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Last year saw the completion of the first half-century’s history of the Depart-
ment as an qrganised unijt for India ; and the present year completes a whole
century of history in the ease of Bombay Observatory. But both these records
are eclipsed by that of Madras, for the observatory there was established in 1792,

Madras Ob ervator/ (sec Plate), 134 years ago, by the Hon. East India Company

¢ for Promoting the Knowledge of Astronomy,
Geography and Navigation in India "’. Sir Charles Oakeley was then Governor

of Madras ; he had been Assistant Secretary at 16,® an age when most present-
day English boys have barely forgotten the feel of their knickers ; had graduated
Secretary at 22, and proceeded Governor (with a baronetey attached) at 39.
In an age when the mental horizons of the Hon. East India Company’s officers
were heavily clouded by the pursuit of gain, and their hands busy in shaking
the pagoda tree, he rose above his contemporaries in taking a keen interest in
astronomy. So keen, indeed, was he, that withoot awaiting from the Court of
Governors in London the approval for which he had asked, he established the

observatory ultra vires, and when the actual sanction arrived in 1792, the build-
ing was complete and partly equipped.

_ In those happy days valuable initiative had free scope, for by the time
ebjection could be raised an act had become a matter of history, and its author

*Lawson : ‘¢ Memories of Madras *’, page 117.
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was probably entitled to claim De mortuis exemptim frem esmenre. Horh
means of progress-cannot be adopted nowadays, for Standing Finanesr {ommit-
tees, cables, Secretaries of Htate, and nthyr inventions «f a later age plars res
'trictive limits on peculiar action.

Oakeley's scheme was largely helped forward by the liberality of 2 member
of the Madras Government—Mr. William Petrie—who some 5 years earlier had
built an observatory at his private expense, the first ever instituted for astronomi-
eal purposes by a Enropean in the East. The original building. (the tranwt-
room of the present observatory) was erected with great eare. every preeantim
being taken to secure the utmest poswsible stability for the inaruments and
durability for the structure. The pier which earriedl the orizinal small trannt
instrument is a granite pillar weighing 23 toms restinz on a bawe of wolid briek-
work and separated from the foundations of the walls. Om the top of this pier
there is cut :—

Mich®l Topping Arch.
A, D. MDCCXCIIL.

Michel Toﬁping was eaptain of E, I. C. Ship ** Walpole ’” and wax engaged
in 1792 in taking observations of the eurrents in the Bay of Bengal. He beeame
Chief Surveyor in Madras in 1794, and with the versatility which so enn~picunumsly
marked the Company’s Officers in those days turned his hand to architeeture
when the need arose. On the south wall of the observatory is a slab bearing the
following inscription :—
Astronomiz Consecratnm

Sumptibas Societatis Anglicane
' In India Mercature Faciende
' Favente CAROLO OAKELEY Barte

Prefecto Priesidii Sancti Georgii

A D. MDCCXCIL

and somewhat corresponding inscriptions in Tamil. Telugu and Hindowtani are
earved on the pranite pier in order that *‘ Posterity may be informed a thoosand

Years hence of the period when the Mathematiecal Scienees were first planted by
British liberality in Asia ’’.

2. The first Astronomer was Mr. J. Goldinzham, F.R.S.. who also held the
appointment of Government Architect. His earliest observations made in 1793
‘are recorded in a manuscript volume. now preserved in Kodaikanal Observatory.
prefaced by an account of the building of the observatory. from which quota-
‘tion has been made above. Two volumes contain his observations between 1512
and 1825, and another contains an aceonunt of his very valuable pendulum obser-
vations made near the equator and at Madras. He"also made longzitude determi-
nations of a number of stations in India and elsewhere. a long series of observa-

tions on the velccit): of sound by means of the Fort and Mount time guns, and he
began a meteorologieal register in 1796.

.., He was followed by Mr. Thomas Glanville Taylor. F.R.S. who had been
trained at Greenwich Observatory and held charse of Madras observatory from
September 1830 till early 1848. He equipped his observatory with new and
more powerful instruments and began the compilation of his Star Cataloene
which, in its final form, was published in 184, and contains the places of 11.0v0
stars. This catalogue is still asked for. and was reprinted some 2 vears hack.
. Zgourly meteorological and magnetie ohservations were begun in 1540 by Captain

0. E. Ludlow, and transferred to the observatory in 1545 ildi
wore considerably enlarpes e ohservatory in 1545, when the buildings



COLAIA ORSERVATOR BoMITAY,
Fomlod 1he Photogaphed 18],
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From 1849 to 1861 the appointment of Astronomer was held Successively
by Captain W, S. Jacob, Major W. K. Worster and General J. F. Tennant, R.E.,
and then for 30 years by Mr. N. R. Pogson, who was joined in his work by his
wife and daughter, the latter of whom held also for many years the appointment
of Meteorological Reporter to the Government of Madras. -

After 1861 the observatory was again furnished with modern instruments
of & hizh class, the chief being 2 transit eircle and an 8-inch equatorial ; and
during Mr. Pogson’s tenure the transit circle was employed for the preparation
of a ecatalogue of 5,000 stars, each of which was observed at least five times.
With the equatorial Mr. Pogson discovered six minor planets and seven variable
stars, and continued his work on an atlay of variable stars. Mr. Pogson died
in 1891 before the observations for the catalogue had been completely reduced or
published, but that work was completed by his successor, Mr. Michie Smith, who
remained Government Astronomer at Madras until 1899,

3. For some years before this it had been recognised that the equipment of
the observatory had again become inadequate, and that Madras was unable to
undertzke any  work in the newer fields of spectroscopic and photographic
astronomy. The question then arose of what the future work should be, and
where the new equipment should be located—at Madras or at one of the hill
stations where a clearer and steadier atmosphere and better observing eondi-
tions would be obtainable. It was eventually deeided (1893) to locate this
part of the Madras Observatory at Kodaikanal, and to furnish it with new
imstruments for the speectroscopic study of solar phenomena and changes, and
for detection of any solar influeneces on terrestrial phenomena—more particularly
their influence on monsoon strength and its distribution, with their corollary,
the incidence of famine. The present observatory at Kodaikanal, started by
Mr. Michie Smith, continued by Mr. Evershed, F.R.S., and now directed by
Dr. Royds, is the result of that deeision, and a systematie study is now being
imade there by daily observations of the sun’s surface ; the work is done in
co-operation with other observatories similarly equipped in other parts of the
world.

4. In 1899 Mr. R. Ll Jones, Professor of Physics, Presidency College,
Madras, was appointed Meteorologist, Madras, and did valuable work in that
capacity. He published three important papers in the departmental memoirs,
Professor Jones retired in 1919 and in 1921 was followed by Dr, 8. R. U. Savoor,
also of Presidency College.

5. It was in the year 1823 that tIhe p(liescnt site of the Colaba Observatory

§ was selected and the ground enclosed under the

Colabs Observatary (sce Phate). direction of the East India Company. The main
building was erected in 1826 under the supervision of Mr. Curnin, the first
Astronomer at Bombay, and during the year now under review completed a
century of its existence. The first fifteen years of the observatory’s opera-
tions were marked by a period of inactivity, for the instruments supplied to
Mr. Curnin were found to be defeetive and had to be shipped back to England.
In 1835, the Observatory was assigned as a dwelling house to Mr. Orlebar,
Professor of Astronomy in the Elphinstone College, and although a few instru-
ments were placed at his disposal, no meteorological or magnetieal observations
takFen before 1841 are on record, On the recommendation of the Royal Society
systematic observations began in that year, and the Observatory was assoeiated
in research on meteorology and magnetism (besides continuing its astronomieal
work) with the eolonial observatories of Toronto, Hobarton, 5t. Helena, Singa-
pore, the Cape of Good Hope, and with the Indian Observatories at Simla and
Madras. From this vear the active life of the Observatory may be said to
have begun. In 1842, Mr. Orlebar was succeeded by Dr. Buist, but the appoint-
ment of Astronomer at the Observatory was subrequently held by officers of Her
Majesty’s Navy stationed at Bombay. This arrangement continued till 1863,
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during which period continuons records of astronomieal, magnstie anv
meteorological observations were secured. but the work was not whedly
satisfactory ; the generally defective eondition of the enquipment of the Oimerva-
tory resulted in the appointment by Government of a esmmitire of enquiry
which, after a full investigation, recommended that {a) a full equipment erom-
prising the latest type of recording instruments shoald be proeared, and (b)
a full-time and fully qualified officer should be appointed as Direetor. Thene
recommendations were at once acted upon, and Mr. C, Chambers, FERS., wan
appointed in 1865 as the first Director. The change then masle has more than
fuifilied the expectations of usefulness for the Observatory, which now ranks as
a firat elass Institution with a well-established reputation in the seientifie world.
Both the magmetic and meteorological branches were, as reenmmended, fully
equipped with photographic and mechanically self-reeording instruments and
with other auxiliary instruments for eye observations. The aetivity of the
Observatory under Mr. Chambers’ régime is apparent from the papers pubiished
by him in scientifie journals, and by the volnmes issued from the Obmervatory
during the years 1865 to 1894, whick contain valuable eontributions to seiener.
On the death of Mr. Chambers in February 1896, Dr. N. A. F. Moos was appointed
to fill the vacancy.

6. Later in 1896, Sir John Eliot recommended to the Government of India
that Colaba Observatory, till then under the Government of Bombay. should be
transferred to the jurisdiction of the Imperial Department with the Government
of India ; that the Director should reside in Kodaikanal and there do his work
of analysis and memoir-writing on the Colaba records. and that the officer
charge on the spot should be a half-time Superintendent holding professorial
duties at somé Bombay College.

_ . In 1898 Sir Norman Lockyer was deputed by the Secretary of State to
visit India and report upon various observatories and their work. Subsequently
the imperialisation was effected, but the division of duties between a non-resident

Director and a resident superintendent was not adopted. and the Direetor re-
mained on the spot.

In 1898 a seismograph was obtained and set up. to take part in the pro-

gramme of observations started by the Seismological Committee of the Britiy
Association.

KL Early_ in 1900 the city of Bombay decided to eleetrify its street tram
service, and it became necessary to remove the magnetic work from Colaba to a
place free from artificial disturbance. A new Magnetic Observatory was con-
sequently built at Alibag some 18 miles to the south-east of Bombay. a distance
which was considered sufficient to secure the needed immunity., but still small
enough to retain generally similar magnetic conditions and so to eontinue the
record of Bomba_y measurements. The site was secured in 1902, the buildinss
were completed in 1903, the observatory was equipped with a full set of new
magnetic instruments, and comparative observations began in April, 1904

During the next two years, and before the electrie tramwass were put into
actual commission, undisturbed duplicate records were obtained at Colaba and
Alibag for comparison purposes, and the magnetic work at Colaba was then
permanently closed in March 1906. By that time Colaba had the ereditable
i‘)ecorl'\'{; of more than 60 Years of continuous magnetic records. and in 1910

L. d"i’*‘v the Director, published a comprehensive study of the whole, for the
'peno ] B46 to 1905, under the title ** Colaba Magrnetie Data ™.
4
= Dr. Moos retired in 1919, and the Directorate was assumed in 1920 by
Mr. T. K. Chinmayanandam and in 1922 by Dr. S. K. Banerji. ’

8. A few years after the appointment of Mr. C. Chambers as Directar of the
Observatory, the Government of Bombay created the post of Meteorologieal
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Reporter to the Government of Bombay, and located this officer and his staff at
the Observatory. Mr. Frederick (Chambers became the first Reporter, and
associated himself with Mr. C. Chambers in meteorological and magnetic investi-
gations, In 1838 the post of meteorological reporter was reduced to a half-time
appointment and placed under the eontrol of the Imperial Meteorological Re-
porter. The local Superintendent of Telegraphs was appointed in this post,
the meteorological office being transferred to the Telegraph buildings. This
arrangement remained in foree till April 1923 when the weather duties were
returned to Colaba Observatory, the half-time post of the Meteorologist was
abolished, and the weather office amalgamated with that of the Director, Bombay
and Alibag Observatories, who was thereafter designated as ¢ Meteorologist,
Bombay °.

9. The operations of the observatories at Colaba and Alibag are directed first
to enquiry into the sciences of terrestrial magnetism, meteorology, and
seismology ; secondly, to the publication of recorded facts and observations, their
reduction and discussion, and to the distribution of publications amongst learned
societies and men of science in all parts of the world ; and thirdly,.to astronomi-
cal observations for the purposes of timekeeping, the signalling of time for the
purposes of navigation and the rating of marine chronometers. With these
objeets in view, the observatories are equipped with various magnetie, meteoro-
logical, astronomical and seismological instruments installed in separate build-
ings, suitably constructed for their acecommodation,

The routine operations of the Observatory and Metecrological Office consist
in maintaining in continuous action the autographic instruments (magnetie,
meteorological and seismographic) ; taking eye observations five times a day of
the absolute instruments ; taking a regular series of observations to determine
the absolute values of the various magnetic elements ; reducing the data thus
secured and putting them into the proper form for publication and investiga-
tions ; publishing a daily weather report; collecting data for marine
meteorology ; supplying climatological, magnetic and seismic data and reports
to several officers and men of science, and furnishing the requisite information on
magnetic, meteorological, seismological and other allied questions to Government
Officers and others. In the astronomical section the observations of stars and
sun are made with sufficient frequency for the correct rating of the large number
of chronometers kept in store for issue to ships of the Royal Indian Marine and
the Royal Navy, and for directing the falls of the time-signal balls on the towers
at the Castle and Prince’s Dock. Wireless time-signals from the various time
transmitting stations, particularly Eiffel Tower and Nauen, are regularly received
in the observatory and used as a check on the determination of local time.

The prineipal publications which have been issued by the Observatory
are :—

(1) Bombay Magnetical, Meteorological and Seismographie Observations ;
42 volumes.

(2) Meteorology of the Bombay Presideney.

(3) Colaba Magnetie Data ; 2 volumes.

(4) Magnetic Disturbance Charts, 1905-1915.

(3) Rainfall in the Bombay Presidency ; 6 volumes.

(6) Numerous papers published in the Proceedings of the Royal Soclety,
Philosophical Transactions of Royal Society, Philosophical
Magazine, Terrestrial Magnetism and. Atmospherie Electricity,
Nature, ete,
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REPORT ON THE ADMINISTRATION OF THE METEOROLOGICAL
DEPARTMENT OF THE GOVERNMENT OF INDIA 1IN 192526

CHIEP PEATURES OF THE YEAR,

- 10. In the year under review, the first of the Dv_.'part'mﬁnt's n~w hall erntury.
it hecame necessary te propose to (Governmemt varioms internzl ehanges bearing
on further development with utilitarian objects. That changes to allrw ot
extended practical activity were called for, had been independently eviienesd
by the eritical interest in the department shown daring the year by Chambers
of Commerce and the responsible Press of the eountry. A mnlunr'm of thr;
Associated Chambers, at their meeting in l)ecer_nbe_r, ﬂl’ltll‘l’lﬂ"] the Lhamhw.p
views as to present meteorological needs, and their views eoincided elosely with
those of the department itself : while with rezard to the Press. it was very
noticeable throughout the year how frequently was voiced the publie realisatiom
that the time had come to provide adequately for emential.adram‘:e. Jt hax come,
in fact, to be generally recognized that if the Meteorolozical Department eannot
claim to be a revenue-producing body. it is incontestably revenuesavme. and
that with suitable official support it would rapidly justify the allotment of a
greatly inereased budget.

In regard to this support it is gratifyinz to be able to reeord that Govern-
ment have recently approved in prineiple the proposals put forward for early
extension, and the department wishes to express the preatest appreeiation of
the helpful interest now shown officially in the desired new developments. As
first fruits of the approval referred to, sanction has been received for an mme-
diate small increase of staff, with a promise of early consideration for action on
the remainder of the programme in view. The staff inerease will ardmit of a
first step towards provision for adequate treatment of marine meteorology. im-
provements in daily forecasting. analysis of acenmulated npper-air data, and the
better care of departmental instruments.

11. Shortly before his retirement Sir Gilbert Walker pointed out to Govern-
ment that statistical methods of forecasting, nsing ground level data. had been
developed, and piven a full chance, in the course of 48 years of work in Simla ;
and that as such methods had shown limitations, the time had ecome to te in
addition all other available means of improvement. The processes at work in
the atmosphere being essentially physical it was necessary to take aetively in
band the measurement of characters of air currents throughout their depths by
means of balloons and recording instruments ; and as for such physieal work
generally the location of the headquarters office in Simla was unsuitable, removal
to the plains had become advisable.

Sir Gilbert Walker agreed, in fact, with his officers in recarding an active
experimental programme as essential at the present stage. and Government have
now given their emphatic approval to this view. They have promptly granted
an initial monetary allotment in the budget for 1926-27, and a start is to be
made at once by acquisition of land at Poona, and preparation of building plans
and material,

12. Three several schemes in connection with the supply of weather informa-
tion to aviators received attention during the year. Ome eoncerned the Roval
Air Force squadrons on the frontier, for whom the R. A. F. appointed two
British meteorologists to start local forecasting centres at Quetta and Peshawar
respectively, In view of the advantage of concentrating all meteorological
arrangements as far as possible under one authority. and in return for the wseful
information which these officers will be able to supply. this department placed at

their diqusul_the necessary equipment, as well as telegraphic information from
observatories in Persin and north-west India.
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The two other schemes, still in the stage of examination, concern the share
which India will take in the supply of meteorologieal information to airships and
aeroplanes on the Egyvpt-Karachi route. Airships may follow alternatively the
Persian Gulf and Red Sca routes, aceording to the prevailing or seasonal flow
of the upper winds ; and for the airship service India has been asked to under-
take the cost and responsibility of providing weather information in the area
roughly represented by the triangle Karachi-Aden-Basrah, a region sin-
golarly poor at present in communications, and in conveniences for start-
ing and maintaining upper-air observatories. It will be recollected that a dis-
astrous storm oecurred in October last in the Persian Gulf, and did great damage
to pearling boats and date plantations : such a storm might well spell destrue-
tion to an unwarned airship. but so open is the present meteorological network
in those regions that the indications afforded on weather maps of what was to
take place there were practically nil. Forecasting for airships from a centre at
Karachi will therefore involve considerable expenditure, and call for a very
knowledgeable choice of programme.

iy 1 . .
13. The upper-air researches of the department, which centre round the
observatory at Agra, {sce Plate), were carried on throughout the year by
measurements of high level winds at Agra and eight outstations. The expedi-
tion to Jask at the entrauce of the Persian Gulf completed its year’s useful
observations of upper winds there ; and a new station was opened at Karachi,
partly to provide needed information to aviators of the R. A. F., and partly in
preparation for the Airship and Aeroplane services which are expected to be
operating within two or three years.

The Agra results have already been found to bear close application in daily
weather forecasting ; and they promise now to be of practical use for seasonal
forecasts, possibly a still more important purpose. During the 12 years for
which data are available a close relationship has existed between the strength
of westerly winds in the air-stream between 4 and 8 km. above Agra in September
and October, and the subsequent winter precipitation in north-west India.
The relationship has a physieal basis. for the high-level winds in Agra first begin
in September to assume their winter characters, and it is in these winds that
the rain-bearing storm-centres of the eold weather travel eastward from the
Mediterranean. There have further been found hopeful indications in the hot-
weather upper-winds at Acra and Bangalore for forecasting monsoon rainfall.
Many further years’ test-data will be required before these tentative conclusions
ecan be acecepted, but meanwhile the department believes that the opening of
several more upper-air stations over India and Burma, as well as at Port Blair,

Aden and Seychelles, would bring results thoroughly justifyving the expendi-
ture involved.

Quite apart from potential use in seasonal forecasting, an extension of this
work is needed. Improvement in the practice of warning for cyelones calls
now for much more knowledge of upper-air currents than exists to-day in Indian
regions, and it is further essential not to be found materially wanting in pre-
paredness when the safety of aireraft in a few years’ time shall draw attention
to any lack of present foresight,

14, During the year the serviees of storm-warning to ports and shipping
and of flond warning tv officers in the Trrigation, Railway and other depart-
ments, were ecarried ont from Simla, and were as satisfactory as circumstanecs
allowed. Warnings for the Arabian Sea were issued on 21 oceasions, one for
a storm and the others mainly for depressions or for squally weather due to
advances of monsoon. For the Bay of Benegal warnings were issued for 31
periods of disturbed weather, of which four developed inte maderate storms and
one into a severe cyclone,



On the general question whether storm-warning for the Bay o Eengal
should continue to be dealt with in Simla or shonld revert to (alentta { e
adequate staff for the first time}, Government demd‘ed in _fa’mnr of the latter.
and two officers, one of whom had beem under intensive traming in prepars hrm
for the work, were transferred to (‘alentta in March, and are to be folirwed by
a third officer newly to be appointed. Apart from this work of storm-warnine,
it is expected that very solid advantages in the efficiency of Alipore Observatory
will be gained from the change, which replaces a single part-time ofﬁuvr neern-
sarily absent on college duties for the greater part of each day, by trained per-
sonnel with their whole-time available for the work of the ohservatory.

It was mentioned last year that an attempt to secure ‘* toueh *” with ship-
captains in the Bay had been made by supplying on persona_l lnan reliable
instruments for shipboard use, and that two barographs were in that way in
vperation on the Madras-Rangoon run. The intention is to extend this practire
considerably, and it will now be possible for the new storm-warning officers ia
Caleutta to give attention to the matter. Fully effective action must, however,
await the appointment of the Marine Meteorologist, for there is mueh work
attached to the system of loan of such instruments : its purpose is not gained
unless prompt and critical attention is given to the instrnmental reenrds, and
unless appreciation is shown of the services of commanders in werking the
instronments efficiently. The appointment of this officer is under eonsideration
by Government.

15. Allnsion had to be made in the report for 1924.25 to the enforeed
cancellation of some of the points of retrenchment which had been impressed
upon the department in an earlier year. Publie opinion, and the insistent
demands of such well-informed bodies as the Bengal ("hamber of Commeree, bad
shown that, in the attempt loyally to meet the call for retrenchment. more had
been undertaken than had been advisable. In the year just past this reaction
had to go further ; the Madras Daily Weather Report has returned to its orajnal
practice of issue throughout the year, and the Bombay report has resumed an
additional menth, so that it now appears from May to November inelusive.

16. In matters of publication a paper on the storms of the eold-weather.
by Sir Gilbert Walker and Dr. Kumeshvar Rav, was issued during the year. and
there were under preparation or in the press an issue of revised normals of
meteorological elements at departmental observatories, and a set of tables of
monthly rainfall in geographieal divisions and sub-divisions eovering the Last 50
years. An Atlas of Storm Tracks in the Bay of Bengal, based on the history
of the l_ast 33 years, was published by Dr. Normand and a volume giving the
Imagnetic, meteorological and seismographic observations made at Bombay durine
1916-20 was published by the Bombay observatory in Janunary.

LEAVE AND APPOINTMENTS. .,

_ _17. Mr, S. Sitaramayya, B.A., Assistant Meteorologist, was transferred from Agrra
to Simla, end Mr. Barkat Ali, M.Se., from Simla to Agra. The former made over charge
of his office to Mr. Barkat Al on the 21st April 1925, and joined the Simla headquarters
three days later.

Mr. S, Sitaramayya, was granted leave on average fi
" pay for one month and 8 days
from the 22nd June 1925, and in continuation leave on half average pay for 26 monthes
and 22 days. Mr. Mukand V. Unakar, B.A., was appointed to act as Assistant
Meteorologist during his absence.

Mr. M. V. Unakar reverted to his post of Superintendent in the Simls Meteorolozi-
cal Office from the 17th Angust 1925 and Mr. Hans Raj Puri, M.Se.., an Assistant in the

Bimla Meteorological Ofice, was appointed to act as Assistant Met: ogist wni
from the same date, vice Mr, Sitm-mm, on leave, sistant Meteorol b offect
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Mr. Hans Raj Puri reverted to his post of Assistant in the Sxmla..MeteomIOglcnl
Office from the 21st September 1925. Mr. F. M. Shuja, M.Sc., an Assistant in the
Simla Meteorological Office was appointed to act as Assistant Meteorologist with
effect from the same date, vice Mr. Sitaramayya on leave,

Mr. F. M. Shuja reverted to his post of Assistant in the Simla Meteorological Offico
from 1st October 1925, and Mr, M, V. Unakar was appointed us Offg. Ass:stant
Meteorologist from the same date, vice Mr. Sitarnmayya.

Mr. V. V. Sohoni, B.A,, B.Sc., Meteorologist, Simla, after return from leave for 30
days, resumed charge of his duties at Simla trom the 20th April 1925.

" Mr, V. Doraiswamy Iyer, B.A., Assistant Meteorologist, on return from leave for
3 months and 12 days reported lnmself for duty at the Madras Office from the 8th June
1925,

Dr, 8. N. Sen, Ph.D., M.Se¢., was appointed on probation to be a Meteorologist in the
Indian Meteorological Department with effect from the 14th September 1925.

Dr. K. R. Ramanathan Iyer, M.A.,, D.Sc., Lecturer, at University College, Rangoon,
was appointed to be a temporary Meteorologmt in the Indian Meteorological Depa.rtment
and posted to Simla Office with effect from the 2nd Oectober 1925,

Dr. B. N. Banerji, M.Se.,, Ph.D.,, was granted leave on average pay from the 1th
September, 1925 to Tth October, 1925.

Mr. G. Chatterjee, M.Sc., Meteorologist, Upper Air Observatory, Agra, was granted
leave on average pay for two months with effeet from the 12th Qetober 1926. -~ 7

Dr. S. K. Banerji, D.Se.,, Meteorologist, Bombay, was granted leave on &verage pay
for 31 months with effect from the 16th December 19235,

Dr. T. Royds, D.Se., Director, Kodaikanal Observatory, returned to duty, after leave
for 13 months, on the 18th December 1925,

Mr. Barkat Ali who had been appointed on probation to the post of Assistant
Meteorologist with effect from the 16th April 1924, was confirmed in his post from the
21st December 1925.

Dr. S. N. Sen was granted leave on average pay for 6 days with effect from the 28th
December 1925.

Dr. B. N. Banerji was posted to Agra from 8th Oectober to 2nd Deecember 1925 and
to Bombay from 14th December 1925 to 8th March 1926. He returned to Simla on the
15th March 1926.

Dr. K. BR. Ramanathan was posted to Bombay with effect from the 4th March 1926.

Dr. C. W. B, Normand, MLA., D.Se., Meteorologist, Simla, went on leave on average
pay for eight months with effect from the 20th Mareh 1926.

THE SYSTEM OF STOBM WARNING FOR PORTS AND SHIPPING.

18. The work of warning ports and shipping in the Arabian Sea and the
Bay of Bengal of the approach of eyclonic storms, or of bad weather, was done
throughout the year from Simla, Thirty-two ports are on the warning list for
storms in the Arabian Sea, and thirty-eizht ports, fourteen River Police Stations
and thirty-nine District Police stations for storms in the Bay ; of the Bay ports,
twelve get additional information regarding the particulsr areas in which
weather is disturbed, a special system of ‘ loeality signals ’ being in use for this
purpose. Shipping at sea is also supplied with the latest weather information
by means of wireless bulletins, which are broadcasted twice daily, or more
frequently if the oceasion demand it, from the radio stations at Bombay, Karachi,
Calcutta, Rangoon, Madras, Matara (Ceylon) and Aden. An account of the
warning system as it stood in 1918 may be found in the ** Code of Storm Warning
Signals for use at Indian Ports,’’ obtainable at Calcutta from the Superintendent
of Government Printing India ; but additions to the extent of the warnings have

been made since.
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Warnings for storms or disturbed weather issued to poris and shipping in ths
Bay of Bengal.

19. During the year warnings were issned for 31 periods of distrnrbed
weather ; the disturbanees developed into moderate storms dunng frrar of thew
periods, and into a cyclone once. This last storm was generated in the peighbomr-
hood of the Nicobars on the 10th May. The 8 hrs. observations of the 11th
showed a marked fall of pressure at Port Blair and a fairly definite cirmlatim
of wind round an area of low pressure south or south-east of Port Elair. By
the morning of the next day a definite depremion had formed with eentre pear
Lat. 11° N., Long. 19° E.; it continued to intensify and by the morning of the
14th had become a severe storm of small extent with eentre near 132 N_ 35* E.
the area of stormy winds being of diameter about 150 miles. The storm
developed still further, and, after passing through 14> N, #2° E, at 20) hr»
on the 15th altered its course towards the north and crossed the enast a little
north of Masulipatam shortly after nom on the 16th. Thereafter it weakened
to a depression and advaneed north-eastwards parallel with the eoast line with-
ont further weakening until it reached Assam, where it disappeared on the 20th.
The storm was of the very viclent type which has a calm eentre, and the defi-
ciency of pressure in the central area was at least 1.5”. It was noteworthy for
the circumstance that although its point of crossing the coast did not lie aetually
in sonth Madras it was the first storm sinee 1858 to have in May a track acron
the Bay towards that coast. In the Godavary and Kistna distriets it eaused
extensive damage to buildings with some loss of life and a dislocation of railway
and telegraphic traffic ; hundreds of cattle also were reported to have been
drowned.

Warnings for storms or disturbed weather to poris and shipping in the Arabian
Sea.

20. The west coast ports are warned not only for storms but also for squally
weather, especially at the beginning of the monsoon. There were 21 periods of
disturbed weather for which warnings were issued : during 13 of these the
warnings were for squally weather or strong winds connected with the monsoon.
during 5 for rough weather off the Mekran coast due to the passage of western
depressions through Baluchistan, and during the remaining one for a storm
which struck the Malabar coast in November. This storm had its origin in the
south-east of the Bay of Bengal. Unsettled conditions appeared in this region
on the 3rd November and, advancing westwards, developed into a depression
off the east coast of Ceylon by the morning of the 6th. The depression was over
Ceylon on the morning of the Tth, and later passed into the Arabian Sea ; at 3
hrs. on the 9th it was a storm of small extent with centre about 2° west of Cape
Comorin. Its track then became practically northerly ard it erossed the evast
near Tellicherry on the night of the 10th-11th. The warnings to ports other than
Calicut and Tellicherry were satisfactory. There was only one ship's message
on the 10th from the sea area, and that one was some considerable distanee from
the storm and afforded little help ; but the log of the S. S, * Japan ', su'»
sequently obtained, showed clearly that if a message had been received from that
ship to give any oWets of observations logged at 10 h., 12 h_ or
16 h. on the 10th & J in the immediate vieinity of the storm. the sharp
change of storm track would have come to light. and the probabilits would have
been clear of the storm striking the coast. In that case the ** distant warning °
signals which bad been hoisted along that coast conuld have been changed to
‘¢ local danger '’ signals in good time. -

21. The number of warning messages for ports and the two sea areas issuel
by the department during the vear was 5,149, These messages eonsist of radiv
weather broadcasts from the wireless stations at Rangoon, Caleutta. Madras,
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Matara, Bombay, Karachi and Aden, and of warning messages dutl'iilg storms or
periods of disturbed weather to coastal ports on the Bay of Bengal and the
Arabian Sea.

22, Reports on the working of this marine warning systera were received
from 33 officers on the warning lists ; of these, 31 stated that the warnings were
satisfactory or gave no remarks. and the remaining 2 offered criticisms which
received prompt consideration. Of the criticisms offered, the one from the
Deputy Conservator of the Port, Rangoon, complained that local warnings were
not issued in respect of the storm experienced at Rangoon on the 15|16th
October. At the time of this storm another and greater disturbance was develop-
ing off Masulipatam, to last several days and traverse the Bay to the Burma
coast near Cox’s Bazar. The smaller storm was, on the evidenee available, a
mere depression on the 15th and unlikely to develop seriously : of this notice
was given to Ranzoon. By the next morning it had passed inland and shown
that its winds were stronger than the evidence had indicated. It may .be
remarked that subsequent examination of the logs of S, 8. *‘ Jalvihar *’ and
** Tilawa *’ showed that if those ships had telegraphed their logged data on wind
direction and strength the true state of the case would have been known, and
warnings would have obviated the damage that actually occurred in Rangoon
river,

The second eriticism was from the Port Officer, Tellicherry, who objected
that the ‘‘ distant warning *’ and not the *‘ danger *’ signal was hoisted during
the ¢velonie storm which passed over the port between 4 A.u. and 7 oM., on the
11th November 1925. The reason for this has been shown above to have been
the eomplete lack of observations from the sea area near the storm.

FLo0D AND STORM WARNINGS, AND WEATHER FORECASTS TO DISTRICT, IRRIGATION,
RAILWAY AND OTHER OFFICERS.

23. This work was done wholly by the Simla Meteorological Office. The
organisation for warnings is a development of many years’ practice, and its
details differ considerably in character. according to the nature and extent of
the flood or weather warnings reguired by those concerned. In most eases the
officers reanire telegrams either warning them of advancing storms likely to give
heavy rain or informing them of the actual occurrence of heavy rainfall likely
to cause cevere floods which may injure railways or canal works ; in other
eases they reguire warnings or foreeasts of the weather for as long a period
beforehand as is practieable.

At the end of the year there were 199 addresses in the listed number of
distriet officers and officers in the irrigation, railway and other departments to
whom flood warnings, weather forecasts, and intimations of the likelihood of
rain during the drv season were to be sent by this department. There were
also 19 officers of the Telegraph Department requiring warnings, mostly for
strong winds.

In order to provide against serious loss of life and property in inland Bengal
when a eyelone from the Bay crosses the coast, 461 officers were added in 1921
to the warning list ; of these officers 40 hnist the signals shown in Appendix D
of the ‘‘ Code. of Storm Warning Signals ’’ whenever instructed to do so.

The number of special inland forecasts and warning messages issued by the
Department during the yvear was 1,555. and in addition 850 telegrams of actual
heavy rainfall were sent by meteorological chservers direct to various officers.

Ileports on the working of this svstem of inland warnings were received from
26 of the officers on the warning lists. Of these, 22 stated that the warnings
were satisfactory or gave no remarks. and the remaining 4 offered snggestions or
minor eriticism, which have received consideration. -
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On the whole a comparison of the inland warnings with the srtnal wnh-
sequent rainfall, or the tracks of storms acrows eountry, show that the sycsm s
working satisfactorily and that most of the warnings issued were of value ta
the recipients. Examples of damage by storm and flood are shown by two plates
of illustrations herein.

Warnings of disturbed weather to military authorities and avindors.

24. Telegraphic forecasts of the likelihood of had weather, required by the
Military Headquarters, Waziristan, in the first two months of the year were
stated to have proved accurate and of ntmost value for military operatioms
8pecial warnings were several times issued to the General Officers Commandinz-
in-Chief, Northern Command, Rawalpindi, and Eastern Command, Roorkee, and
also to the G. O. C., Peshawar District.

From time to time telegraphic weather warnings were supplied to varions
aviators, and it is satisfactory to mote that almost invariably the foreeast wer=
reported to have been correct and usefnk

The following appreciation, dated 27th May 1925, of the department’s
warnings, reccived from Headquarters, Royal Air Foree, Peshawar, is of
interest :—

“ T should like to record the faet that the weather reports issued from the offes
of the Director-General of Ohservatories, Simla, daring the resent operatirne
in Waziristan and since, especially those issued in conneetion with the fligxt
of meroplanes from Risalpor to Srinagar during the past week, have been of
the utmost value.

The success of the flight to Srinagar rested to a great extent on the seeuwraey f
the weather reports received ; that issued from your office enabled the fliwit
to be carried through without interferenee from inelement weather, and in
gpite of local adverse reports.”

.. , The Chief of the Air Service, War Department, Washington, wrote with
regard to the American world flyers —
“The flight of the United States Army Airplanes which set ont to encirele the
world on April 6, 1924, suceeeded in completing its undertaking September
28, 1924. It is realised that only through the aid and eo-operation given thew
airmen along the ronte were they able to make the expedition a sneeess. Th
reports of the members of the flicht and the officer who made the advanee
preparations speak highly of your aid.
I wish to express to you my sineere thanks and appreciation for your assistanes
which has played such a large part in making the first airplane flights sround
the world a reality ”,

ORGANISATION FOR IMPROVED WEATHER SERVICE T0 ROYAL AR Foece.

25. Opinions had for some time been agreed that the available supply of
meteorological information to the R. A. F. on the frontier was inadequate. and
_that the minimum requirement was the posting of a competent meteoralogist
at Peshawar and another at Quetta, with necessary staff, instruments, stores and
daily tel_egraqls to enable them to make detailed forecasts ; and it was jude=1
that their daily telegrams should include pilot balloon observations from the
R. A, F. stations at Karachi, Quetta, Dardoni, Peshawar, Lahore and Ambala.

With a view to give effect to these propesals, F.[Lt. R. G. Vervard and
F.Lt. R. P. Batty were appointed with pro forme R. A. F. commisions as
Meteorologists for the Royal Air Force, and in November 1925 were stationed
at Peshawar and Quetta respectively. These two officers are under the'r
respeetive commanders for disciplinary purposes, but their technical work is
supervised by the Director General of Observatories. Thev issue general
accounts and forecasts of weather over the area Delhi-Peshawar—Quena-Kamhi.
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and detailed local forecasts and warnings, each for his owh immediate neighbour-
hood. The organization to accomplish these aims provides for :—

(i) A daily composite message from Simla at abont noon to each of
these officers, embodying in code all the morning observations
received from observatories in the Punjab, Sind, the PFrontier

- Province and Baluchistan.
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{¢i) Afternoon observations from selected stations in Baluchistan.
(#%f) Afternoon observations from stations in Persia and Arabia.

(#v) Tpper air observations from Karachi, Lahore, Peshawar, and Quetta :
with Ambala and Miranshah as soon as arrsnzcments can be com-
pleted.

(v) Such other weather information as ean be arranged for from other

aerodromes and military stations in N.-W. India.

SUPPLY OF METEOROLOGICAL INFORMATION. ta

26. From time to time special information is supplied to the meteorologieal
departments of England, Australia and Ezvpt. Climatological and other data,
at times involving special caleulations, are also provided for sanitary and other
officers of Government as well as for those private firms who are willing to
pay for the service. The extent to which the department was utilized in this
manner doring the last yvear will be seen from the curves B-and C in the graph
&t the end of this report.

(OBSERVA TORIES.

27. Agra - Upper-aa‘r.—Exploration of the free atmosphere in India has
been recognised as indispensable in the interest of aviation, general meteorology,
and both daily and seasonal forecasting. The recogmnon found its expression
in the orders issued by Government in Apml 1924, placing Agra Observatory
on a permanent footm and also in recent orders sanctioning a second
meteorologist for the 'obser\'ator_v and some increase in the staff. The principal
routine work of the year at the observatory consisted, as before, of—

(a) supplying material and equipment to the upper-air stations at
Quetta, Peshawar, Karachi, Lahore, Simla, Diamond Harbour,
Akyab, Poona, Bangalore and Port Blair,

(b) exercising close supervision over work at out-stations,

(c) tabulation of pilot balloon results and of c¢lond observations,
(d) flight of mstrument-balloons ;50 were sent up and 28 recovered,
{e) repairs to barometers and anemometers,

(f) eomstruction of Stevenson screens, 50 of which were made and sent to
various observatories and private institutions,

‘A new 30.R.H P. paraffin engine, a hydrapen comhpressor, a new battery of
600 ampere-honr eapacity, and a new clectrolyzer capable of producing 100 cubie
feet hydrozen per hour, were installed in the new engine House, the ‘constriction
of which was completed in February 1925.

The temporary station at Jask, which was opened on the 4th June 1924 to
collect upper-air data in an unsurveyed part of the Tmperial air ronte, and ‘also
to throw some light on the physical eauses of hreaks in the monsoon, was eon-
tinued fo secure 2 whole vear’s history. the observations made in the previons
vear having been found to be of considerable importance. Towards the end of
the year, on March 14th, an wpper-air station was started at Port Blair., A
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knowledge of the upper winds at this station, apart from its usefulness frr strrm
warning purposes, is expected to give valuable indications of the onenmoing EBay
monsoon.

To arrange for a supply of moere adequate infprmatirm to the two E. A F.
Meteorologists, stationed at Quetta and Peshawar, it was deciderd 19 tranafer the
upper-air station at Simla to Ambhala and to open a new station at Dardoni, but
this could not be given effect to during the year. A new station was openad a7
Karachi, in August 1925.

28. At the request of the Air Ministry, arrangements were made to expose
different samples of airship fabrics, supplied from the airship works at {ard-
ington, to Indian climatic conditions, and Agra was selected as a suitable statiom
for carrying out this test. A report on this exposure was drawn up and srt
to the Director of Airship Development, Cardington, and this appears to have
met with great appreciation there,

The Agra Observatory, as usual, supplied equipment for pilot balloon work
at 8 artillery practice eamps during the winter.

29. Bombay—The routine activities of the observatory and the Meteornlngi-
cal Office consisted of registering continunus records of meteornlogical. magnetie
and seismograph instruments, taking numerous eye-observations of metenminzy-
cal and magnetical elements, reduction and tabulation of the data so obtained.
the publication of a Daily Weather Report (for 7 months—May to November—
under the revised arrangement), taking star or sun observations for time
determination, receiving, rating and issuing a large nnmber of chronometers
belonging to the Royal Indian Marine and Reyal Navy. directing the local tim~-
ball service at the harbour and colleeting extracts from weather logs of ships
All these were satisfactorily carried out during the year ; abont 81 ehronometers
were rated and issued and 953 weather logs from ships were enlleeted. The
preparation of hourly normals of meteorological elements based on data for 1346
to 1920 was completed during the year and sent for publication.

30. Caleutta, Alipore~—1In addition to the issue of the Daily Weather Renort
for northeast India, the Caleutta Office and Observatory have the important
duties of supplying all Indian observatories with instruments and stores, keep-
ing a stock of the tested instruments, checking and computing a portion of the
data accumulated from observatories, supplying mean local time to the Port of
Caleutta and by wireless to shipping at sea, distributing the departmental
publicgtions throngh the agency of the Central Publication Branch and
attending ta some of the routine correspondence of the department as a whole
The Calcutta Daily Weather Report was published throuzhout the vear in its
pre-retrenchment form. The arrangement made last year, in connection with
cyclone warning for the Bay, of providing Caleutta with duplicates of
telegrams of all special observations from coast stations continued throughout
the year, Wireless time-signals were sent out from Calentta at 14 hrs. and
22 hrs: (Indlan_ S:c.a.ndarc‘l Time), and the electric diffuser was reeularly uwsed
for this transmission. The Meteorologist, as a member of the North Bensga!
Flood Enquiry Committee, added another part to the report under ‘‘ North
Bengal Floods ", which he submitted last year to the Government of Beneal
This part contains a general discussion of variabilities of rainfall and inter-
cBlgisg a(.:l_t'n'rela.tl()ns for different periods and of fluctuations of rainfall in north

31. Madras Observatory—The most important routine work. the supplv
of time to the local shipping, and throughout the Indian telegraph system t§ fh'e
whale_cquntry generally, was carried ont satisfactorily. The vearly period of
publication of the Madras Daily Weather Report, which was shortened by
three months in the year as a measure of retrenchment, by the omission of
January, February and March, was revised on lst January 1996 and the
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Report will in future continue to be published throughout the y‘éé.'r, until the
next retrenchment, or perhaps some adequate cause, dietates a change.

32, Kodaikanal—The collection and measurement of spectroheliograms
from foreigm observatories have been continued as a part of the programme of
the International Astronomical Union. At the instance of Lord Rayleigh, the
observatory is taking part in his scheme of obscrvations for determining the
luminesity of the night sky. A report on the astronomical work of the observa-
tory during the calendar year 1925 was published in March 1926. Orders were
received during the year from the Government of India retaining the Assistant
Director’s quarters for the use of the observatory as its library and store house.

33. Other Obscrvafories—A number of observatories keep continuous
instrumental records of certain meteorological elements ; 6 stations record wind
by Beckley anemographs, 4 by Dines’ anemograph, 6 record hours of sunshine,
15 deal with air pressure and 7 with air temperature.

Of the purely meteorclogical observatories under the department’s care
44 were non-departmental and 216 were maintained by the Government of India ;.
these include stations as far afield as Tehran, Kashgar, Aden and Seychelles.
According to the classification given in the report for 1918-19, the departmental
observatories consisted this year of 6 of the first class, 178 of the third class, 7
of the fourth class and 25 of the fifth class. The maintenance of these obser-
vatories, the supply to them of tested insiruments, and the careful serutiny of
their observations naturally entail mueh work of a routine character at head-
quarters. The correctness of observations depends upon the continuance of
good exposure and good condition of imstruments at observatories, and upon
the accuracy of reading by observers. 'The former point can only be ensured
by visits of inspection by trained officers. The latier point ean to some extent
be estimated at headquarters from the number of mistakes detected in the
data for the Indian Daily Weather Report. The stations of great reliability, in
which no mistake or at most one has been Qetected, numbered 30, and the number
at which more than 50 mistakes were made was 2. The average number of mis.
takes during the year at the remaining stations was 10.

34. Inspection of Observalories—One of the essentials for continued
aceuracy of meteorological observations is frequent inspection of observatories.
This feature had been neglected for many years owing either to want of funds
or to inadequate staff ; but a marked improvement took place after 1922-23 with
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more liberal inspection in the following year, chiefly of those stations on the coast -

lines between Rangoon and Karachi, During 1924-25, eighty-eight observatories
and during 1925-26. 63 were inspected by Meteorologists and others. The
Director-General visited the principal observatories at Bombay, Agra, Alipore
(Calcutta), Kodaikanal, Madras and Bangalore,

Inspection of Upper Air stations at intervals is very necessary, but only three
such stations, Diamond Harbour, Karachi and Poona were visited during the
vear, as staff for the purpose was scanty.

MarineE MEeTEOROLOGY.

35. Wireless weather messages from ships at sea, and extracts from weather
logs of ships calling at the prineipal ports on the Indian seaboard, are the
chief sources of marine data collected by the department,

The object of the system of radio-messages from ships is mainly to
snpplement the coast observations in cyclone-warning work. In the absence of.
observations from sea areas it is not always easy to draw correet conclusions
about the position, movement and intensity of storms ; this is the case parti-
eularly with disturbances in the Arabian Sea for which inferences have had
in the past to be drawn from very insufficient observations from the west coast
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line of India. The system of wireless weather mesnages which wan started
1914, but which was necessarily suspended during the war, was revumed in 1rzl.
It showed improvement over preceding years during the year onder pport
thus the number of ships’ messages from the Bay and the Arabian Sea
totalled 8,689, in comparison with 3,633 in the previrus year and ¥4 m
1921-22. The department gratefully acknowledges the awistanes given by
commanders of ships who took part in this service, and would espeeially mention
the foliowing steamers from whom more than 40 weather messages were reesyvesd

during the year :—

8.8. * Arapkola ™ .. b6 88 “Ekma” .. 67 88 ~Manipar~ .. &7
. “Aronds” .. 6 , “Erinpura™ .. 8% ., “Narkooda~ .. 55
, “Aungban™ .. 104 » " Havildar™ .. 51 » “Nurahan™ __ 35i
w Y Badarper” .. 119 p “Jaladuia” e 11 w “Ormara™ .
» “*Chanta’'s™ .. 45 s *“Kaazola™ .. 47 w “Shab’slan” .. 48
» "Chindwara ™ .. 84 w "“Kohmur” .. 54 w “Shabzada™ .. €8
» “Domala™ ee 49, *Mahamaja” .. 107, ~Takbwa™ ., 112
» *“Edavana” .. 5%

This is a gratifying increase, but even yet the department’s warning officers
frequently lack, at critical times, ships’ observations from the vicinity of a
storm at sea and find themselves compelled to draw their inferenees and base
their broadcast messages on coast observations alome. It is hoped that as
more ships come to co-operate with the warning service the number of such
oceasions will steadily diminish. It would be most helpful if ep-operating
captains would induce others to take a share in this service of information
from sea. A message which may appear colourless to a ship captain when
degpatching it is frequently of great use.

The Madras-Rangoon mail boats were provided with two good barographs,
in aceordance with the policy of issuing instrumemts om loan to ships’ eom-
manders, The results have been satisfactory and this poliey, when exiended,
will certainly be fruitful in inereasing a knowledze of the meteorology of the
Indian Seas ; but lack of sufficient gazetted staff prevents at present an ex-
tension in this direction.

Apart from ships’ wireless nessages, an important source of data is the
log extracts taken by clerks in Calcutta and Bombay. In this eonnection the
new opening which was created in Rangoon earlier, through the helpfuiness of the
Port authorities, allowing the observers of the Time-Ball and Tidal observatory
of the Port Commissioners to colleet ships’ data, continned to give valuabie
servied. Occasionally, in special cases, logs of steamers with experience of dis-
turhed weather are collected at Madras ; and the Colombo Port authorities aiso
help similarly whenever requested. A total of over 2.600 logs recorded at the
end of the year,

The data thus obtained are entered om charts of disturbances in the Bayv
of Bengal and the Arabian Sea, and kept for reference in the storm- ing
work of the department, and in drawing up an account of the storms of the
year for publication in the India Weather Review (Annual Summary).

Ramxrant, REQISTRATION.

36. The registration of rainfall in India has always been earried out under
the control of provincial authorities. In 1339 a uniform Systemn was introduced
by the Government of India, and the Director-General of Observatories was
made consulting officer in connection with this work. His advice, is sought
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regarding the starting of new raingauge stations, and he receives Ynmual reports
npon the efficiency of the work from the local controlling officers, who are in
most of the provinees the Directors of Agriculture or of Land Records,

The following is a statement giving number of raingauge stations in India
totalling 3,313 as they stood in January 1926 :— '

No. of . No. of
Province. stations, Province, stations.
Burmsa . ‘e . 243 | Rajputana .. ‘e .. 338
Amam . .- . 126 | Bombay .. .. . 274
Bengal . .. . £53 | Central India . . 151
Bihar and Orissa . . 317 | Central Provinces and Berar (incjud. ., 168.
ing Irrigation Depatrtment.) -
United Provinces .. .- 284
Hyd tabad . .. 18
Punjab .. . . 191
Mysore (including Taluks) . 227
Kashmir .. . .. 41 -
Coorg .. .- o 10
North.Weat Frontier Provinee . H
Madras (including  Feudatory 494
‘Baluchistan .. .. e 80 | States). v
Sind . .- - 64

In 1920 the necessity of frequent inspections of raingauges was brought
to the notice of the officers in charge of rainfall registration, and subsequent
reports have shown a decided improvement in this subject.

The following notes are based on the reports for 1925-26 of these officers :—

Burma.—The total number of stations during the year under report was 243
against 241 last year ; of these 18 are meteorological observatories, 30 are in ¢harge of
P. W. D.; 2 under the control of the Director of Agriculture, and the rest under the
supervision of Civil Offieers. 218 raingauges were inspected, against 217 in the pre-
vious vear. The inspections were satlisfactory. The main defect was, as usual, near
ness to buildings and trees. Steps were taken to remove these defects and to improve
tlie number and quality of the instruments in use. .

Assam.—There were 126 stations at the end of the year. One new station was
opened at Sylhet. The number of raingauges inspeeted was 101 against 114 last year.
Of these there are 8 raingauges belonging to the meteorological department, The dis-
tricts are generally well equipped with raingauges and their accessories.

Bengal.—The number of mingauges at the end of the year was 253. Two stations,
one Henria {Midnapore} and the other at Jalapabhar (Darjiling), were abolished, while
four new stations were opened, two in Murshidabad, one in Rajshahi and one in Bogra.
The number of stations inspected was 229 against 197 in the preceding year. The con-
dition of the raingauges in the province is reported to have been good on the whole,
defects pointed out by the inspecting officer having been promptly remedied.

Bihar and Orissa.~There were 317 raingauges (including 30 in the Feudatory
States of Orissa and Chota Nagpur). A new station was started at Gudri in the dis-
triet of Singhbhum. The number of stations inspeeted was 270 against 255 of the last
year. The condition of raingauges was generally well maintained.

United Provinces.—There were 284 rain reporting stations inclading 16 meteorologi-
c2l observatories, as against 286 last year. Of the 268 stations under District and
Canal- Officers 88 per cent. were inspecled during the year as compared with 79 per
eent. in the previous year. Two new stations were opened (Dosna in Meerut and Buland
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Shahr in Buland 8hahr). Four stations were abolished, namely (1) Mohaben s Dis-
trict Muttra, (2) Mirganj in Disiriet Boreilly, (3) Ghazipur in Distriet Fatrhper mad
(4) Bara in Distriet Allababad.

Punjab~There has heen no ehange in the numher of ramgzuges during the y=ar.
119 stations were inspected during the year by Civil Officers.

North-West Frontier Provines.—~There were 34 raingauges : of these 31 were in<pert-
ed and reported to be in good order, except the one at Chitral, where sne repair 1o the
masonry pillar waa needed.

Raluchistan—There were 80 raingaoge stations and 10 etenrnlogieal obnervaiories
ineloding a8 new observatory opened during the year at Siti. 23 ramganges in echarge
of the Civil Department were inspected by Distriet Officers as against 18 in the preced-
ing year. The raingauges at Banri railway stalion and at Chagzi were rmwrved, ss
the railway station at the former place was elosed and the retsntion of the gange at the
Intter was considered unnecessary. A unew station was established at Sorab in the Kalat
Btate on the 8th June, 1925 and the recording of rainfall was ecommenced st Yak Marh
and Nok Kundi railway stations m April 1925 and January 1926 respeetively.

Bombay.—There were 338 raingauge stations ineluding thowe in Sind snd the Natrve
Btates : ont of these 224 were inspected. In the Premdeney proper there were Z:7
stations, of which 207 were inspected as against 242 in the previous year ; while oat of
81 rainganges in the Indian Staten 17 were inspected as agaimst 40 n the last yesr.
The report of the Director of Agriculture, Bombay Presideney, Poona shows :—

# The progress made in the direction of raingange inspeetion in the last vesr bas
not been maintained doring this year but inspeetion work has, never-
theless, been generally satisfactory in the Presideney proper and m Smd
In the case of native states, however, it mmust be admitted that the mspee-
tion work has not been very satisfactory. The attention of the offieers
concerned in the native states, as well as those in the British Distriets. is
being invited to the importance of this piece of work and they are bemg
requestsd to give more attention to the work of raingange inspertion
future.

Rajputanp~—Reports on the rainfall registration were received from all the states.
:l[:snll there were 338 raingauge stations, out of which 301 were inspeeted as against Jil
t year,

Central India.—Reports on the ramfall registration were reeeived from almost afl
the states in the Central India Agency with the exeeption of Indore. 151 raineanges
were inspected against 153 of the previous year. The raingauges were reported to be in
good pnd satisfactory condition.

Jammu and Kashmir State—There were 41 stations altogether, of whieh § are
meteorological observatories, The number of raimgange stations inspeeted during the
year was 18 against 21 last year. :

Central Provinces.—The number of rainganges in the Central Provinees and Berar
remained unchanged at 125 and 43 respectively. This fizure exclodes the rainganges
tnaintained by the Irrigation Department. The opening of a new raingange at Dhaman-
goon in Berar has been sanctioned, but the work has not yvet been done. The number
of inspections of raingauge stations was slightly redueed in, the Central Provinees and
slightly inereased in Berar. It was 307 against 309 in Central Provinees and 192 agamst
115 in Berar the previons year. Of the 168 raingauges, 13 are maintained by the
meteorological department and the remaining 155 are managed by medieal, police and
agricaltural departments and by Feudatory States.

Hyderabad—There were 18 raingauges in direct charpe of the P. W. D. under the
supervigion of observers who are the officials of the Publie Works Department. All
these guuges were inspected by the Divisional Officers,"and were reported to be in good
working order, -

Mysore—There were 227 raingauge stations as against 226 in the previcus vear.
Of these, 77 ure at district and talok headquarters and the rest in villages. 214 stations
were inspected in 1925-26 as compared with 203 stations in the previcus year.

Coorg—The number of raingauges was 10. Seven stations were inspeeted during
the year and found fo be in good order.
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Madras—There were 504 raingauge stations (excluding meteorolpgical observa-
tories) in the Madres Presidency and fendatory states, against 492 last year. The num-
ber of stations inspected during the year was 469. The condition of the raingauges was
generally good.

Baroda.—No report has been received, and it is understood that none ¢an be sent for
is season’s work.
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A general review of the report reveals the satisfactory faet that in almost
all the divisions a high proportion of the raingauges was inspected.

37. Heavy Rainfall Reports—Heavy rainfall is occasionally so very-local
that small areas can 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 was 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 distriet
headquarters throughout the country. The number of such telegrams received
during 1925-26 was 134 as compared with 180 in the previous year.

[}

Snowfall Registration in the Mountain Districts to the North and West of India.

38. Information as to the amount, distribution and time of occurrence of
snowfall in the Himalayan and Afghan mountain areas was on the whole
tolerably complete, and the thanks of the department are due to the various
officers who collected and forwarded it.

SEsMOLoGICAL OBSERVATIONS,

39. Seismological observations were reecorded throughout the year by two
Omori-Ewing seismographs at Simla, two at Caleutta and one at Bombay, and
by a Milne seismograph at Kodaikanal. At Bombay (Colaba) the new Milne-
Shaw machine has worked excellently since its installation in 1922-23. All the
seismie data collected at these places are sent to the Seismological Committee
«f the British Association.

TIME SigNALS,

40. The observatories at Madras, Calcutta and Bombay determine time
from star and sun observations, and communicate it to the local ports by time-
ball signals. The distribution of time over the country generally is made from
the Madras Observatory by a signal transmitted daily at 16 hrs. (Indian
Standard Time) over the Indian telegraph svstem ; considerable errors are
inevitably introduced into the signal at stations where retransmission is affected
by hand. A wireless time signal for the use of ships was broadcasted automa-
tically twice daily from the Alipore Observatory at 2 p.M. and 10 pm. LS. T.
through the Calentta radio station.

The wireless receiver put up at the Bombay Observatory was used re-
gularly from November 1924 for a comparison of the local time determination
with the time signals transmitted from Caleutta, Eiffel Tower and Nauen.

The time work was satisfactory throughout the year.

PusLicaTioNs AND LiBraRrY,

-

41. The routine publications of the Department are shown at length in the
Administration Report for 1922-23,
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The Daily Weather Telegram was despatched to submeribers daily abesst
‘noon, and the weekly rainfall summary was supplied to the Gazette of Iadus,
The Weekly Weather Report, eontaining matter similar to the Werkly Nummary
published in the Gazelte of India, was pnblished during the mmwen
and supplied to about 42 subwcribers and also to the Prews.

The quinquennial volume for 1916-20 of the Bombay obeervatory was
published in January. The printing of the first Bombay Anngal Velume, that
of 1921, was nearing completion at the end of the year and is expeeted 1o cvme
out shortly. The manuseript of the Annual Volume, 1922, was sent to the pres
and eonsiderable progress has been made in its printing.

The number of institutions, ete., on the distribution lists of the depart-
ment was 335 at the end of the year.

The following publications were issmed during the year :—

1. Indian Meteorological Memoirs, Volume XXIV, Part XI—* Rainfall
types in India in the cold weather, period, December 1 to Mareh
15 7, by Sir Gilbert Walker and J. C. Kamesvara Rav.

2. * Storm tracks in the Bay of Bengal, 1891-1923 ", by C. W. B.
Normand,

A publication entitled *‘ Storm Tracks in the Arabian Sea ”” was sent to
the press and will be out shortly.

Books, periodicals and pamphlets either purchased or received as presenta-
tion copies in the department’s libraries at Simla and Calcutta during the year
numbered 1019. In regard to classifieation of current literature 353 eurrent
books and pamphlets were eatalogued and indexed.

Concrunrsg REMARKS.

42, The Meteorological Department owes a large part of its wswefulness to
the sympathetic assistance it receives from other departments. Civil Surreons
and other officers of Government departments, as honorary superintendents of
observatories and in other eapacities, help in the meteorological work ; the Posts
and Telegraphs Department assists in the rapid transmission of meteornlogical
information ; 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 from the Persian observatories, places a larze amount of mast
useful information at the disposal of the Meteorological Department. Weekly
telegrams are received from April to September from the Director, Royal Alfred
Observatory, Mauritius, and from April to October from the departmental
observatories at Zanzibar and Seychelles. These telegrams give valuable in-
formation of the weather conditions in the Indian Ocean, and the department
is indebted to the officers indicated for the punctual transmission of the informa-
tion. Thanks are further due to the Direetor of the Royal Alfred Observatory
(fiqr hisa] courtesy in placing the meteorological data of that observatorv at our

isposal.

The department is greatly indebted for important information on meteoro-
logical conditions prevailing before and during the sonthwest monsoon to the
Controller, Physical Department, Cairo ; the Directors of the observatories at
Buenos Ayres, Santiago and Batavia ; the Astronomer Royal, Cape Town ;
Director, L’Observatoire Physique Central, Leningrad ; the Seeretary, Friends®
Industrial Mission, Banani Pemba, Zanzibar ; the Principal Medical Offiver,
Tanganyika Territory, Dar.es-Salaam ; the Commonwealth Meteorologist,



52
21
Melbourne ; Director of Agriculture, Salisbury, Rhodesia ; Chief of the Weather

Bureau, Washington ; and to the various officers around the Indian frontiers
who have collected and supplied valuable snowfall information.

The thanks of the Depariment are due to the Superintendent of Colombe
Observatory, for the very useful help he has rendered from time to time in
connection with storm warning work. The department is alse grateful to the
Director, Koninkiijk Magnetisch en Meteorologisch Observatorium, Batavia,
Java who has arranged for taking and telegraphing to Simla daily observations
&OB Sah;:rg in Sumatra quring the cyclone months April, May and October
to December.

J. H. FIELD,

Director-General of Observatories.

Srvra ;
The 13th September 1926.

L251DGOb—360—28-9-26—GIPS
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GROWTH IN ACTIVITY AND COST
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