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¥ 
REPORT ON THE ADMINlSTRATION OF THE METEOROLOmCAL 

DEPARTMENT OF THE (iOVERNMENT OF INDIA iN 1922-23.' 

1. CmEF FEATURES OF mE YEAR.· 

Ths.serions shortness of gazetted staff which has for some years crippled the' 
activity of the department has been remedied in the COurse of the present year by 
·recruitment. of IndiaI\ science graduates fur the various vacant posts, under the 
'llew'time-scale pay sanctioned in December 1921 by the Secretary of State. With 
these improved conditions it had been hoped that when the newly appointed officers 
should have assimilated their meteorological training, it would b. possible to tackle 
arrears of ,,'ork such as the inspection of observatories, the production of revised 
'8ditions of the Atlas of the Indian Seas, the Handbook of Storms in the Indian Seas,' 
1Il1d the preparation of type maps'Of Indian weather, which would· greatly help· in 
.improving the·accuracy of the daily forecasts and warnings. But although many 
of th .... activities are now within reach, the most urgent of them all, inspection of 
~bservatories, has been deferred by the unexpected reduction, in the new budget 
'for 19"23-24, of the monetary allotment for travelling allowances. In these circwn.
istances the position of the last five or six years must continue for the present, and 
:adequate inspection by the more responsible officers cannot be undertaken' either for 
'routine ol:servatories or for those specially used for cyclone warning at sea. . At 
~ present the 5tafi of officers 85 a whole .have direct recent knowledge of only about 10 
: out of more than 250 ol:servatories under charge of the department; and it has to be 
: ~ecognis.d that although all the'vacant gaz<tted posts haye been recently filled, 
, the proepect of improwment in respect of inspections is still disappointing_ , 
, In these days of criticism that Indianisation in the services proceeds at too slow 
: a rate, it is worth while to note what has happened in this department. The polley 
of Indianisation was definitely adopted over two years ago and the personnel occupy
;"g tbe thirteen posts of the grodcs of Meteorologist and Assistant Meteorologist, of 
"hieh three are baH-time apfOintments, has cbanged from 10 Europeans and 3 

; Jndians in Eepteml:er 1919 to 3 Europeans and 10 Indians in, March 1923. This 
!change has not bem helped forward by any retirement on proportionate J!!lDSion 
, for that privilege has been danied to this department. , ' 

I In the main observatories ~e staff has been considerably modified in the COurse 

i of the y~. Mr. E\"ershed retired on t~. 26th February .1923 ~om the directorship 
of Kodaikanal Observatory, a poat which he had OCCUPIed mth very conspicuous 

: distinction for twelve years. His work on solar physics stands in th" front rank. of 
'achieve~ent, and hss me~ with. wOrld:wide appreciation. For ~o,mb~y Observatory 
, a new Director was appomted m Apnl, and bas. been under training m Simla.Cal-
cutta Oloservatory lost the services of Dr. E. P. Harrison, by his acceptance of a 
Home appointment under the Admiralty; and Agra Observatory lost its only remain
ing European officer, Mr. Field, who wa. transferred to Simla in March to tide over 
difficult times at headquarters during the leave first of Dr. Normand and then of 

. Dr. Walker. 

In the direction of research, a featore of this year has been the expedition nnder 
ehsrge of Mr. E\"ershed from Kodaikanal to make photographic observations in 
Australia on the total £clip" of the onn. Interest in solar eclifSes has in recent 
)l6I)(;ol(l~ 



1Mrs become worM-wide in view of their importanre in vmfying t"~ tn..",. q( 
Einstein; and it i& .. matter I1f coogratulati{>1l" that India shlmlr! hav. t....D 
rcpresented among the several expeditiona engaged on Ib;' .. orIe_ 

The department baa continued ita determination I1f Ul'P"I' air """,...,.."... 
a know1cdge of which i.e extending our faciljtiea. for interpret~ ,..eath~ eba~ ... 
laying the foundation for types of foreca,ting not hitherto pouible frmn ..,rla<: .. 
observation&, and preparing lor the inevitably coming demand for the pr"';'" inform
ation neceosary to oalegaard aeroplane flying and minim;'e ita coot. A f.am"" {,r 
immediate public oemce baa been evol,.ed 8B a r .... lt I1f reqneota in l!rlO and 1!r!1 
by the Military authoriti .. lor balloon parti .. to atl.,.w three artillery eamp" ~ 
which gun-calibmtion and practice were to be undertaken. The.'Jrk of the AjUa 
balloon parties was then lound welul, and wao followed thia year by deman.-Ioo 1m
lome 8 or 9 similar parties to attend artillery camp" 12nging from Qoetta too 
Belgaum. This point ;. fnrther dealt with in. paragmph 8 bel""". 

On the 1088 of Dr. HarrillOn it became neee.,."y to remove to Simla th" dati ... or 
warning for cydon .. in the Bay of Bengal, and for flood. inland araund the Bay. 
duties which from the earliest days I1f the dcpartment bave been 8Migned to tJ:e 
1I1eteorological Office at Calcutta; and witb th;' tra.,.ler oompleted. tbe .. hoi .. 
Iystem I1f warnings.fur otorms and cyclo",,", in botb sea ar ... and on land through
out India now lies permanently witb the Headquarter. StalL 

During the year th ... warning., 88 i""ued, were on the w~oIe satidarlory (bur. 
&ee paragraph 5) for the eight storma in. the Bay and the two in the Arabian Sea.. 

In response to orders calling for retrenchments the department redaNd its: 
expenditure during the COU1'lle 01 the year by R&. 37,000 below the ori~ sanc
tioned budget allotment 01 Ro. 7'\4 lakh.. Amongst the items of redaction men
tion may be made of the stoppage of pablication of both tbe Eombay and lfad .... 
Daily Weather Reporta from Ibe 1st January 19'13 to the end I1f the y"'" ond.r 
review. In future the i .. ue of these reports, and of the Calcutta Daily Weatba
Report is to be restricted to 6 months, 9 months and If)! montM respectrre!y. in the 
year, the perioda of 8USpended pablication being the """"'lIS of least rainfall in the 
Presidencies. Further, the stations reporting to Calcutta have been redoced in 
number, and now represent only Assam. Bengal, and Bihar and on...; sitniLar 
curtailment for tbe 1I1adms Report waa also decided upon. Other retren'hmenta 
were arranged for by the replacement 01 the Monthly Weather R..riew bva much 
briefer 1I10ntbly Weather Report, the abolition of the Assistsnt Di...ct .... '. post at 
Kodaikanal Ob&ervatory and by drastic restrictionB in tbe free WstnounQn mts of 
the various weatber reporta. Proposals were also &Ubmitted for the abolition of th .. 
half·time post of lIIeteorologist, Bombay, and the amalgamation of the Bomba,. 
Meteorological Omce with the Colaba Oboen-atory. 

2. LEAVE ,em ""EW API'OL'-na;,."l"S.. 

Dr. Gilbert T. W.lker proceeded "on eight montba' leave on a~ p"y on the 
81h February 1923. Mr. J. H. Field W1)8 appointed to officiate asDirector-Generai 
of OPservntori ... 

1I1r. J. H. Field waS on 26 days' lea,.. on a,..rage salary (priruogl' leave) £ro1D 
the 21sb September to the 16th October 19~2 indu';,·e. 

Dr. Nonnno'! retumed £rom 8 months Dud 22 days' oambin.ed I",,<'e on tho 
12th December 1922. 
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Dr. B. K. Banerji joined the department on the lIth April 192~. \vas appointed. 
:Meteorologist, and posted to :Bombay. . 

Dr. B. N. Banerji joined tll<!departmentoll the llth January 1923, was appointed 
Meteorologist., and posted to Simla. _ 

Mr. G. Chatrerjee"Was granted lea"" on average pay for one month and 21 dsJ'll 
from tbe 9th lIareh 19"23. . . . 

Mr. J. E..,,,,hed retired on superannuation pension from the 26th February 
1923.' ' 

Dr. T. Royds W88 appointed DGecror, KodaiJ.,,,,,al and Madras Observatories, 
from the 26th Febrwuy 19"23 on his personal pay. The Assistant Director' .. post has 
.,.,." a holished as a moasure of retrenchment. 

Prole"""r P. C. Mabalanobis took over officiating char/!" of the post of Meteoro· 
logist, Calcutta, from Dr. E. P. Harrison on the 7th November 1~22. 

Mr. S. Sitaramayya, B.A., was granted 28 months' ffiave from the 9th September 
1922 prepaIatory to retirement. Mr. A. R Malik. M.A., B.Sc., was appointed to 
act. 

Mr. V_ Doraiswatny lye., B.A., ".,,8 appointed Assistallt Director, Agra Upper 
Air Observatory from the 25th May 1922. but rereained. posted at Simla. 

Roo Sahib V. V. lyer took over charge of the post of Mereorologist, Bombay, 011 ' 

'lst March 1923 from Mr. W. A. V. D'Rozario: Mr . .L. L. Rao took charge of the sama 
Fost on 28th March 1923 from Roo Sahib V. V. 1yer. 

3. THE SYSTEM OF STORll W ARN'i:r.."'G. 

The work of warning the Arabian Sea ports of the approach of cyclonic stormli 
or of bad weather was done througbout the year from Simla. The warnings for the 
Bay ports were, as in previous years, in charge d the Meteorologist, Calcutta, up to 
"the 7th November 19"22, but after that date this duty was permanently transferred 
to Simla, where all warning work of every description is now concentrated. This 
change is likely to he advantageous on public grounds, for it allows of collective con
sideration by two or more professional meteorologists of points of difficult interpre
tation during cyclones, when telegrams of tie special observations called fc.r have come 
in by night or day; and it should be possible to reduce the errors of judgment which 
necessarily occurred from time to ~ime "'hen the duties lay entirely on the shoulders 
of a single haIf·time officer in Calcutta. -

Thirty·two ports are warned for storms in the Aralian Sea, and forty ports and 
fourteen RiYer Police Stations for storms in the Bay of Bengal. Of the Bay ports 
thirt.een get additional information regarding the particular sections of the Bay in 
which weather is disturbed, a special system of 'locality signals,' being in use for 
this purpose. Shipping at sea is also supplied with the latest information regarding 
the weather by means of wirele..<s bulletins, which are broadcasted twice 'daily from 
the radio stations at Bombay, Karachi, Calcutta, Rangoon, Madras, Port Blair 
Matara (Ceylon) and Aden. The weather bulletina from Matara and Aden were 
~rted in March 1920 at the request of the Admiralty. A complete account of the 
warning system may be.found in the "Code of Storm Warning Signals for use at 
Indian Porta," obtainable from the Superintendent of Government Printing, India, 
at Calcutta. . 
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4. WAR!tJXOII FOR flTORJJ8 J~ mr. BAY or BJ!~C"L 

. During the y.ar warnings wete issued l{Jr 27 period, "I dirtorbtd " .. th..,.; t I.e 
di.turbanc"", dev.loped into slight or moderate RtorIns doring five 01 th .... .,..n.-..J., 
and into cyclones during three. Of the lumer Ill""",, t .. o .. ore "I the ... .al 
monsoon type forming at the head of the Bay; one formed in the GoIf of )far~J" 
and paRSing out into the Arabian Sea, intensified there into a B'.oduate MF.Jtm ; {Til! 

was 01 short doration and dissiratcd at FeB and the filth lorm.d in the ."uth "~I the 
Bay and crossed the Burma coast near 8andoway_ The wamjn~ W~re ef",n~_t (, r 
all tb.se storms. The throe cyclones occurred in the petiod. l!nh to 24th ApnI. ,til 
to lOth November and 17th to 23rd Novemhrt. During the Apnl ty,·:one ... bid, 
formed to the south·east of the Andamans and cr", .. d the Chittaw.ng """t ........ 
Cox's Bazar, the warnings were correct except towards the end 1JhPD tb~ ~tlFIl.city 
of the storm was under-estimated and the danger signal W88 not hl)i~ed at ("'X". 
Bazar. During the first cyclone 01 Novemhrt whith ·u.,...,d over Alcyab. the ... m
ings contemplated its cro .... ing to the nortb of that station; but danger !igJ:aI. wne 
kept ftying at all ports likely to be alI.cted, induding Alyab. In the ~ of the 

.Becond «ry'clone of NovemboTy it was believed to be appr08("hing the coast l:etw~D 
Cocanada and Masulipatam much faster thau it actually did, 88 very ..... re ... atl:.,.. 
was experienced there even when it was well out at sea; the warnings to the p:..rta 
were however correct. 

5. WARNINGS FOR STORlIS INTHE ARABlA..-~ SEA. Dt:RIYG THE TEAL 

The Simla office warns the west coast ports not only for storms bat aLq) fr.r 
squally weather, especially at the beginning of the monsoon. There were I::! poE:riua 
of disturbed weather for which warnings Were LoqIued : durir.g 10 of these the lrarninp 
were for squally weather or strong winds connected with the mOIl. ... ·.oon.. In tie 
remaining two periods the warnings were fora cyclone and a storm.. For the first of 

.these, which affected the 8Outh-east Arabian &a I<om the 18th to the 22r.d '\Pril. 
pwarnings wtre inadequate as the cosst obsen'ations did no.t definitely indicate its 
existence during its earlier days, and such indications as appeared were not fully 
appreciated. The warnings for the 5eC4Jndy in December, were coIl'f'C'l. ~;.. 
through the great help r.ceiv.d by wireI .... from ships' obServatiocs at sea, ~ 
advantage which had not been available in the earlier stolm in April 

. In regard to that earlier storm, it has be<n said abol"e that W8l1i.ings lI'~re 
mad.quat. for reasons given; but it should be added that the Princiral Port L'fii<t'r, 
-:'TravaDcorey Alleppey, made certain strong criticisms of the warning actir::D takm 
during the earlier stages of the storm, in so far as Small coasting crait were roDCt'rnt'd.. 
Damage. to such craft by .qually weather was reported to tbe extent 01 R. .. l:!.(W, 

land the Port Officer held the view that this would haye been a ..... ted had the "-arn-
ings been suitable and timely. . 

An examination in the light of the informatiun now available sho~ that the 
grounds for his criticism were not unreal; and while the main operatiOIl!t of the

. cyclone were properly dealt with, this failure during the early stages of its iocDloJt.tioo. 
'is an instance-fortunately small-of the serious consequences .. hich nuT 
" .. \tit from an inadequate staff pro,;';un at warning headquarters: it ~ 
a direct result of shortn .... of officers at the time. Yacant posta havesin"" been 
filled with officers now to be trained, but with the ncent amalgamation of aU 
Indian cyclon~ warnings for both Arabian Sea and Bay of Bengal bv l.ran.<I •• of 
the latter warnings to Simla, the stalI is again btlo .. what is n.,......n. to d.,aJ with 
th .. e matters of potential di888ter at sea IUld loss un land. • 
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. A further point which militates against the attainment of highest efficiency in 
cyclone warning duties is the fact that for many years past it has been impossible to 
spare a responsible officer from a deficient staff to tour the coa.t ports used in this 
warning service. The last occasion of such 8 tour was in 1915, and there has heen 
for some years the need to t'cdetermine instrument exposures' known to have 
become bad, to fix new instruments in many places, and to change observing 
personnel where this has]ost a full sense of responsibility or could be better replaced 
by local officers more directly connected with the ports concerned. ' 

Tbe duties of cyclone ;warning are so important that the departme~t takes 
a serious view of the present position, where the costs of the needed additional staff 
are so incomparably smaller .than the interests involved.· The matter of stsff is 
uoder consideration by GOvernment, but it is understood that the present financial 
position renders difficult the provision desired. 

6. FLOOD A..."D STORM WARNING, A...'iD WEATHER FORECASTS TO DISTRICT, IRRIGATION, 
R.m.WAY AND OTHER OFFICERS. 

This work was done jointly by Simla and Calcutta Meteorological Offices up to 
the 7th November 1922, and entirely by the former after that date. The arrange
ments have been made at various times and differ considerably in character, accord
ing to the nature and e".-tent of the flood or weather warnings required by the officers 
("oncetped. In most cases these officers require telegrams either warning' them of 
advancing storms likely to give heavy rain, or informing them of the actual OCCur
rence of heavy rainfall likely to give rise to severe floods which might injure rail
ways or canal works; and in other cases, they require warnings or forecasts of the 
weather for as long a period beforehand llS possible. 

At the end of tbe year the number on our lists of district officers and officers 
in th-e irrigation, railway and other departments to whom flood warnings, weather 
lorecasts or intimations of the likelihood of rain during the dry season were to be 
sent by this department was 188. There were also 20 officers of tne Telegraph 
Department requiring warnings, mostly for sfrong winds. . 

In order to provide against serious loss of life and property in inland Bengal 
",hm a cyclone from the Bay crosses the coast, 461 officers were added during the 
previous year (l921-22) to the list of those to be warned in such cases, and with 
the transf .. of !Oil such duties to Simla the whole work ia now under the charge of 
Headquarters. Of these officers 40 hoist the signals shown in Appendix D of the 
" Code of Storm Warning Signals" whenever warned to do so. 

The number of special forecasts and warning messages issued by the Department 
during the year was 4,166, and in addition 825 telegrsms of actual heavy rainfall 
were sent by meteorological observers direct to various officers. . . 

Instructions were issued ·by.the Government of India in 1898 that every 
officer to whom storm or flood warnings are sent 'should, in the month of January 
of each year or, in the case of military expeditions, at the close of the campaign, 
forward to the head of this department a brief return of the warnings received 
and should also report whether the warnings were satiafactory and .whether any 
chang .. might be made to increase the usefulness of the warnings. , . 

Reports on the storm and flood warnings for ·the calendar year 1922 'were 
received from 51 officers. Vf these 28 stated that the warnings were satisfactory, 
IS_gave IlD remarks, and the remaining 5 offered suggestions or criticism: . Out ,of 



the"" last named officeJ'II two, the Port OffiCeJ'll of ('hittagong and Al<yab JII'>P'-.l 
the transfer of tbe duties of taking meteorological observatw... to th";" charl!~ .... 
tbe ground that tbey could offer more knowled~eable belp than the pr_ at ..... -
VeJ'II, and would he able to telegrapb volnntarily any important .... ther chang ... 
during tbe actual progr_ of storms. The mggestion conforms witb tbe view. at 
the department, and BUch changes will he brought about there and .lsewhere w_ 
an opportunity ar~C8 for a responsible officer to visit tbe lllatw.... 

The Sub-Divisional Officer, Debri Workshopa Division, alao made aome ... gg.s
tions regarding tbe improvement of warningo for his area. 

On the wbole a comparison of tbe warnings witb tbe actual IlUt-""'luent ra;'" 
fall 8bows tbat the system is working satisfactonly, and that _ of the wzrnin;!S 
issued 'were of value to tbe recipients. As illustrations tbe following extracts fr"m 
reports may he of interest:-

The Executive Eng;neer, Ambala Provincial Division, wrote :" the flood warn
ings were timely received and were satisf&etoty in every respect ~p .. 

The Superintending Engineer, Indoa Left Bank Division, stated that .. warn
ings conveyed by tbem (telegrams) were generalJy timely and met reqnirements." 

The Chief Engineer, Indus River Commission, lllated that" the wamin". 
were timely and satisf8ctory in every respect and 110 change in the ~ is wantel. 
I appreciate the care and regularity with which the warnings are ismed by the 
Meteorological Department." . 

WARNINGS TO !lIn.rrARY AVTBoRlTlF.s IY W A7.IR1ST ........ 

Telegraphic forecast!< of tbe likelihood of bad weather were sent throu~~ . 
the year to fi"e different and changing centres. in connection with the W azirista:J _ 
field operations. Opinions as to tbe utility and possible impro.-ement oC the.~ 
were invited from responsible office .... and aD of tbem rerognized the foreca.<ts as 
accurate and valuable. The General Officer Commanding, Waziri.,-taD Force. ... ~ 
geared that day·to-day forecaSts should be oent as " Priority" messages and in 
response to this wisb, warnings wben they relate to the <lay on which they are ISSIled. 
are now sent as .. XXW -Storm .. telegrams. The General Officer ~. 
Kohat District, as weD as the Intelligence Bureau, Kabat District, says tbat 0cca

sionally tbe ebange of weather predicted in the warnings was e.~ced some' 
bours before tbe time announced; it is understood, bowever, that full value 1J1U 

obtained from tbese warnin" .. in baaing On them the mo,·ementa of troops and ani
mal.com·oys. 

7. SUPPLY OF METEOROLOGICAL h"l'OIIlL!.=. , 
From time to time special information was snpplied to the meteorological 

departments of England, Australia and Egypt. . Climatological and other data, 
at tim .. involving special calculations, Were also provided for sanit..". and other 
officers ~f Government as weD as for thos .. pri.-ate firms who .... ere wiIling to pay for 
tle ""n'l'e. The extent to whicb the department is ntili.od in this manner will 
be ""':I' from the curves B and C in the grapb at the end-of this reporL 

8. UPPER .Am WOIIL 

The Upper ~ work centres round the observatOry at A., ...... whicIa ouppli .. 
material and eqwpment to the oumtations spread over lDdia and Bum.a, .hem 
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, pilot balloons are sont up daily; and exercises rlose snpenision ,O'l"er their ..-ork. 

Infunnat.ion on certain features of the upper air currents is telegraphed to Simla 
for use in daily forecasting, . 

The pilot balloons are made of gllttsp<I'('ha ti .. ue a1JOut one thouAAndth of an 
inch in thickness. They are filled with hydrogen and released, carrying a tsil of 
standard length (usually 100 metres), and are obs.rved "" long as possible through 
a theodolite, while regular timed readings are tsken of their horizonts! and vertical 
angles, and of the apparent lengths of their tsils as seon in the theodolite. With 
these measurements the height, distance and geographical course of the balloon can 
be calculated. 

A 6-foot balloon, ready to go up, is shown in figure 1 (on plate at the end), ..-hile 
figure 3 is a picture of a balloon-maker joining the gllttapercha segments to form 
a finished balloon. UsuaUy only 2-foot and 3-foot balloons are used. 

Such balloons (3-foot) reach height1i as great as 10 miles while still in sight in 
the theodolite telescope, and in clear weather may sometimes be kept in view up to 
tots! distances of nc.arly 60 miles, accurste measurements "f wind velocity and 
direction being taken over the first 30 miles of their courses. At heights of 
4 miles and upwards the cold weather winds of northern India often reach a strength 
of 100 miles per hour, and are occasionally stronger still, while calms prevail at 
the sutiace. 

In fonner years a 1arge number of trials were made with Ruch balloons carrying 
small self-recording instrum,""ts known as meteorogrsphs, of which figure 4 (plate 
at £Dd) shows the. Dines' type. Such an instrument registers accurately the 
pressure and temp"rature, and roughly the humidity,-at all heights during its 
&:cent and descent; it weighs just about an ounce and has sometimes in Europe 
reached heights as great as 15 miles. Steel marking points attached to the record
ing portions make indelible records on a silvered shEct of metal or glass, the whole 
record being about the size of 8 postage stamp, and requiring a micrometer micro· 

. ,",ope to decipher it. Before use these instmments have to be calibrated for pressure 
in speciol air-pmnp appamtus, and for low temperature (oach as exists in the upper 
air) by immersing them in petrol, cooled with carbonic add snow to about-60°C 
(108" of Fahrenheit frost) • 

• 
On descent a meteorogrsph may land as far a8 a hundred mil,s, or even more, 

from the place at which it W8S sent up; and to secure its return, a lab~l in several 
vernaculars is attached to each instrument-basket sent on a flight. The finders 
(of whom two are illustrated in figure 2) get a reward for delivering the basket to 
the District Officer in good conditiolL About 70 per cent. of such, instruments are 
usually reoovered. 

Besides the work of computation of upper air data, the complete analysis of 
eloud observations, taken regularly several times a day at II stations in India, is 
also a routine busineBf in Agra. Repair of instruments belonging to the depart-' 
JDeDt is nndertaken at the. workshop of the observatory. . 

An'important feature of th~year was the organization of a service of" meteor" 
parties for the artillery practice camps to which a reference bas been made in para
grsph 1 of this report. The requirements of the military 6Ilthorities we.., met, 
but with some diJlieu\ty on account of inadequacy of observing staft at Ap ~ and 



the step proves to bave been fully ... arran~ .. jwlll;M J1' np""'''''''' "A 
appreciation from, Army Headquarters. It III ucder.w>d, ,,,,II...!, that, tr .. 
detailed numerical IDformation on wtod strent,tths and varymg d.rec1:"JM r,tJtaJIbi 
by balloons several times daily during gnn-practice is JlI)W ",,,,,,irlned inrl"f'r ..... 
able; and the department ha. since been ... ked further to c»-<>peraU! I.y <l"""'f.~~ 
some practical form of affiliation between Agra. Observatory aod Y",1d l!oo:rT-. 
organizations on war frontiem. It appeal'B that It may kcorne M:CfI'1IlI'..ary tr .. t1"4-

sider fur the future some provision of extra trained staft for tm" work, if the ..,;.,ntdi<: 
work of the Agra Observatory is not to he handicapped. 

Among tbe contemplated activities at Agra. may he menti""M th .. ~inD 
of pilot balloon work, the re-starting of meteorogral'h OightB, ni~ht ftighta .ntb 
ordinary balloons and a study of tbe temperature gradient above ground, 

9. RESEARCHES BY TIlE Sua ... STAn. 

Sbortn .... of gazetted stall again prevented a start heing made on the P""P"fa
tion of type mapa for daily forecasting, which have for some years been r<gard.d as 
an important requirement. 

A paper by Dr. Walker on .. A prrliminary stndy of world w."ther", b....d "" 
statistical study of weather changes in dillerent parts of the .. orld, was prepared for 
publication. 

It has been '<jiscovered that the westerly components of upper air .nnd. at 
Agra at a height of about 4 miles, as prevailing from the middle of September to .1:" 
middle of October show a close relationship with tl.e pre:ipitation in north-w_ 
Indis in the winter following. This matter is being followed up in view of its pro.
bable high value, should it 'prove to be supported by a larger series of ye:rno of 01>
servation. 

10. OBSERVATORJE~. 

The Director of the Solar Physics Observatory at Kodaikanal puhli;bed • 
report on astronomical work for 1922. 

Th. Obsprvatory takes a pro" i ,ent part in the world-wide !"'''''''m ..... ;n h.nd 
by the International Astronomical Union. At a meeting in Rome in 19-..!"2 the- t·r:it'-'D 
allotted to India (Kndaikanal) the task of coUectiru: from all contributiDl< on...rva
tories in otlter countries th~ photographs of solar prominences and of the ~'s dj~ 

,taken in monochromatic (H 1:1) light, and of measuring them systematicaUy. This 
work was hegun regularly in January 1923. 

The routine at Kodnikanal includes, among otber things. taking and m .. .sonng 
photoheliograms and spectro-heliograms, and ohsen-ations of sun-spots and pro
minences. Photos of two prominences--vast eruptions of glomn!!' ma..o:ses of '"a poor, 
rising from the suo's surface with ve10cities sometimes as great as 500 miles a ~e"'Ond
may be seen in 6gs, 6 and 6 on the plate at the end of this report. Fig. 6 sho," • 
typical prominence associated with a SUD-Spot and composed of hvdro~n. helium

9 

sodium, magnesium and iron. It was about 50,000 miles hil.Th. and lasted for more 
than 4 mont~, with continual .variations in shape. Fig. ria another prominen(e 
composed ,of hydro!!en, calcium and helium, IUld ext.nding to a h.ight of """rly 
~OO,~OO miles. At Its first app.arance it was a quarter of a million mil ... hi"h, and 
lis hfe was nearly 3 months. M.asurements of prominences are poo....;bl. onlv "~'1I 
they are on the Iimh of the sun, where they can appear repeat.,d]y on acrouni of the 
,olar rotaticn; 
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'Fig>!. '1 and 8 are photographs taken on 29t.h and 31st 'December 1922 showing 
sunspots appearing in difterent positions on the disc on account of the rotation of 
the sun in the intervening t,,'O doys, The complete period of this rotation at the 
solar equa"'r is 25 da)'>l, and 27! da)'>lat'45° of solar latitude. The bright patches 
'On these ,photos are regions where hot calcium vapour has been brought up from 
lower levels:by a solar disturbance. ' 

In the rourse of his study at Kodaikanal of the solar Spectrum 'Mr. Evershed 
hos found displacements of the spectrum lines of sodium and iron which are com~ 
parable in amount "ith wlmt should occur, on the Einstein theory, as a result of 
the sun's gravitation: bis work thus lends experimental support to the theory and 
prediction of 'this efiect • 

. In .. ""rd to structural matters in the equipment. of the Observatory the only 
developm;;'t during the yearwas the replacement of the existing roof of the spectra
heliograph building by a double roof lor reducing the variation .of temperature 
inside the building. 

CoI"ba ObservatorY snd Alibag Magnetic Cbservatory remained in good c~ndi-. 
toion throughout ~he year. The more important of the scientific data which result 
from the work at these observatories will be found in the annuni volume which is 
now to replace the old quinquennial.volume of Bombay data. 

At the Colaba Observatory an extensive routine activity is the rating of Royal 
Indian Marine and Royal Navy Chronometel'!!, of which more than 200 we~e issued. 
to ships, after rate-testin~. In addition to its usual work this observatory will soon 
bave the additional duty of issuing the Bombay Daily Weather Report, as the, 
Bombay Meteorological Uffice is te b. amalgamated with the Observatory. 

The Madras Observatory supplies time, astronomically determined, to the
whole of the country. Calcutta. broadcasts time signals independently at certsill 
hours of the day for ships at sea and in order to render possible an accurate com
parison between the Calcutta and :Madras clocks, a new wireless receiving apparatua 
W88 set up at the :Madras Observatory. . 

The purely meteorological observatories nnder the department'. care number 
283 of which 237 were maintained by the Government of India; these include station .. 
as far afield as Tehran; Kashgar, Aden and Seychelles. According to the cIsssifi. 
cation given in the report for 1918-19, the departmental observatories consisted 
this year of 5 of the first cIsss, 185 third class, 23 fourth class and 24 fifth .c1ass. 

The maintenance' of these observatories, the supply to them 'of tested' instru
ments, and the careful scrutiny of their observations to detect mistakes, naturally 
.entail much work of a routine character at headquarters. The correctness of obser
vations depends npon the continuance of good exposure and good condition of 
instruments at observatoriea, and npon the accuracy of resding by observers. The 
former point 'can only be ensured by inSpection visits of trained officers, but for many 
years this need has had to be neglected. The lattel' point can to some extent b& 
estimated at headquarters from the data received. An idea of the standard of 
accuracy maintained in resding the instruments may be obtained from the number. 
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of mt.tak .. detected in the data for the Indian Daily Weath", Rqmt. 'ne rtatiolw 
of gre6t reliahility in which no miotake or at most OM baa t-n~. DUmbend 
33, and tbe number at which more tban 00 mista,keo Wen! made waa 2. The .. Gap 
number of miotakea during the year at the remaining atatioDa w .. 1:' . 

... 11. li<81'ECT1ON 011 OEsnVAT01!IU. 

This eosetJtial requirement for the maintenance of """"""'1 in resa!ta IIIfrered 
again, Be in the previOUB .. ven yean, from shortage of afl, but; although towarda 
the clooe ,of the year tbe complement of gazetted officen became fuJI, aD improve
ment iIi reope<lt of inspection cannot he expecteg in the near future 011 -=unt of 
the new restrictione in travelling gra_ (see paragraph IJ. During tbe ., ..... 
24 stations were inspected by gazetted officemsnd others, wlnl. the Dir_.r..eneraJ 
of Obeervatori .. "and tbe Officiating IMector·GeneraI of Obeervatori.. made u.. 
opections at the principal oheervatori ... sI; AIipore,lIadr:w, Bombay aod AgrL 

12. lliBniJ: MEn:oBOLOOY. 

Wirel ... weather'messages hom ships at sea and the ships' Jog. to .. hi:h __ 
ia obtained at the porte of Bombay and CaJcnttaare the mamooureeaofmariDe da&& 
wllretedbythed~a~ 

The object of the system of radio m ..... ges from shipe is mainly to mpplemed 
eoalt oboervationein cyclone warning work. In the aboence of obeervatiolls frolll 
.he aea areae it was not always easy to draw correct conclusions about the poeitioo. 
movement and intensity of storms. This was the caee particularly with distur
hances in the Arabian Sea, for which inferences had in general to he drawn from the 
very inoufficient observatiOllS from the western coaet line of India. The system 
was organized in 1914; but with the outbreak of war it remained in abeyance till 
it was reopened in 1920; subsequently in July 1921 the Marconi Compftly agreed 
to help the department by al10wing these telegrams to he transmitted free of ship5 , 
charges. It worked fairly well during the year and mesaages hom ehipa, not only 
those in the vicinity of the storm but aIoo v....Is at coosiderable distancea from the 
centre,. were found useful in determinotio ... of position aod C01Il!IO. 

With tbe permanent transfer to SimIa in Noftmber ~9"2Z, of the work of otorm 
warning for tbe Bay of Bengal the number of Wrr m......geo born wps loca,ed a~' 
Simla during th. yeaT rose to 900, and .the thanks of the departmenl for th ......... 
due to the colnmandera of shipe,. aailing in Indian \Tatem There ia atilI mucla 
IOOpe fur improvemen~ in the direction of fuUerco-operation bew ..... ehipa and this 
department. • . 

In 'regard to the second lIOuree of marine data, the Work of visfting ships and 
eopying logs at Oal.utta and Bombay is entrusted to doria. from the Ioeal olli_ 01 
the department. The number of ships viated was materially_ thaa the arrinIs. 
but was 88 ljuge aa an inadequate staff could deal with.. " 

, The data thtm obtained are utilised in the preperation of charta of cIioturboats 
m the Bay of Bengal and the Arabian Sea. fur future reten.n"" in ~on with 
the storm wal'lling work of the department, and in drawing up an aeco .... l of tIae 
etormo of the year for publication in the lDdia Weather Review (AlIlI1W S1IDUD&IY). 
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lS.SNOWFAU. REoIsruTlON IN THE UOUNTAIN DISTRICTS TO TIlE ;NORm ANb WES! 
OF INDIA.. • 

The information as to the amo1\llt, distribution and time of occurrence of the 
snowfall in the Himalayan and Afghan mountain areas was on the whole tolerably 
complete, and the thanks of the department are again due to the various officers 
who have collected and forwarded it.· . 

14. RAiNPALL REGmTRATlON •• 

Tberegistration of rainfall in India has ~lways been carried out by the provincial 
authorities. In 1889 a uniform system was mtroduced by theGovemment of India, 
and the Director-General of Observatories was made consulting officer in collllectiO/l 
with this work. His advice is sought regarding the starting of new raingauge stations, 
and he receives annual reports upon the efficiency of the work from the local con
trolling officers who are in most of the provinces the Directors of Agriculture or of 
Land Records. 

The following is a statement of the number of raingauge statioila supplying data 
for publication in the - Rainfall of India" as they stood in March 1923 :-

-

Number Number~ 

Province. 01 Province. of 
stations. station.. 

Dunna .. .. · . 238 Balucbistan .. . .. .. 85 

Aasam .. .. 126 Rajputana .. " . . 171t . 

Bengal .. · . · . 251 Central India .. .. lit 

Bihar and Ori88& · . · . !lI3 Central Provin_ and Berar .. ISD· 
-United Provinca .. · . 276 Bombay and Sind .. .. 28D 

Punjab .. .. · . 191 Hyderabad " .. .. I( 

Kashmir .. · . · . 39 MY80te (e:lreluding raingaugw in ,., 
- tGIuks). . 

North.Weat ProDDer Provi_ .. 35 Madras (including feudatory States) S2a~ 
. . . . 

In 1920 the necessity of frequent iuspections of raingauges was brought to the 
notice of the officers in charge of rainfall registration, and subsequent reports h&~ 
shown a decided improvement in this respect. 

The following notes are based on the reports for 1922-23 of these officers :_ 
Burma.-There were 237 'tati~DS &8 agR.inst 230 last. year. Out of these 18 were rnetcorologicai 

obeervatories. 29 were under t~e Publio, ,yorks Departmerlt, 2 belodged ,to the Agri~ultural Depari~ 
~m-ent" aDd t.be relit were supervised. by Cl'C'1l offiOJenl. One hundred and runety,two nungauge station. 
were itupect.ed during the year. out of which 160 were roportod good and the rem&inderm lair condition .; 
&.be chief defeebl reported were. u. usual,. neamcu to buildings and trooa. 

Auam.-1'wo af4tiona were dOAed during the year and three sbLtiOM opN1cd; od the 31st Marl!h 
J923 there were 126 raingaugc st&tiona. The number of inspectioD.9 report.ed. is 100 agaiDlit 160 of last 
year. Tho .tations iDapeeted were 110 against. 114. and those not iDspect«l, 16 agaiJ1at 11 or last year. 

~_Fi-ve ~ew dations weTe opened d~ the year making a.total of 25L or th~ only 109 
~ inspected dUnD1 the year i the COft'e8pourling figure last year W8I 151. The ama.Uer inapcetiod 
lid ill 1922·23 .... duo to tt. CUJ16i.lment of travelling grana .. 
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Bi!uJ, arullJriMa_The lIumberof IltatiOftlll .... 313 incltJtIinK 29 Jltatinllll' in tbIt y~ ~ 
and Tributary Mahala of OriMa. IMpection repor1lf received (including lboe of. few ~ ~ 
t.wice) numbered 2,64. Acconling: to DMtrict Offiom.' IPpON about '6 P"' eP.D&. 01 ~ -..roo" WItS 
in.spe~d. but imlpection cam. were not I1!ceived 'rom 36 pr.1' cent. ", the n.&ioDL "appo.:e .. ~ 
fore thAt fn20 per cent. of the .tatiODll aJthouRh ~ the I1!po-rt. did DC4 ~ Cbe Api£ k_ 
Department. Step' are being taken &0 remedy the positioa diKL:.ed. • 

Vnikd P,&Pincu..-Thero we,., f88 .ta.tiOlYl iDclodinrg ~ealooheeTY....".;e..: oat. J ~ 
lltations node!' tbe lIupervilioo of diMrict and canal office... 140 pet' enaL wen m.~ _ eoDIpued 
with 43 per cent. in tbe previous year. 

'l'1at Punjllb.-{Report ohhe.Dlil'fttor orlAnd ~ for caJ.mdar JeU' I9'%'!). AI U. ...na
.gauge. in charge of civil officem are in good con Jilioo. the numbwr ift<I~ nnce ar t~ ~ J 15_ 
Report. hom Kamal dMtrict iB wantinJ(. TIN! rairpugMI in CMrp of caud ~ aft' .ID ~ • .,n:
iDg order and office,. have been inllpecting them from time tn &lme. F.nqtrina ... to wheUwT Uw!ft -,.
any lltationa in chArge of di.trict officei'll DOt included in the 1iontbJy KaiDfalI Sbd.e1:DeDt .tao. 1.bd 
thore are no sucb .tatiOD& 

Kt"8.1Jmi,.-1'he Meteorological Reporter P:Uel :-"Tbe IJOmbPr of ~IJRM" 39 iu all. d"Jt ~f 
which 31 are merety rain recording .ru.tiom and 8 are met.eoroJostjeal obJerTacon-. Tbf:. .aIII. at 

.m.pectiODS of ningauge .tationa made "dum. the year __ 19 1Iogaitw& J-i of Iu:c tar~ wtUc:h _ -.&-.. 

factory." 

'1t·orlA.WulFrunlj~prorn~,.-A psmgrn.ph de:sling with ~. ~ ill ,be AsaaaJ 
Jt.eport ofI.and Reoorda and AgricuJto~ (or 1921-22' ~tat.e!t :-'~ The imIItructioaB for a.p=c:_ -' -.-c. 
76 per cent. 0.1 the nUDg •• a&aLiOM each year have been complied with m aD tbr dBt;rict.a ~pc. 
Kohat.wherenorningauge IItation WBII inJJpected dorinR' tbr ye"IIr. S~ry ordra haft' ~ ~ 
to the officen concemed to comply witb lhe imlructiom.'· T1RD'y-eigbc. niDgaogea WUB iDlpedI:d 
during the year aDd practiC'lJJy all were in good working order. 

BtJIwhi8lma.-The Revenue CommisRioD~r wn~" The rainp~ iD the Agmey weft ~ 
read bY,.Penona in charge a.nd inapected oec::IV.ion.aUy by YlU'ioUII officera." -

lkmbay and Siu..-The DUector of Apiculture write!iamoag otber t~:-" ........... -:. •. _. 
out of a total of 278 gaUSte8 in the Presidency, lIS many &!II 2'~ or nearly 74 per eeut. 1nTI!' ini~ 
daring the year under II"port _ against 241 or 87 per I%tIL daring the wt~ .• bi~ el .. tora.l DIUfti:M!r 

of inspections during the year wn.s 293 as agllirut :J.5.I of the prenooe year. hi the Sati..-e :otafol!la 
3; gaugN out 9f a total of 61 or .D~ly 61.per cent.. were irupected duriDg the year _ ap.iDA .54 or 
about 72 per cent. iD the Jut year. ". 

II Th('.~ 6gurea reveal the fact that the progress made daring tbe prenOUllll year &. DOt ~ ~ 
tained this "year either in the Native .slate!! or the BritiRb dioltricta. But tbo~h tim is tbe C3.iI!' •• b-a 
&'COmpamoD b madewitb the previo1D y-r, yetit compDZM weU with tbean:1'ag8 aumberol iD:t~ 
made during the ye&nI of the lut quiblJuennium .. __ ... __ ........ . 

.. The salient feature of the year under report. howner. W"":"Y the wry d ... e IJleI"IJtigy ~ wid. 
nogard to the Raingaup lnapectioo Repo~ rec.iftd. in this office. Every dt-fl!d,. how-na...-aJL ... 
brought to the- notice of 1.he proper authority and sugga,loions made till it ... remoftd... .. 

CtnlrtJI Prorililear.-The number of iJUpections of raingaage stati()QS ill Ute Cea.tral PrO'" 
daring the year was 1M against 106 in the pt""e'Vioua year and :!O:! in 19".!~2J. Ia &rar tbr DDlDber __ 

44 against 64 in the lut year. It is IItated tbat in 12 dis;ricta the impectiDg oflicfns bad DOt; IILade
agfficieot inspectiODa in co.nformit,. with the inatructiou COIIbined iD paragraph 10 of Rena. Book 
Circular ru·2. 

B!ldcra1xJd.~The Superintending EngiDef'r~ Eastern C""1.Jclt.~ state. that ... raiDgatliJ'! statioas ~ 
mlpected. 

. My.o:rr.-The number of Atationa ~ the lIyson State for rec-01''lliD; rainfaD .... !!8.. The- a.c.pee
IliOD of ramgaUg"N wna on the whole MUsh,CIOry .. 199 1n'rP iDspt'Ct«i dwiDg this yew agaiAI& JS& ilL 
the previoua year: expressed in perceotages there \11L$ a rUe from 81 to &l. 

Jlmi'nu.-The iotaJ number-of raiDga. stations ia the lIadras Presi~oey OD tbe 3lK llardt. 1ge3 
..,.. 395, .of tbeae ~ lftJ:e iupected or 00 pet" ee.a~ .. ~t 92 per CCDL. ..... t rea-

A general review 01 these Teports shows that in Burma, Assam, Bihar and on..... 
the North-West Frontier Province. the Central Provinces, Mnore and Madras Ute 
,proportion 01 inspection 01 raingauge stations was over 75 per cent.. in the (-nited 
Provinces and Bombay it was 74 per cent_. in Kashmir and the Punjab it was aboat 
60 per ~t .• while in Bengal and Hyderabad it was 44 per cent. and 22 per """t.. 
:respectively_ 



HEAVY RAINFALL REPORTS. 

1-·u 

Heavy rainfall is oceasionally so very local that smalI areas ~n have as much as 
10' of rain without the Daily Weather Report conveying the least suggestion of it. 
With a view to have such useful data promptly available for the.Daily Weather 
Report it had been arranged in 1921 with the approval of the Government of India 
that reports of 5 inches or more of rainfall should be telegraphed to Simla from 
raingauge stations at district head·quarters throughout the country. Very few of 
such telegrame were received in 1921 because the system was organized after the 
monsoon season of that year. The number of such telegrame was 146 during 1922-
23. 

15. SEISMOGRAPH OBSERVATIONS. 

Seismological observations were recorded throughout the year by two Omori
Ewing seismogrsphs at Simla, two at Calcutta and one at Bombay, and by a Milne 
seismogrsph at Kodaikanal. At Bombay (Colaba) there continued in use also two 
horizontal pendulum seismograpbs with specially elongated arms in their recording 
apparatus: a new Milne-Shaw machine was put into use there in: February 1928. 
All the seismic data colleeted at these places .were sent to the Seismological Com
mittee of the British Association. 

16. TIME SIGNALS. 

The observatories at Madras, Calcutta and Bombay determine time from star 
observations, and communicate it to the local ports by time-ball signals. The'distri
bution of time over the country generally is made from the Madras Observatory by 
a signal tran.mitted daily at 16 bra. over the India .. telegraph system. A wireless 
time signal for the use of ships is broadcasted automatically twice daily from the 
Alipore Observatory at 1-30 and 13-30 G. M. T. through the Calcutta radio station. 
Arrangementa for setting up a transmitter for similar wireless time signals at Bombay 
are being made with the Telegrsph Depattment. . 

All time work was done satisfactorily throughout the year. 

17. PunLICATIONS. 

Under the stress of the necessity to economise, important changes in the routin~ 
publications were carried out or decided upon during the year. The Monthly Weather 
Review, which was in arrears, had to be abolished from January 1921, and replaced 
by a Monthly Weather Report which was started from January 1923. For the 
intervening period the issues of the Annual Summary for 1921 and 1922 will be en
larged so as to emhody all the monthly data. 

With a view to further economy it was decided to stop periodically the provin
cial daily weather reports, the period of snspension for Bombay being fixed as 1st 
November to 30th April, for Madras 1st January to 31st March, and for Calcutta 15th 
November to 31st December; the change wsa brought into force from llst Jannary 
1923. • 

As usual the Daily Weather Telegram was despatched to snbseribcrs regularly 
about noon, and the weekly rainfall summary was aupplied to the GazeUe of India 
aild to press correspondents in Simla. • 

In October 1922 was started a new Weekly Weather Report containing matter 
similar to that in the weekly summary published in the -GazeUe of India, and meant 
princi.P"lly for prompt aupp1y of information to the commercial public. Under 



exiating arrangements it wiD be pnbJiohed only auring the IDlIDIIOOD pm.:.d, i.e .• 1 ..... 
to October. . 

The quinquennial volume of the Bombay Oheervatory baa giv ... pIaeo tI> .. 
ADDuai Volume presenting the data in 8 modified form of two-lworly Tam.. of , .... 
more important elements recorded. 

Th .. -routine publications of the department remain otherwile ancbanged aad 
the list of auch publications as it stenda DOW ia given below r-

J. Indian Dru1y Weather Report .. 
2. Weeki, Weather lte'por1. 
3. Moothl,.. Weather Report.. 

4:. Annual Suppleml'llt. to the DaHy W!'ather Report. 
Ii. India Weather ~rieW' (Annual Summary). 
8. Daily Rainl." of IndiA. 
1. Irontbly RaiDfaD of Indi .. 
8. Report OD the Administratioo of the Meteorological ~pIlrtment of thr ConmJDl!llt ttl III.:k. 
9. Memomndulb on the probable eharaeter of tbe weather in aart.h·ns& Izufia ill 3.aaary~ rn.

rwuy and )Iuch. 
)0. Memorandum rqanling the probable amount of IDOII8OOD 1lLiDbD.. 
Jl. Memonndum on the ram~ of June, July IUld. the prob.bIe &GI01IIIt; cba:riDg A.~ .... 

September. 
]2. Statement of the rainfall and .IIlowfAll of north·...,.' India ill JaD1J8J'Y.}Fdl'_1Y ad )(aI'dI. 

and a comparwoo of the aeuon.u fo~t .-ith the attaal ~piLUioo.. 
13. Statement of actual rainfall in Jun ... .Iu1y. Angust and S!ptember. and • CIJIII~ 01 ca. 

fOrecMbl1ri'&h the actual rainfall 
]4. Kodllikanal Obanvatory BalletiM. 
]5. Annuru Report of the KodaibnaI ObRnatory. 
lB. Calrmtta Daily Wea.ther Report. 
17. Bombay Daily Weather Report. 
18. Madma Daily Weather .. ~porL 

The foUowing memoirs of the Indian Meteorological Department ..-ere pnbIisMd 
auring the year :-

Volume xxm, Part m, .. Mean monthly characters of t'pper Air wind:o 
deduced from the /lights of pilot balloon.. at thirteen stations in India 
during the period 1910 to 1919 ", by J. H. Field. 

. Volume xxm, Part IV, "The eHecla of oeciliatioDS and of 'lag' on the 
readings of the Kew pattern barometer", by E. P. Harrison. 

Volume XXIII, Part V, " On cleaning and reIilliug various type. of barometer, 
together with a description of several usual patterns ".1,,- E. P. Harrison • 

. Volume XXIV, Part I, " On the seat of acthity in the Upper Air". by P, C. 
Mahalanobio. . 

Volume XXIV ~ Part II. " On errors of obserfttron and upper air reiatiOD
ships ", by P. C. Mahalanobia. 

Volume XXIV. Part III, "Onexposores of thermometers in India" by J. H. 
Field. • ' 

18. Lma.uv. 

Of books and pamphlets, 632 were either purchased or received as prI!S<!Iltatioa 
copiea from scientific bodiea for the librari .. in Simla and Calcutta during the ,..... 
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In the Simla lIbrary the work of classification based on tbe schedule .of the Inter
national Catalogue of Scientific Literature made further- progress, current books and 
pamphlets were classified immediately on receipt. During the year 2,104 books and 
pamphlets were catalogued and card-indexed, according to subject and author. 

19. CoNCLUDING REMARKS. 

The M~teorologica1 Department owes a large part of its usefulness to the sym
pathetic assistance it receives from outside departments. Civil Surgeona and other 
officera of Government departments, as unpaid superintendents of observatories and 
in' other capacities, help in the meteorological work; the Telegraph and Postal 
Departments assist in every way in the rapid transmission of meteorological inform
ation; at the same· time they allow their employees to act as observers. The Indo
European Telegraph Department, also, by giving free transit to the daily messages 
cif the Persian observatories, places a large amount of most useful .information 
at the disposal of the Meteorological Department. Weekly telegrams were received 
from May to September from the Director of the Royal Alfred Observatory, 
Mauritius, as well as from the departmental observatories atZanzibsr and Seychelles, 
These telegrams gave valuable information of the weather conditiona in the IndiaI\ 
Ocean and the department is indebted to ~e ollicers indicated for the punctual 
transmission of the information. Thanks are especially due to the Director of the 
Royal Alfred Observatory for his courtesy in placing the meteorological data of that 
observatory at the disposal of the Indian Meteorological Department. 

The department is greatly indebted for important information about tDeteoro
logical conditiona prevaiIing before and during the south-west monsoon to the Con
troller, Physical Department, Cairo; the Directors of the Observatories at Bueno •. 
Ayres, Santiago and Batavia; the Astronomer Royal, Cape Town; Director, L'Ohser
vatoire Physique Central, Petrograd ; M. Thorkell Thorkeisson, Liiggildingarstofan, 
Reyl..iavik, Iceland; the Director of the Meteorological Services of the Azores, Ponta 
Delgada, and to the various ollie"", around the Indian frontiers who have collected, 
and supplied valuable snowfall information. 

The thanks of the Department are alsO due to Mr. A. J. Bamford, Superintendent, 
Colombo Observatory for the very useful help he has rendered from time to time in 
connection with storm warning work. . 

SDILA; _ J. H. FIELD. 

The 6th A.ugmt 1923. OJfg., Director-General of Ob.!ertXllori ... 
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GROWTH IN ACTIVITY AND COST .. 
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