 50 and 75 per cept. of 
gauges were insp.;lcted, there is room .for further improvement. But in the 
United Provinces and Kashmir, where less than 50 per cent . of stations 
were inspected, serious efforts should be made to increase the percentage of 
inspections. 

SEISMOGR~t·H Onsr.uvATIONS. 

15. Seismological obsen•ations were recorded throughout the year by two 
Omori-Bwing seismo~raphs at Simla and at Calcutta and one at Bombay ; by 
:Milne seismographs at Kodaikanal ; and by means of other self-registering 
instruments at Colab'l (Bombay). 'l'he data were transmitted to the Seismolo­
gical Committee of the British .Association. 

TntE SIGNALS. 

16. The observatories at 1\Iadras, Calcutta and Bombay determine time 
from star observl\tivn:; and communicate it to the local ports by time-ball 
signals. The clistribtltion of time over the cour.:try generally is made from the 
1\Iadras observatory by a signal transmitted daily at about 16 hours over the 
Indian telegraph system. A wireless time signal for the use of ships broad­
onsted twice daily at 1-30 and 1:3-30 G. M. T. from the Calcutta Radio station ; 
the signal is s('nt direct from th·~ Alipore ol)servatory by automatic apparatus. 
At Bombay the Telegraph Department have comp,leted the line from the Colaba 
obscrvatorr to the Radio station, but the automatic apparatus for transmitting 
the signals has not yet b~n installed. 

All th~ time work was performed satisfactorily during the yoor. 

PURLICATlS)NS. 

li. There were no changes made, during the year in the form of the 
routine publications of the department, of which a description will be found in 
the departmental administration reports of 1907-08 and 1910-11. Publication 
of the Monthly Weather Review a•d o.f 1hc Annqal SUmmary, which had been 
Rtopped during the war, was acth•ely 1·csumed, and tlt.e issue fo'l' December 
1918 had appeared by the end of the year. 

The monthly an:l annual supplements to the Indian Daily Weather Report 
have . been printed as usual, and supply the general need for prompt 
information. .. . 
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As n>-nal, the tcl<>graphic weather smnmary was <lrspJ t~.; 
daily about noou a11d the weekly rainfall suntmary was suppli1.. 
of India and to pre<;s cor)'espondents in Simla. 

'l'Hc amounts rc::lised from sub!';c>t·ibers durin~! the year for 
tdegn1phic weather S'llll:nary was I:s. fi.o::a. while those received for the lnu- . 
Beng-al, Bombay anc Madras Daily "·rather Reports and for Weekly Weather 
and Crop telegrams totalled Hs. 6,V93. 

The amount debited to this department by the Post and Telegraph Depart­
ment for the transmission of the daily telegraphic weather summary throughout 
]ll(iia is about Rs. 5,000 a year, and includes provision for a number of Govern­
ment officials to whom it is supplied free. 

The following memoirs of the Indian Meteorological Department were 
published during the year :-

Volume XXII, Part VI, ' On dust-raising winds and descending cur­
rents,' by Dr. E. ll. llankin. 

Volume XXII, Part VII, ' On dust-raising winds, by Dr. C. W. B. 
Normand. 

Volume XXIII, Part I, 'Wet bulb temperatures and the thermodynamic.'l 
of the air,' by Dr. C. W. B. N'ormand. 

Volume XXIII, Part II, ' Correlation in seasonal variations of w<>ather, 
VIT. 'l'he local distribution of monsoon rainfall,' by Dr. Gilbert T. 
Walker. 

LIBRARY. 

18. The number of books and pamphlets, either purchased or presented by 
6cirntific bodies added to the library during the year was 688 as against 598 
in the year 1920-21. 

The work of classification ba.c;ed on the schcd11le of the International 
Catalogue of Scientific Literature, made fair progress, the current bo0k· atld 
pamphlets being classified on receipt and the cataloguing of the old r, .• c:.{ i1 the 
library bPill~ gradually carried on. Hoth subject Rnd author card catalogue arc 
being pr~>paret!. Hy the 31st of March 1922, 4709 books and pamphlets had 
been catll1oguE>d and card indexed. 

CONCLUDING REMARKS. 

19. The Meteorological DP.partment owes a large part of its usefulness to 
the sympathetic assistance it receives from outside departments. Civil Surgeons 
~mel other officers of Government departments, as unpaid superintendents of 
observatories and in other capacities, hEdp in the meteorological work ; the 'f 
graph and Postal Departments assist in every way in the rapid transmi8',iot O'­

meteorological informatiou, at the same time that they allow their employ&! to 
art as observers. The Indo-European 'l'f'lcgraph Department, also, by giving 
free transit to the daily r!cords of the Persian observatories, places a larie .. . 

.. 
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.~eful information at the disposal of the :Meteorological Depart­
J telegrams were received from May to September from thfl Direc­

Jyal Alfred Observatory, 1.1auritius, as well as from the ue-partruental 
,ries at Zanzibar and Seychelles. These telegrams gave vahtablc i1lf0r­

.. of the weather conditions in the Indian Ocean and the department is 
. .:bted to the officers indicated for the punctual transmission of the informa­

uiOn. Thanks are more specially due to the Director of the Royal Alfred 
Observatory for his courtesy in placing the mctcorolrJl!ical data of that observ­
atory at the di'lposal of tb~ Indian Meteorological Department. 

The department is greatly indebted for important information about 
meteorological conditions prevailing before a.nd during the south-west monsoon 
to the Controller, Physical Department, Cairo ; the Directors of the Observa­
tories at Buenos Ayres, Santiago and Batavia ; and to the various officers around 
the Indian frontiers who have collected and supplied valuable snowfall infor­
mation. 

SIMLA, 

1n.~ )~fh fJ~ptember 192/J. 

GILBERT T. WALKER, 

Director-General of Obscn·atorics. 
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