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REPOR'"'" ~N THE ADMINI~ l "at ION OF THE METEOROLOGil.-Aa... 

DEPARTMENT OF THE GOVERNMENT OF INDIA IN 1922·23. 

l. CmEP' FEATURES OF THE YEAR. 

The serious shortness of gazetted staff which has for Rome years crippled t 
activity of the dera.rtment has been remedied in the course o{ the present year by 
recruitment of Indian science graduateR for the various vacant posts, under the 
new time-scale pay Ranctioned in December 1921 by the Secretary of State. With 
these improved conditions it had been hoped that when the newly appointed officerti 
sl10uld have assimilated their meteorological training, it would be possible to tackle 
arream of work such as the in~<pection of ol>sC;rvatories. the production of revjsed 
editions of the Atlas of the Indian Seas, the Handbook of Storml'> in the Indian Seas, 
and the preparation of type mnps of Indian weather, \d1ich would greatly help in 
impro\ing the accuracy of tlJC daily foreca.sts and warnings. But although many 
of tbc:;e actiYitics are now witl1in reacl1, tlJC most urgent of them all, inspection of 
obsermtorics, has been deferred hy the unex:pectc<l reduction, in the new budgc·t 
for ] 92:3-21, of the monrtary allotment for traYelling allowanct:s. In these circum­
stancod he posit ion of the la:;t five or six years must continue for the present, and 
adequate insrection by the more respon~ible oflicen:l cannot be undc·rtah>n either for 
ron tine ol .... erva torics or for tl10~-:e specially m;ed for cyclone warning at sea. At 
pn•smt the staff of ofl'.c·ers as a whole ha,·e direct ncl·nt kno\';ltdgc of only about lO 
out of mon· tlwn 2f;0 ol:sern1tories under charge of tlJC department ; and it l1as to ],e­
recogni~td tl1at altl.ough all the vacant gaztttcd rosts ha\ e been recently filled, 
t.lte prm·J ect of imiJIO\ en; cut in re~pect of ins1-ectious is :;till disappointing. 

In thef;c days of rritici~m tl1at Indianisation in the services proceeds at too slow 
a rate, it is worth 'd1ile to note "]'at lJas lla}l}>ened in this department. The policy 
of Jndinnifation wns dc~nitely adO}Jtc.d over two yean• ago and the personnel occupy­
iLg tb<' tl1irtecn pl':-;ts of the grades of l\Ici<·orolopist !llld A~-~i:;tant }feteorologist, of 
"l1ic h tlm e are bulf-tirne apJ o;ntruecr.t~, has chaugtd from 10 Europ<'ans and 3 
JndianR in Pcptcml cr 1919 to 3 EuroJ•ePns and 10 Indians in 1\Tarch 1923. This 
change has not hm helped fomard },y any retiromnt on proportionate IJcnsion 
for that pri·,ilcge ha!l been denied to this department. ' 

I n the main ollsCJTatories the staff has hen con!<idcrabl.r modified in the course 
of t l1e y~ar. Mr. Evershed retired on t l_Je 2Gtll Ft'Lruary .IS23 !tom tlw directorship 
o~ ~od~Ikanal Olservatory, a ~ost '' h1rh he had oc~upicd Wit~ very conspicuous 
di~tJnct wn !or h,·elve years. H1s work on solar pl1ysics stands m the front rank of 
acl1ienn.H nt. and l1as me~ with. world~wide appreciation. For ~o.mbay Observatory 
a ne" Director was ap1-oJDted ~~ Apn1, and Jws bC£•n under trammg in Simla. Cal 
cutta Ol.f':e~,·atory lof-t the serv1ce~ of Dr. E. P. 11arriF-on, by hi:; acceptance of a 
Il<>me a] 'fOmtmcnt under t~1e Adnmalty ; and Agra Ols<·rvatory lost its only remain 
ing European officer, .Mr. Fteld, who wus tran:;ferr<>d to Simla in l\Iarch to tide 0 ,.e1 
difficult times at headquarters during the leave first of Dr. Normand and then of 
Dr. Walker. 

In tlH' direction of research, a f~atnre of tl1is year has been t1JC expedition under 
charge ?f ~Jr. Ewn;J1ccl fr?m Kodaihnal to makr photogra]JlJic ohervatiou, Ill 

Al<stinha on the t.otal eclillbc of the sun . Jntcrc~>t in eolur eclirsc8 ha~o ju rcOPllt 
M6DL'ol0' 
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narb become world-wide in Yiew of their importance in \'E'rif,ring the tbeor,v of 
Einstein; and it is a matter of congratulation that Jnclia bhould have been 
represented among the !;e,·eral expe<litions engaged on thiJS work. 

The department bas continued i1s determination of upper air moYE'mcnts, 
a knowlcrlge of which is extending our fa<'ilitict> for interpreting weather changes, 
laying the foundation for tyres of forecasting not hitherto pot\siblc from surface 
observations, and preparing for the inevitably coming demand {or the preci~;e inform­
ation necessary to safeguaru aeroplane flying and minimi~c its c·ost. A feature of 
immediate public service has been e>olwd as a result of rcqu('sts in 1~20 and l9:n 
by the ?11ilitnry authorities for balloon partirs to attend thrre artillery camps at 
which gun-calibration and practice were t{) be w1deitahn. 'l'he work of the Agra 
balloon parties was then found useful, and was followed thi11 ,YNtr by demands for 
some 8 or 9 similar parties to attenrl ar1 illery camps ranging from Quetta to 
Belgaum. Thi~ point is further dealt with in paragraph 8 below. 

On the loss of Dr. Harrison it becam<' nE'rPssarv to remoYc to Simla the rlutie~ of 
warning for cyclones in the Ba.v of Bengal, nncl for floods inland around the Bay, 
duties which from the earliest days of the cl<' partnwut ha vc bcl'll m;.-<igned to the 
Meteorological Office at Calcutta; and 11-ith this transfer completed. the whole 
system of warnings for storms and cyclonf:'s in both st'!l an•ns and on !anti through­
out India now lies permanently with the HeaJquartcrs' Staff. 

During thP year thE'se warnings, as i:.;supd, w~rc on the wl.olr sati\'{actory (but 
see paragraph 5) for the eight ~torms in the Bay and tlw two in tJJC Arabian Sea. 

In response to orders calling for retrE'nchnwnts the d<'partmrnt reducf'd its 
expenditure uuring the COUfS;e of the year by H::~. 37,000 helow the ori ~inally Ranc­
tioned budget al.lotment of Rs. 7 ·14 lah.hR. Amongst the items of reduction men­
tion may be made o! the ~o~toppage of publication of both the Borubf!y and Madras 
Daily W eather.Reports from the l st January 1!)2:3 to thl.' end of tile _vear under 
review. In futurE' the i~sue of these rE'ports, and of the Calcutta Daily \1/ eathcr 
Report i~ to be restricted toG months, 9 months nnd JOJ rllont!Js respE'cti .. ·ely, in the 
year, the periods o! suspended publit"ation bt'ing the seaROns of Iea~t rainfall in the 
Presidencies. Furtl1cr, the stations repotting to C'aleut ta have been reduced in 
number, and now repre.-;cnt only Assam , Brn~al, and Bihar and Orissa; similar 
curtailment for the l\Iadras J~eport was a!so decided upon. Ot.her retrenchments 
were arran(7ed for by the replacement of the :\Ionthly Weather Review by a much 
briefer )lo~tllly \\'eather Report, tl1e abol ition of the Assishnt Director's post at 
Kodaikanal Observatory and by drastic re~trictions in the fret.' distribution lists of 
the various Wl.'utlu:•r reports. Proposals were also submitted for the abolition of the 
half-time post. of :\Ieteorologist, Bombay, ancl the amalg;tmation of the Bombay 
Meteorological OJfice with the Colaba Observatory. 

2. LE.\\'E AXD NE\\ APPOIXT.ME~TS. 

Dr. Gilbert T. W tlkE'r pro<'C:clPd on eight months' leave on average pay on the 
8tl1 February 192:3. .Mr. J. II. F1eld was appointed to officiate as Director-General 
of Observatories. 

Mr . .J. JT. Field Wlls on 26 days' lraw on average salary (privilege leave) from 
the 2bt R<·ptrrahl.'r to thP liHl1 October 192:2 inrlu siYc. 

Dr. Xormand rrfmncd fro .u 8 months aurl 2:.! days' co:nbiucd leave on the 
12th lJcceutbcr IV:!:! . 



D'r. S. R. Bant>rji joined the ut>parlmeni on the 11th Aprill922, was appointed 
Mc~teorologi:st, and post<l<l to Bombay. 

Dr. B. X. 13an<•rji jointd the dcpartn.ent on the 11th January 1923, was appointed 
Meteol()logi~t, and pO!>lcd to Rimla. 

Mr. 0. Chatterjee was grJntcd leave on average pay for one month and 21 days 
from the 9th )lurch 19~3. 

1\lr. J. EYershcd retired on superannuation pension from the 2oth February 
1923. 

Dr. T. Royrls was appointed Director, Kodnikanal and Madras Observatories, 
from the 2Gtll February IH2:~ on hiR pE'rnonal pay. The Assi::~tani Director's post has 
been aboli~hed as a mea!iure of retrenehment. 

Profe...,~r P. C. ~lahalanobis took over officiating charge of the post of Meteoro­
logi!>l, Calcutw, from Dr. E. I>. lfurri~>on ou the 7th Xo,·ember 1922. 

Mr. S. Sit.arunH1YYa1 B.A .. was granted 28 months' lea,·e from the 9th September 
lfl22 preparatory t~ ·retin:mcnt. Mr. A. R ...\laJik1 l\I.A., B.Sc., was appointed to 
uct. 

)Jr. Y. Dorai15wnmy lyer, B.A .. waR aprointed As!iif>tant Director, Agra Upper 
Air Obhel'vatory from the 25th ?!Jay 19:2:2, Lut nmaintd posted at Simla. 

J~ao Sahib Y. V. Iycr took owr· chatge of the pest of Meteorologist, Bombay, on 
1st :\lnrd1 1!12:3 from )Jr. W. A. Y. D 'Rozario: :.\lr. L. L. Rao took charge of the same 
1 o~t on 28th ~lmch HJ:23 (rom Hao Sahib Y. V. Jyer. 

3. TuE S\ .. <:;TE.JI OF STORM WAR~ING. 

'l'he work of warning the Arabian Sea J>orts of tlte approach of cyclonic stortn3 
or of bad weather was done throughout the year from Simla. The warnings for the 
Bay ports WClC, as in rteviou!< years, in charge ( f t be ~ldeorologist, Calcutta, up to 
the ith November 1!1:22, but after that date this duty was permanently transferred 
to Simla. whc1·e all warning work of evcty desrription is now concentrated. This 
dnmge is likely to be adYantageous on public grounds, for it allows of collective con­
~idemtion by two or mme rrofcs,.iontl r1'elevrclogists of points of difficult interpre~ 
tat ion durin~ C) clones, when telegram~ of tbe spe<.ial o~ervations called fc·r have come 
in by night or clay; and it should be po!i~ible to 1educe the errors of judgment which 
nect>:osarily occurred from time to time when the duties lay entirely on the shoulders 
of a single halL-time officer in Calcutta. 

Thirty-two ports are wamed for storms in the Aralian Sea, and forty ports and 
fourteen Hi" er Police Stations for ~>lonns in the Bay of Bengal. Of the Bay ports 
thi~c~n get ad~iti~nal info1mation_ regatding tb~ patti_cula: sertions of 1he Bay in 
wh1ch weather IS dJbturbed, a spec1al systt>m of locality s1gnals,' being in use for 
tlris purpo;.e. Shipping at ~ea is alF>o supplied ~th the latest information regarding 
the wea~her h~ means o£ Wireless bulletms, wh1ch are Lroadcastcd t"ice daily from 
the radio !itatrons at Bombay, Karaclll, Calcutta, Rangoon, l\ladras, Port Blair 
!Iatara (Ceylon) and Aden. The wt>ather bulletins u·om :Matara and Aden were 
started in .Marcl1 1920 at the request of the Admiralty. A complete account of the 
warning system may b/found in the "Code of Storm Warning Signals for use at 
Indian Ports," obtainable from the Superintendent of Government Printing, India, 
at Calcutta, 
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4.. WAP..'fTNG~ roR srrRYS rx T1Tr. B,\Y or Tk:--lc.n •. 

During the yrar warnings were i~st:ccl for~~ prriodil of_ distmlrrd "Ntth<>r: tlre 
disturbunc~" dt'nlop<'d into sligl.t or moderate norn s dll!rng five of tl1c~e ]'('JH•ds, 
ami into cydoncs duri11g three. (Jf the fc rmt•r ~ ;.»rn" t \1 o w<•rc of tl:~ m.ual 
mon:;;oon type forrni!tg at the head of ti;c Hay; one fornwd in the• Unlf of .JLnaar 
anu pa:-;~;ing out- into tlu• ~\ llt!Jian ~··a, intensified f hrre ii.to a modrrr.tc :-.torm ; c ne 
"as of short duration and cJi,..l<ip<trJ ::t ~ca :nrd the fifth formed in tlrc <t~udt of tJ:e 
Bay 11nd erosscd tJJC Burma rcust llPHr ~ali(lowa_v. The wnlllings W<'U' couert fc r 
all1hese storm~. Tlu• tlor~ t' c·y<lou~>s occurr..:d ill the pniods l!lth to ~Jt!J AJ.Irl. 8th 
to I Oth 1ovcnrher and lit b to ~:}rcl XoYellll)t'r. Dming thr April < ydone, whidt 
formed to the wuth-t•ar,t <•f the Aulamam; and crml•td the ( l:itt11gm,g <"onst ncar 
Cox's Bnznr, tl1~· warnings ,, ere rorrcct cxcq;t -towards the r ll(! ,d.cn i he• iuten~<ity 
of the f,torrn was undc•r·;;>l.timatr·d and the tlang(·r signal \\:1~ l!OI l1c•i;.;ted nt Cox's 
Bazar. During the first. e:. cJ()ne of No' c·mULl' '' hil'h cw,-..d owr .Akyc.h, tl:c warn­
ings contrmplatcd its cros~i1~g to the lH rth of ih:-tt "tntion; llUt dnngcr ~ignab \\ere 
kept flying at. all pu: ts likdy to Le atlcehd. iududing ,\l,ya b. In I ht• en. e oi the 
~;econd cnlonc of Non•nolJor. it \HIS bPlie,·HI to LC' appro!H hing tlw coast heh'.ft-ll 
Coernad; and )1asulirntum rnurh fa:st.u tlum it nl'tually did, as \ rry sc' ere \H~atl.(·r 
wns cxpNirncerl there even whw it \\a:; \\ell out at :sea; the w:.a-nmgs to the 1 urt.; 
wore howovcr corrco.:t. 

5. "'Anxn;cs roR STomrs IX THE "\nAJJv .. x SrA numxc nn: i'EAR. 

'l'he Si111la office "·arns t];c west cor,.'<t J10ris not only for storm-. I ut al.~o fer 
squnlly wrathrr, esJ:edallyat thP. bcginuingof tl1c lli@~Cou. 1'hnc were 1~ pnicds 
of disturbed wcatiH'r for ,,],icJr warnings wc1e is;;uul: during 10 of thc~e tllC ,,amiugs 
were for ~>qu..Jly we at l1l'l' or :"hong wiJ'ds cmm<•drd \\it h the u;on!;oon. In tl.c 
ren·aining two pniods tl1c warnings were for a eycloue and a storm. For the fi1st of 
thcs', which afieetNI the south-cast Ara!.iau ~t·a fJOm the 18th to the 2211d April, 
warning:> wue inadequate as tbc coast obscr vutions did not dcfinitc• ly iudi<·a le its 
e.-xistence during itH em licr days, and sueh indicauons us appeared \\'l'l"e not Ju!Jy 
apprcciat.ecl. The wamings for the fwcond. in DPc·emhf'l", '' ere <'orr·cct, mai11h· 
through the great hdp rrc·<·iHd by "irelt>r.::; frt.m l'hips" oh, Pl vntio.us at ~>ea, air 
adv.mtage ,rJ:ich had not been a\·ailablc in the eatlier Rloun in A1 ril. 

In rqr"rd to that enrlicr stcrm, it .hns bcr.n s:titl abow that wominp " ·ere 
inadequate for reasons given ; but it ~>hould be audNl that the Pt ineiral Pod Officer, 
Travanc·orc, .\llrprey, mad~ CC'rtain strong e:riticism;; of the wnmmg action tal:en 
during the earlier :stnge:; of the storm, in so far us sntall cou:-.t ing c·wft were coucemed. 
Damuge to such traft lJy squally weather was rcpnt.~.d to t.hc extent of u,. e,oco, 
and the Port Olliccr hl'ld the Yiew that this would. ha\'(; been aYolt<:d had the wam­
ing:; Lccn suitable aud timely. 

1 1 

An examination in the light of the information now a' aila hie shows that the 
-grotmds for l1is critic·~'>m were not unreal; and "hilc the main operations of the 
-cyclone were propclly dealt with, this failure durinrr the· ca1ly :starres of its formatiun 
is an instance-!ortuuatcly small-of the sc·rfous con~equ~nccs · which may 
res~lt from an mn.dcq nate st~fi provision _at warning hc::dquartt,rs : it ,...-as 
~. duec~ rcault o[ shortnC':ss o! o~JCers at the _hmc. Vacant posts have since been 
.Hl• ~ w:th officers_ no'; to be tramed, ~ut ;nth the recent amulgamation of all 
!1 dJUn cyclone . \\ aJrun;?s for both Ar~lnan Sea and Bay of Beng11l by transfer of 
the la.t.ter wunu11~s to ~nula, the staff 1s again l•elow what is ueccs •. ry to dr!l 1 • 

these ml~tter~> of notcut.ial dil:!Uster at sea and lo.Q~ 011 1 • 
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A furthc:'r roint which militates against the attainment of hi~hcst efficiency in 
t'Yclone warning duties is the fact thnt for many years f'llst it has bt>rn impos!>iLic to 
bpalc a rcsp< usible oftker frcm a deficient ~:-taft to tour the roast rnrts uf-ed in this 
\\<Uning senice. The hu,t occa~ion vf :such a tour wr.s in l!Jl5. and there has b(•('n 
for some years the need to Icdet~:nllinc im.tnnnent exposures lmo\\n to have 
u«ome bad, to fix new instruments in many Jh:ccs, and to clt:mge observing 
pl'r~ormel where tl1is lu,s lost a full senf'e oi responsibility cr could be better replac<.d 
by local oflicers more dircttly colinccted with the rorts concemcd. 

The duties of cyclone warning arc ::<o important that the depnrtmrnt takes 
a serious view of the present rosition, whne the costs nf the nredcd additional stnff 
nre so incomparably smaller tlwn the interests involved. 'l'he matter of staff is 
under consideration bv Government, but it is understood that the rresent financial 
position renders diffic~lt the proYi~ion desire~. 

G. FLOOD A~ STOR~ "\YAR'\D:O. AXD \\~E\TTIER FORECASTS TO DisTRICT, IRRIGATION, 

RATJ,WAY AND OTII:t:R 0Fl'ICER". 

This work was done jointly by Simla and Calcutta '1eteorological Offices up to 
f11e 7th Kovcmber 1922, and entirely hy the former after tLat elate. 1'he arrange­
ments have been mad<' at various timeR and differ considerably in character, accord­
ing to the nature and ext(·nt of the flood or weather wurnings req uircd by the officers 
concerned. In most cases these oificers require tdegr,~ms either warning them of 
ad•anciug l>tonns likely to give heavy min, or inforn ing them of th~ actual occur­
rence of he:• \ y r<1infnll likely to give 1·isc to sevr.re floods which might injure rai l­
way,; or crn ~1 works; and in other cases, they re'luire warning.:~ or foreca::;ts of the 
weather for as long a period beforehand as po:>siblc. ..-

At the end of the vear the numh>r on our lists of district officers and officers 
in the irrig;~tion, raihmy and other departments to whom flood warnings, weather 
forecasts or intimations of the likelihood of rain dming the dry season were to be 
sent by this department was 188. 'l'here were also :!0 ofiicers of the Telegraph 
Department requiring warnings, mostly for strong winds. 

• In ord<'r to pro\oide against serious loss of life and property in inland Bengal 
v1lun a cyclone from the Bay crosses the coast, 461 otllcers were added during the 
p!·evious year (19~1-22) to the li!::>t of those to be warned in such cases, and with 
the tumbfcr o{ a1\ &uch duties to Simla the whole work is now under the charge of 
Headquart! rM. Of these officers !0 hoist the signals shown in Appendix D oi the 
" Code of ~torm Warning ignals " whenever w<1rned to do so. 

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

1nstructions were issued by th~ Government_ of In~a in 1898 that every 
officer to ,,·hom s~orm or flood wa.r~mgs are se.n~ should, m the month oi January 
of each year or, m the ca~e of IDJlitary expe~ttlons, at the close of the campaign, 
forward to the head of th1s department a bnef return of the warninas received 
and shoul~ also report wh~ther the warnings were satisfactory and ;hether any 
changes IDJght be made to mcrease the usefulness of the warnings. 

Reports on the storm and flood warnings for the calendar year 1922 were 
received from 51 officers. 0£ thes? ~8 stated that the warnings were satisfactory, 
18 ga ''e no remarks, and the remawmg 5 o.J;ered suggestions or criticism. Out of 
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these last named officers two, the Port Officers of C'hittagong and Akyab propo~ed 
the tram;fer of tl1e duties of taking meteorological observations to tht"ir charge on 
the <Tround that they could offer more knowled~eable help than the pres('nt ober­
vers~ and would be able to telegraph voluntarily any important weather change.3 
during the actual progress of storms. The suggestion conform~; with the \"iews of 
the department, and such changes will be brought about there and elsewhere when 
an opportunity arises for a responsible officer to visit th~ stations. 

The Sub-Divisional Officer, Dehri Workshops Division, also made some sugges­
tions regarding the improvement of '\arnings for his area. 

On the whole a comparison of the warnings with the actual subsequent rain­
fall shows that the system is working satisfactorily, and that most of the warnings 
issued "were of value to the recipients. ~'> illustmtiom; the following extracts from 
reports may be of interesL : -

The Executive Engineer, Ambala. Provincial Division, wTot<':" the flood warn­
ings were timely received and were sati~->factory in every respect ·•. 

The Sup<'lintending Engineer, Indus LefL Bank Divi,;ion, stat('d thut "warn­
ings conveyed by them (tE>legrams) were generally timdy and met requirements.'' 

The Chief Engineer, Indus River Commission, Rtated that · ' the warning:1 
were timely and satisfactory in every respect and uo change in the system is wantel. 
I appreciate the care and regularity with which the warnings are i!-lsuoo by the 
1\leteorological Department.'' 

WARNI:XGS TO )LLITARY AUTOORITIF.S IX W.\71RlSTAX. 

Telegraphic forecastc; of the likelihood of bad weather were sent throughout 
the year to five difTerent and changing C'entres in connl.'ction with the \Vaziristatl 
field operat ionFt. Opinions as to the utility and pOK'Iihle impron'ment of the syste:u 
were i1. vite<l from responsible officers, and all of them recognized the foreca~ts a'! 
accurate and valuable. The General Officer Commanding, Waziristan Force, SUJ­

gestcd that day-to-day forecasts should be sent as '· Priority " messages and in 
response to this wish, warnings when the.v relate to the rlay on which they are issued, 
are now sent as " XXW-Stonu " telegrams. The General Officer Commanding, 
Kohat District, as well as the Intelligence Bureau, Kohat District, says that occ:l­
sionally the change o£ weather predicted in the warnings was experien<'cd some 
hour;: before the time announC'ed ; it is uncle~tood, however, that full value wa~ 
obtainf'd from these warnings in basing on them t he movements of troops and ani­
mal con voyl!. 

7. SuPPLY oF ~1ET£OROLoorcAL hr-OR)lATTO~-

From time to time special information was supplied to the meteorological 
dep~rtme~ts of_ Englan~, Australia and Egypt. Climatological and other data, 
at times mvolvmg special calculations, were also provided for sanitary and other 
officers ~£ GovPrnment a.s well as for those private firms who were willing to pay for 
tle serv1ce. The extent to which the department is utiliz~d in this manner will 
be seen from the curves B and C in the graph at the end of this report. ~ 

I 8. UPPER Am WoRK. 

T~f:: Upper ~ir work centres round tlte observatory at Agra, which supplies 
matcrml and cqu11lment to the out::.tations spread over India. and Burma,...whcre 
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pilot balloons are !ient up dail_\'; and exPr('i'ieS c·Jose supervision OVCr their WOrk. 
lnfnrmation on certain features of the upper air curreuts is telegraphed to Simla 
for use in daily forecasting. 

The pilot hallooM are made of guttapeJ"cha tis~nc allOtlt one thou<>nndth of an 
inch in thicknef>fl. They are filled with hydrogen and rclcaRed, carrying a tail of 

-standard length (usually l 00 metres), and are obst•n·ed as long as po~i>ible through 
a theodolit<:>, wl1ile regular timed readings are taken of their horizontal and YeJtical 
angles, and of the apparent lengths of their tailR as seen in the theodolite. With 
these measnrement:l the height, distance and geographical course of the balloon can 
be calculated. 

A 6-foot ualloon, ready t<> go up. is ~o~hown in figure l (on plate at the end). while 
figure 3 is a pi('ture of a balloon-maker joining the gnttapercha segments to form 
a finished balloon. Usually only 2-foot and 3-foot balloons are used. 

Such balloon1-1 (:l-foot) reach height~ as great as 10 mileR while still in <>ight in 
the tht>odolite telescope, anrl in clear weatl1er may sometimes be kept in Yiew up to 
total distances of nearly QO miles, accurate measurPmcnts '>f wind velociLy and 
direction being taken over the first 30 miles of their courHes. At heights of 
4 miles and upwards the cold weather winds of northt>rn Ind ia often reach a strength 
(l{ 100 miles per hour, and are occasionally stronger still, while calms prevail at 
the surft\ce. 

T11 former years a large number of trials were made with such balloons carl')·ing 
t<mall !'.e\£-rt>eording instrument-> known as meteorographl<, of which fi~ure 1 (plate 
at end) showR the Dines ' type. Such an instrument regi~o~ters accurately the 
pre . .,~ure and tt>mp!'raturt>, anrl roughly the Jmmicli'ty. at all heights during its 
mc·ent and descent: it weighs just about :tn ounce nod has sometimes in Europe 
reached height.s ao; great as 15 miles. Sit•!'] m:trking points attached to thl' record­
ing portions make indelible record>l on a sih·erPd ~o~htct of metal or gla~~. the whole 
record being alxmt the size of a posta~e :-.tamp, and requirin~ a microm<'ter micro­
scope to dc<•ipher it. Before use these instruments ha,-e to be calibrated for pressure 
in sprcialair-pump apparatuK. and for low temperature (::uch as <'Xist!' in the upper 
air) by immersing them in prtrol, cooled "ith carbonic atid snow to about 60°0 
(108° of Fahrenheit h'Qst). 

On descent a meteorograph may land as far as a hundred miles, or e,·en more, 
from the place at which it wa:; sent up; and to secure its return, a lab<'l in se\'cral 
Yernaculars is attached to each insti·ument-basket sent on a flight. 'l'J1e finders 
(of whom two are illustratt>d in figure 2) get a r eward for deliverina the basket to 
the District Officer in good condition. About 70 per cent. of such instruments are 
usually recovered. 

Bt>sides th<; work o{ computation of upp~r air data, the complete analysis of 
cloud observatiOns, taken regularly several times a dav at 11 stations in India is 
aho a routine business in Agra. Repair of instruments belonging to the dep;rt­
ment is tmderta.ken at the workshop of the observatory . 

. An important. f!'ature of ~he year was the organi?.ation of a service of '' meteor " 
parLI< s for the. artlllory practice ca~ps W which a reference has been rr.ade in para­
~raph .1 of th1s ~eport. Tbl' rcqmremcnts of the military &uthorities wer.e met, 
but wtth some dliliculty on acoount of luatlequacy o! observing staff at Agra : aud 



tho step proV(''S to have been fully warranto~ ns judged h_f expreMIOns of 
appreciation from Army Headquarters. It 1s undcn;tood, mdeed, that the 
detailed numerical information on wind strength8 and Ynrying directions obtaircd 
by balloons several times daily during gun-practic<' is now considPred indispens­
able; and tho department hns since been asked further to co-opuate by deYis~Pg 
some practical form of affiliation betwern A gra OLbervatory aud Field , 'en· ice 
organizations on war frontiers. It apJ;ears that it may bfcomc nCC<'fisa.ry to con­
sider for the future some provision of extra trHined stafi for tltis work, if the scientific 
work of the Agra Observatory is not to be handicapped. 

Among the contemplated activities at Agra may be mentioned the ext<"nsion 
of pilot balloon work, the re-starting of mcteOf('grr. ph flights, n ight flight:; with 
ordinary balloons and a study of the temperature gradi l"nt above ground. 

9. RI~SEAJWHES BY TilE Srm.A i3TAFF. 

Shortness of gnzette<l staff ngain preYentcd a start bl'ing made on the preparll.­
tion of type maps for daily forecasting, which ha ''e for some year:> been Hgarded as 
an important rcc1uircment. 

A paper by Dr. "'::1lker on" A prrliminnry study of world weather", ba~ed on 
statistical ::;tudy o! weather changes in different path; of the world, was prepared for 

, publication. • 

I t has hPen disco...-prcd that the we~;tcrly cnmponf'nh of upper air winds at 
Agra at a height of about ·1 mil.:!s, as prevailing from the miclult' of September to tle 
middle of October show a close relationship with tl c pre'"ipitation in north-west 
I tulia in the winter follow in g. This nnttnr is be in~ followccl up in vi~w of its pro­
ba.hlc high value, should i t prove to be snpJJOrtcd b) a largu st-rics of years of ob­
scn·atiou. 

10. On:-:Env \TOJ:TJ<;~. 

The Director of the 8olnr rhysics Observatory at I\odaikanal published n 
report on astronomical work for 192~. 

The Obsrn·atory takl's a. pro 'l i .ent part ir { hP world wide programmr- ;n hand 
by the Int~rna· ional ~htronomi<·al Guion. ,\t n me<'1 ing in Home in 1922 the U1.ion 
aJJottrcl to India (1\odaikanal) tl1~: task of collcc1ing from all contribu1 ing obserYa­
t o ri<>s in other countriPs tlw photographs of solar prominences and of the sun's disc 
taken in motHH.:hromatic (II o) light, nnd of measuring thctn systematically. This 
work \\as begun n•gulally in January 19:!3. 

The _routine at Kodnikannl i~cludes, among other things. takin~ and mcP.suring 
photohclH1gnuns and ~pectro·hclJOgrams, and ohse1 ,·ations of sun-spots and pro­
n_li~lencrs. Photo~ of two pro_minences· vast eruptions of glo\\ inf.:! ma~~;es of vapour, 
rt ~mg from the suns surface w1th vclocitic:s somcti uws as great as 500 miles a ~e"ond­
mu~· be se<>n ~n figs. 5 an~ G on t~JC plate at tl1e end of this report. J?ig. 5 shows a 
typ_1cal prommc~1re a~soc_mtcd ""h a sun-spot. and composed of l1ydrogen, helium, 
soclrum, mngm•sJltl~l and 11·?n· It was about 50,000 milrs high , and lasted for more 
than ·1 nlont h~, w1th contm~wl variations in sl1ape. l~ip-. G is a not her prominence 
cmnposcd _of hydrof-en, calclllm and helium, nnd extPnding to a height of nearly 
~OO,~JOO mdrs. At. 1t11 first appearance it wns a quarter of a million miles llif!ll , and 
Jts l~fc was nt'nrl~· .~ mon1hs. Mrasurcments of prominences are po~sible onl_v when 
tht'y ate on. the luub o£ the sun, where they can appear re1Jcatedly on account of the 
solar rotatwn. 

I 



1'1· ~. 1 ana 8 arc photograpl1s taken on 2ntl1 an~ 31st December 1922 sh~wing 
:::-unsJ 0~8 a11pearing in difkrrnt positiom; on the d1sc o~ aceount_ of the :otat10n of 
llte Hill in tbe inte1wning two days. 'Ihr complctc llt'TJ?d of th1s rot~tJon at the 
:solar cqmttor is 25 days, :uid 27 ~ dap at 45~ of solar lahtudc. The bnght patches 
'On these rhotos arP. regions where hot calcmm vapour has been brought up from 
lower lrvels hy a solar disturllaecc. 

In the course of his study at Kodailmnal of the ~olar spe~trum l\~r. Evershed 
1 • f 1 .a·s1>lacemcnts of the spectrum linrs of sodlllm and uon wluch are com­
JJaS oun< J. · I E. t · th lt f 
nrahlc in amount with what !:hould occur, on t 1e ~ms em eory, as a resu o 
~j1c sun'!< gravitation: his work thus lencls experimental support to the theory and 

prccli<:tion of tlus effect. 

In r<:>gard to structural matters in LlJC cquipmcnt of _th? Observatory the only 
<levelot ·menl during t11e year was the rcplaccnwnt ~f the exJstJ~g _roo{ o£ the spectro­
beliog1•ph building by a double roof for reduclllg the vana.tiOn of temperature 
in~ide the building_ 

Colaha Observatory and Alibag .Jlct~tnetic ( bserYatory remained in good condi­
tion throughout the year. 'Ihe more important of the scient1fic dttta which result 
!rom the work at theHe obsetvatories will be found in the annual volume which is 
11<1w t.o rrplace U1e old quinquennial volume of Hom bay data. 

A.t the Colaba ObRervatory a11 extensive routine activity is the rating of Royal 
Indian )1arine. and Hoyal Navy Chronometers. of which more than 200 were issued 
to ~hip<>, aftf'r rate-testing. lH addition to its usual work tl1is observatory will soon 
Ju\YC thr additional Juty of issuing till' Bombay Daily Weather Report, as the 
Bombay )Jeteorological Ollicc is to be mnalgamateJ with the Observatory. 

The )[adras Obsel'vatory supplies time, astronomically determined, to the 
\rhole of the cohntry. Calcutta broadcasts time signals independently at certain 
hours of th!' day for !!hips at ::;ea and in Qrclet tQ render possible an accurate com­
parison between the Calcutta and ~ladras clocks, a new wireless receiving apparatua 
was set up at the ~ladras Observatory_ 

The purely meteorological observatories under the department's care number 
283 of which 237 were maintained by the Government of India; these include stations 
as far afield as Tehran, l<asl1gar, Aden and Reychdles. According to the classifi­
cation given in the report for 1918-19, the departmental observatories consisted 
this year of 5 of the first class, 185 third class, 23 fourth class and 24. filth class . 

• 
The maintenance of these ob.<~ervatories, the supply f;Q them of tested instru­

ment.s, and the careful scrutiny of their observations f;Q detect mistakes naturally 
entail much work o! a routine character at headquarters. The oorrectne;s o! obser­
~ations depends upon th~ continuance o£ good exposure and good condition of 
mstrume~ts at observatones, and u:pon th~ accuracy of reading by observers. The 
former P?IDt can only be ensured by mspecbon visits of trained officers, but for many 
yc~rs this need has had to be neglected. The latter point can to some extent be 
estimated at headquarters from the data received. An idea of the standard of 
accuracy maintained in reading the instrwncnts may be obtained from the llJimbel' 



l<J 

of mistakes detected in the data for the Indian Daily Weather Report. The stations 
of groot reliability in which no mistake or at most one has been detected, numbered 
33, and the number at which more than 50 mistakes were made was 2. The average 
number of mistakes. during the year at the remaining station~ was 12. 

1'" 11. INSPECTION OF OBSERVATORIES. 

This essential requirement for the maintenance of sccurncy in result5 suffered 
again, as in the previous seven years, from shortage of staff, but although towards 
the close of the year the oomplement of gazetted officers became full, an improve­
ment in respect of inspection cannot be expected in the near futttre on account of 
the new restrictiO'IlS in travelling grants (see paragraph I). During the year, 
24 stations were inspected by gazetted O'fficers and 0>the1-s, while the Director-General 
of Observatories ·and the Officiating DirectO'r-General of Observataries made iOr­
spections at the principal observatories at AlipO're, Madra~ Bombay and Agra. 

12. MARINE ~fETE"OROLOGY. 

WireleSB" weather-messages from ships at sea and the ships' logs to which access 
is obtained at the ports of Bombay and Calcutta are the main sources of marine data 
collected by the department. 

The object of the system of radio messnges from ships is. mainly to supplement 
eoast observations in cyclone warning work. In the absence of observations !tow 
theseaareasitwas not always easy to draw correct conclusions about the position, 
movement and intensity of storms. Thi1:1 was the case particularly with distur­
bances in the Arabian Sea, for which inferences had in general to be drawn from the 
very insufficient O'bservations from the western coast 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 19-21 the l\farconi Company agreed 
to help the department by allowing these telegrams to be transmitted free of ships 
charges. I t worked fairly well during the year and messages from ships, not only 
those in the vicinity o£ the storm but also vesseltJ at coosiderable distancosfrom the 
eentre, were found useful in deter1nination.s o£ position and course. 

'Vith the permanent transfer to Snnia in No..-ember ~922, of the work of storm 
ll"arning for the Bay of Bengal the nwnber of WJT messages from ships received at 
Simla during the yea:r rose to 956, and the thank& of the department for these are 
due to the commanders of ships, sailing in Indian waters. There is still much 
acope for improvement in the direction o£ fuller co-()peration between ships and thi11 
department. 

!n regard to the second source of marine data, the work of visiting ships and 
copymg fogs at Calcutta Md Bombay is entrusted to clerks from the local offices of 
the drpartment. The number of ships vimted was materially le:ss than the arrivals, 
but was as large as. an inadequate staff could dea1 with. 

. TJ1e data tlms obtained are utilised in ti1e preparation of charls of di.sturbanc~ 
lll the Bay of B:-ngnl and the Arabian Sea, for future reference in cQ.llilection with 
the storm wnrmng wo1.k nf the department, and in drawing up an account of th6 
etorlll" o{ the Y~'i\r for pnhliration in the India '\'eatbcr RevieW (Annual Summary). 



ll. 

l~. S!\OWFAU. REGISTRATION IN THE MOW."TAIN DISTRICTS TO THE NOR11I A..~ ~'E::;r 
OF INDIA. 

The iniormn.tion as to the amount, distribution and time of occurrence of the 
~nowiaU iu t~ llimala.ym and Afghan mountain areas was on the whole tolerably 
<:ompletc, ax1d t\w thanks ot the department are again due to the various officers 
\\bo have cuUected and for\\~arded it. 

H. Ru~FALL REGISTRATION. 

The registration of rainfall in India has always been carried out by the provincial 
authoritit·~. In 1889 a uniform system was introduced hy the Government of India, 
aud the Director-Genf.'ral of Obse.rvatories was made consulting officer in e<>.~nection 
w itl1 tbi:i work. II is ad vice is sought regarding. the starting of new raingauge stations, 
nnd he receive:~ annual repor~ upon the effimency of the work from the local con­
trolling otncers who are in most of the provinces the Directors of Agriculture or of 
Land l{ecorcls. 

The following is a btatement of the number of raingauge stations supplying data 
for publication in the'' Hainfall of India, as they stood in March 1923 :-

:\umber X umber 
Provin<:G. '(){ I>rovince. of 

stations. station&. 

Burma 238 Baluchistan 85 

111&1111 126 RajputnM 178 

n<'ngal 2.31 0:-ntral lndi,\ 00 

313 Central Provincc3 nntl Dera1· 18"9 

UniW.I Pro'l"ill\lelt 276 Bombay <Ul<l Sind 289 

l'unjab l9i Hyd~rabad 1S 

39 ~Iysotc (excluding raingaugcs in 77 
taluks). 

Kashmir 

35 )tadras(including feudatory Statos) 525 

In 19:J1 thP. n~es.<~itv o( fr~'<"~uent inspections of ra· b 
• ~· • • -"1 • mgauges was rought t th 

not1ce of the olucers Ill charge of rainfall registration and bs 
0 

e 
ahown a docidcd improvement in this respect. ' su equeot reports ha'vb 

Tlte following notes are based on the reports for 1922 2'> f th ffi . . - ~ o ese o cers :-
/Jurma.- fhllre wrre 237 Rt-'ltoni as &f.lain.~t 230 InA Cl 0 

o!;.,ervatorics, 2!1 were unrlHr the Puhli<> Work~ De nrtll Y t. ~ ut of thc~o 18 were meteorolo"ical 
tacnt, and the re!!t were &11JlCr\"ised bv l'i\·il ofit"<·c~ p 0 

1 
en! ' 1 bt•longccl to the Agricultural De;:•rt· 

• •--• r1 ' ,.,. n~ IUIH red and · ~ · , . r~ -were ·~spec ....... ol u ng the y••ar, nut of whi••h 1 r,o \\ ere rc >r!t·d 
00 

mn., ·Y ~wo ratnqtl.uge station I! 
t.hc ch1ef dcfo•c\4 report~ I 'I'Nl'. ll! 1z-u:1I rteam~~s to b !?'11. g 1 nnd the romnmJt•r in fair conditiou . 

. . . • ' u1 ' lllgs lln<l trees. • 
.th.wm.-1 wo ~t.al1oru "en• closed durin the v~ . 

1023 th,cro wcre. l~fi .railljl:ango ataticm~. Th:numl~;~~ti~J lhn:o st.ahonq Ol~ll<'d; od the 31st ~!arch 
ye.u. fhc sU.t.ions mspected wcro" IIO again~t 1 u _, 1 SJl!'ctlo~~ reported~~ 150 a~nin~t 160 of last 

• auu t 10se not lntJlCClcd 11" · 
{{rfl!/<11.-Fivc nrw stations were OllCned du . th • 

1 
nl(runst ll·of J .. ,t ,I'Cllr. 

wer- in.1pccted durin·; tho war; thn C4lrrespon~)~~ fi 0 yr.~r makmg a lot.~ I of 251. Of the~p onlv JO!l 
li•~ in 192::!.23 11 a» duo to tho cu1tailment of tr·'\:11 . 

1guro list yetr was l .;I. The smaller in"t~til'rl 
-5~~~~ . 
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Bihar and Ori·•·•ll.-'11lc number of station~ was 31!l including ~!) ~t.ationq in the l~t·udatory Mat.-·:# 
and Tdliutary ~Iah:d~ of Ori'"'~- Jnspcttion report,; rE'(.'('i' t•d £in~ludin,:( tho"C.' of a f,•w ~tatiou; irlBpe' t,e<l 
twice) numbered 26!. AC't'ording to DiMrict OfficPN' reports ahout W Jll.'r (.'('n(. of stntions were not 
inspc<'tcd, but iMpcction card~ were not receive-d from 30 per C'<'nt. n( tht• ~tation•. It appeal'!! thE're­
forc that in 20 per tmt. of the Hlation~ although in,. pee ted I l11.• reports did not read1 the Agril·ulture 
Department. ::ltcpearc bcing taken to remedy tht• !'Osition cli~t·Ju,e•l. 

United Prot·incc.!.-Tht'ro were 2RS ~a!ion.~ inclu•lir1~ ruf'tt•omlo~i·~•loi>Rcn·a tOI·it·~: out of 27Z 
stations under tho supcn·i~ion of di~trict !lid carul oflie<'N, 71 pt•r ct•nt. w~m in.<pcctcd a.-1 •·om pared 
with 43 per cent. in the prcn·ious year. 

The Punj11b.-(R eport of tiM' T>iredor of Land R<'C'OI'ds, for Clllemhr year lfl22). All thl' rl\in­
gaugcR in charlie of dvil nfficcrs arc in good l'<llllition till' ntunh,•r in•J•'dt•d onr-e or twict> O' ing IIJ • 
.Report from h .nnnl cli:strkt is wanting. The t·,tirt\!UU~<'" in l'ltllr)(l' of <"•lli'tll'llk!•n< ;m• ir\ ~ood work. 
ing ord!'rnnd officeN lmvr b('(•n in~f)'l'tin)! thE'm from tim" to timl'. Enquiri<·~ a• to whctll>"r thPrc wcro 
any stations in charg~ of di>•trit't ollk'(·N not includ,•d iu the "on!ltly Ruirrfall Statement show tlut 
there are no sttch statiorl•. 

K f'shmir. 'l'l1o 1\fclt'orologi<-nl Hcpor1<'r shll'~: -'" 'l'h<' numl,.•r of rainl(tllll(<'.~ fq :Jn in nil. out of 
which 31 arc m!'rcly m in t l'!'tJNiing ~tntion; an;! 8 are m<•t••oruln~l<''" oh~l'l'la!.oril'•. The nurnbt>r o£ 
inspections of rningnugl' stations murle during thll ycnr W11• l!l ng1un •t II of ln•L y<'>\r, whil'lt i ~ S3ti~­
factory." 

'/liorlh- West Frontier Pror:in<"e.-.\ pnrngraph d1',\lin5 with uingautr<' in~p<'rtion in the Annual 
:Report of J.nnd Record~ and Agriculture for I!J:?I-2:? ~i-lk : -·· Tht• ill>~tnll'tion~ for in•p:c•ctinsr nt lc:bL 
75 per cent. of the ruinguugt• ,(ations each yPar han• l>et•n compli<>d \li th in nil thl' di•tricts except 
Kohnt, where no mingaugt' station was in,J.lt'<·h'<l durin!{ tlw yt·ar. Xt•l·<·"ar,v orclt•rs hnn• IJC<·n i~ .. u~d 
t.o the office~ con<'t'm<'<i to <"<>mpl,v with the in•trut'tion-<." Twt'nt) eij.l'ht raingnuge:~ w<'re inspectrd 
during th<:, year and JH'Il<•t ic·tlly a ll \H're in good wod.;ing ortll'r. 

Balurhi.!lan.-The Rcvrnnc Commi~ioucr wnt~s :-"The ming:nngf.'>~ in the Agen~y were rt'gul:lrly 
read by pe..,.on~ in t•harge und insp ... Nl'd ocm,ion.11ly by ,·arious ofliwr.-." 

Bombay and .~ind.-The Dir<•dor of ,\gril'ulture write" tunong otltt•r· thinl.'s :-" .....•.•.•...... 
out of a total of 2i8 gnu!(!'~ in the J>re,i It'll<')', n• many as :?Ot; or n "tdy 71 J><'r c·••rtt. •vt•t··· iu<pecte.l 
during the yenr under report a~ nguin~! 241 or 8i pt!r (.'('nt. during thC' la<t y<•:tr. while the total number 
of in,J>eCtion'! durin,ll the yl'ur wa.< :?!13 a~ a!(ttinst :!.')4 of the previou~ ye:lr. ln the )lative Xtate~ 
37 gaugt:~ out of a total of ()1 or m•atly 61 Jl<'r ct·n!. \\l'l'C in~pt>C1cd during llul ye;\r ~ ngairu;t 51 ot' 
about 72 per cent. in tho last yt•nr. 

"ThC'•e figure• TC'\eal th<' fa<'l that tlw pr"l(l'!'•q m:Hf,. dul'inq the• fl!'<' vinu• ,l'<'ar ha• n flt b?Pn main­
tained thiH yt'nr either· in the Xnthe 1-'tatt•s or tht• Brili•h di,! ril'l:<. Uut thoul(h thi.~ is the c:t~c·. wh"n 
a comparison i" mud!' .-ith the pr0v itnH ye.1r, yc•t it eolll J><ll'.i "ell with th<' avt•nge numb~r of inlpcwt ioru 
made dur·ing the year~ of the la.il quirHJUl'nnium ......... . .... ". 

"The salient feature? of tho yc,u· under report, ho\~c,·e r·, \\'hi the \'l'ry t'lo•e scrutiny cxcrt'ised with 
regard to tht' R ningnuge lnspel'lion Rl'port< r<:ct>hed in !hi• offlc•e. En•ry dcful'l. howt'ver ~;mall, WitS 

brought to the notice of tho prop<·r authority and suggt·,lions made till it was n•movcd." 

Central l'rot'ill'.'£.~.-'fhc numbl'r o£ in~pcctiorn of r~>in!l;.\Uge ~LltiQn~ in the C!rntral Provincci 
during the yenr wa' J,).') ar.:ain't lOti in tht> previou~ .war .tncl :!0:! in l!l:?0-:!1. ln Bm 1r the number \\'>l• 

44 against 64 in th<' ln_,t year. It i• !<tate,( thnt in l:l districts the in<pccting ollll·<·r~ ha•l not ma:le 
suffiC'ient inspet'tions in confonnity wtlh the in.~truction9 containE.'d in 1»111\gra.ph 10 of Ren•nue Book 
Circular Hl-2. 

Hydcrabad.-Tb<' ~uperintending Enginl'er. Ea.!ttem Circle, ~hte-; that •t raingnugt> st:ttion~ w!'re 
in~pected. 

. ll!yAorr.-TlrC' numhet of ~tbtions i~ thl' 1lysore State for r<'<'ording rninf.11l was 226. The inspec-
tion of ramgnUI!'"' 11 u on the_ whole •<ttrshctor,v as 1'19 W<'l'l' in•J~Ctctl during this year agai.nl:lt 184 in 
the pre' lOtts yt>nr; <'Xf•l'l'SSed m J'Cr<·rntuge~ there was n n~e ftom lil to 8:1. 

Jfatlra•.-Th<' total numlH'r o[ rainjraug<' ~(:\!ion• in th(l ~farlras Pr<'~icknrv on the 31st :\Inrcb 1923 
'Was 395, of thc•e 3.35 w<'re inspt:cted or UO per cent. as ngnin~t U:! pl•r c~nt. lns"t yc.tr. 

A genernl review of these reports shows that in Burma, Asflam, Bihar and Orissa, 
the North-West Frontier Province, the Central Provmccs, ~1vsorc and l\Iadras the 
prop~rtion of inspcctio~ of raingauge stations was over 75 p~r cent., in the United 
Provmce.~ and B?m?ay 1t was 74 per cent., in Kashmir and the Punjab it was about 
60 per _cent., while m Bengal and Hyderabad it was 4-1 per cent. and 22 per cent., 
respectively. 
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HEAVY RAINFALL REPORTS. 

Heavy rainf:J.ll is occasionally so very local that small areas can have as much as 
10" of rain without tl1e Daily Weather Report con,·eying the least suggestion of it. 
\\ith a view to have such uc:.eful data promptly availalJle for the Daily Weather 
Report it had been arranged in 1 ~21 v.'ith the approval o{ the Government o£ India. 
that reports of 5 inches or more of rainfall should he telegraphed to Simla from 
raingnuge stations at district head-quarters throughout the country. Very few of 
l'nch telrgrams were received in 192L because the system was organized after the 
monsoon season of that year. 'l'he number of such telrgrams was HG during 192~­
:,?:l. 

15. 8EISMOGRAPII OBSERVATIONS. 

Seismological observations were recorded throughout the year by two Omori­
Rwing srismographs at Simla, two at Calcutta and one at Bombay, and by a Milne 
sei-;mograph at Kodaikanal. At Bombay (Colaba) there continued in \1Se also two 
l10rizontal vendulum seismographs with specially elongated arms in their recording 
apparatus: n new ~Jilne-Sha.w machine was put into use there in February 1923. 
A II the l'cismic data collceted at these places were sent to the Seismological Com­
mittee of the British Association. 

16. Tum Slc~ALS. 

The ol>Rervatories at ~Jadras, Calcutta and Bombay determine time from star 
ob!\ervations, and communicate it to the local ports by time-ball sj,gnals. The distri­
bution of time o\·er the country generally is made from the :Mad!"as Observatory by 
a signal tmn~mittcd daily at 1G hrs. over the Indian tt'legraph system. A wireless 
time ~;ignal for the usc of ships is broadcastcd automatically twice daily from the 
Alipore Observatory at 1-30 and 13-30 G. l:ll. T. through the Calcutta. raclio station . 
. Arrangemrnt." for !letting up a transmitter for similar \\ireless time signal~> at Bombay 
are being made with the Telegraph Department. 

All time work was done Ratisfactorily throughout the year. 

17. PunLlCATIONS. 

Under the stress of the necessity to economise, important changes in the routine 
publications were carried out or decided upon during the year. The Monthly Weather 
HeYirw, wllil'h was in arrears, had to be abolished from January 1921, and replaced 
h.v a l\lonthly Weather Report which was started from January 1923. For the 
intervening period the igsues of the Annual Summary for 1921 and 1922 will be en­
larged so as to embody all the monthly data. 

\Yith a view to further economy it was decided to stop periodieally the provin­
cial daily weather reports, the period of suspension for Bombay being fixed as l st 
November to 30th April, for Madras l st January to 31st March, and for Calcutta 15th 
November to 31st December; the change was brought into force from 1st January 
1923. 

As usual the Daily Weather T('legram was despatched to subscribers regularly 
about noon, and the weekly rainfall summary was supplied to the Gazelle of India 
and to press correspondents in Simla. 

In October 1922 wa<~ started a new Weekly Weather Report containing matter 
similar to that in the weekly summary published in the Gazelle of India, and meant 
principally for prompt supply of information to the commercial public. Upder 
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exiating arrangements it will be published only during the monsoon period, i.e., June 
to October. 

The quinquennial volume of the Bombay Observatory has given place to an 
Annual Volume presenting the data in a. modified form of two-hourly values of the 
more important elements recorded. 

The routine publications of the department remain otherwise unchanged and 
the list of such publications as it stands now iR given below:-

-
1. In<lian Dnily Weather Report . 
2. Weekly Weather Report. 

3. ~Jonthly Weather Report. 

4. Annual ~uppl~rnent to the Dnil_v W~atlu.•r Rt"port. 
5. India \\'t•athcr Review (Annual Summary). 

6. Daily Ruin f .. II of India. 

7. Monthly Rainfall of India. 
8. Report on the Administrntion of the ~!etrorolo~icnl Dep:utm~nt of tht" Govnnmt"nt of Inru~. 

9. ::\lemorandum on the probnbll• chnrn<"ter of tlw weather in north -west India in Januuy, Feb· 
runry and March. 

10. l\Iemornndum regarding the probable amount of monsoon rainhll. 
11. Memornndum on tho minf11ll of ,June, July and the probable amount during Augu~t And 

September. 
12. Statement of the rainfall nnd ~nowf11ll of north·w<'st Tndi& in January.!February and ::\{ar<"h, 

and a tompnnson of the SC!vonnl forcca.•t "ith the actual prN·ipil'ltion. 
13. Statement of actual minfall io Jun<', July, .\ugu~l and &J>tenll><•r, an I "' CO/llj)l\ri~on of the 

fol'('<'n•ts "ith the a<·tunl rainf~ll. 
1 I. Kodnikanal Observatory llulll'tiM. 
Jr.. Annunl R<'port or the Kod~iknnnl Obt<'rvlllory. 
Hi. Calct:ttn J>nily Weather Report. 

17. Born hay 1l•ily \\'cat her Ht'J>Ort. 
18. :Mnd•a• Daily \\'eat her Rt'f><Ht. 

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

Volume XXIII, Part· III, "Mean monthly characters o{ Upper Air wind~ 
deduced from the flights of pilot balloons at thirteen stations in India. 
during the period 1910 to 1919 ",by J. H. Field. 

Volume XXIII, Part IV, ''The effects o{ oscillations and of 'lag' on the 
readings of the Kew pattern barometer ", by E. P. Harrison. 

Volume XXIII, Part V, ''On cleaning and refilling various types of barometer, 
together with a description of several usual patterns", bf E. P. Harrison. 

Volume XXIV, Part I, '' On the seat of activity in the Upper Air ", by P. C. 
Mahalanobis. 

Volume XXIV, Part II, ''On errors of observation and upper air relation­
ships", by P. C. Mahalanobis. 

Volume XXIV, Part III, " On exposures of thermometers in India ", by J. H. 
~~- -

18. LIBRARY. 

Of books and pamphlets, 632 were either 'Purchased or received as presentation 
copies from scientific bodies !or the libraries in Simla a.nd Calcutta during ~he year. 
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In the Simla library the work of classification based on the schedulo o! the Int{)r­
national Catalogue of Seicntific 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 Meteorological Department owes a large part of its usefulness to the sym­
pathetic assistance it receives from outside depar1 ments. Civil Surgeons and othe!' 
officers of Government departments, as unpaid superintendente of obst'rvatories and 
in other capacities, help in the meteorological work; the Telegraph and Poslal 
Departments assist in every way in the rapid transmission o{ 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 
of 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 at Zanzibar and Seychelles. 
These telegrams gave valuable information of the weather conditions in the Indian 
Ocean and the department is indebted to the officers 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 Meteol'ological Department. 

The department is greatly indebted for important information about meteoro­
logical conditions prevailing before and during the south-west monsoon to the Con­
troller, Physical Department, Cairo ; the Dirt'etors of the Observatories at Buenos 
Ayres, Santiago and Batavia. ; the Astronomer Royal, Cape Town ; Director, L'Obser­
vatoire Physique Central, Petrograd ; .M. Thorkell Thor!, elsson, LOggildingarstofan, 
Reykjavik, Iceland ; the Director of the Meteorological Services of the Azores, Ponta. 
Delgada, and to the various officers 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. 

SIMLA.; J. H. FIELD, 

The 6th August 1923. Of!g. Director-General of Ob~ervatories, 





Upper Air Work, 
Incidents and instruments. 

(For explanation see jl8ra, 8.) 
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