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INTRODUCTION. International

This volume on the magnetic, meteorological, seismographic and atmospheric dﬁﬁ*@loglcal
observations made at the Government Observatories, Bom y and Alibag, during the
1936, is the fifty-eichth volume of its kind issued by the Observatory and ext:andu the
records of continuous meteorological and magnetic observations to a period of ninety one
yoars, of seismographic observations to a period of thicty-eight years, and of atmos.phorlc
potential gradient observations to a pericd of six years. It has been pre red in the
same form as the volume for the year 1935.* The hourly values of all the i‘mport-a.nt
meteorological and magnetic elements have been given and these represent their average
values over one hour and not their momentary values at the end of each hour. Columns
have heen added giving the daily means and the monthly mean hourly values of
barometric pressure in millibars and of air temperature in degrees Centigrade. The mean
values of potential gradient for the four hourly intervals, 2-3, 8-9, 14-15, and 20-21
hours I. S. T. have also been given.

The transfer of magnetic work from Colaba to Alibag in 1904, due to the decisi?n
of the city of Bombay to introduce electric tram service, caused a certain amount of dis-
continuity in the magnetic records, which had then run uninterruptedly at Colaba for abqut.
gixty years, but as comparative observations could be taken at both the stations for a period
of two years before the electric tram lines were completed and the service commenced
its operations, the ¢ discontinuity ’ could be calculated and allowed for. The compara-
tive observations showed that at Alibag, the horizontal component of magnetic force was
lower by 000510 C. G. S. unit of force, easterly declination higher by 535 and
inclination higher by 1° 4’7 than at Colaba, and these have been adopted differences
between the values at the two sites. The figures published in this volume, like those in
the previous volumes since 1906, have not been corrected for these differences.

A Milne-Shaw seismograph to record movements in N-S direction was installed in the

underground constant temperature room in 1923 and ancther instrument to record E-W-
movements in 1930,

The Colaba Observatory is situated almost at the extreme south end of the narrow
ridge of land extending about three miles to the south-west of the Fort of Bombay and
separating the Harbour from the Back Bay. The mean level of the Observatory compound
is about 32 feet above the mean level of the sea. The regular registration of moeteorological
observations in the Colaba Observatory commenced in November 1841,

The astronomical co-ordinates* giving the position of the Colaba Obs#arvatory are : —
Latitude 187 53" 36:18" N.
Longitude 727 48" 54°03" E.
The Alibag Magnetic Observatory is situated on the main land about 18 miles south-
south-east of Bombay, and its astronomical co-ordinates are—

Latitude 18° 38" 17° N.
Longitude 72° 52’ 21" E.
For a general description of the buildings and instruments in both the Observatories, see

““ Magnetical, Meteorological and Seismographic Observations made at the Government
Observatories, Bombay and Alibag, 1906—1910,"” and also the similar volume for 1916—20),

Unless otherwise stated, all times given in this volume refer to local mean time.

M eteorological instruments at Colaba.

1. Siandard Barometer.—The barometer by Newman (No. 58) which has
been in un-interrupted use since the establishment of the Observatory remains
the standard barometer of the observatory. It reads on an average 0-004”
below the Kew Standard and 0-012” below the old Calcutta standard barometer. The
height of the barometer is 37 feet above the mean sea-level. A subsidiary standard
barometer, Newman No. 48, has also been maintained in the underground constant
temperature room, and its reading exceeded that of the standard barometer by 001"
on the average during the year. Since the 1st of January 1936, regular observations
of the Newman barometer (No. 58) were discontinued and barometer No. 2880 of Fort n
type by Calderara brought into use fcr daily observations.

2. Barograph.—The instrument is of the Kew pattern and was installed in the u
ground constant temperature room i1n 1872, The level of the mercurv is recorded ph
graphically. The barograph has been treated, as in the past, as an independent ins
ment in respect of the variations of pressure occurring in the course of a dav. A com
tive study of the differences between the readings of the barograph and of the sta

Magnetic, Meteorological aaa Seiamographic olecsvations made at the Government Ubservatories, B

B
Alibag, 1922, p. 1.



barometer for a large number of years indicates that these differences remain si?'l}t,emat'ma:
constant and do not show variations at different hours of the day. The mean of t 8'5T0|09'Ca
excesses of the eye observations of the barometer made at 8 hrs. (B. M. T.) and 17 hrs®"t€

(I. 8. T.) on seven consecutive days over the corresponding barograph tabulations has

been applied as a common correction to all the tabulated hourly readings of the day
which is the fourth of the seven,

3. Standard Dry bulb and Wet bulb Thermometers.—On the 26th November 1917. the
freezing points were tested and the zero of the dry bulb standard thermomaoter No. 401 was
found to have changed from 32°-6F. to 33°0F and that of wet bulb standard thermometer
No. 402 from 32°:5 F to 33°:0F. These thermometers were again tested on the 3rd Febr-
uary 1926 and their corrections were found to be the same as those determined in 1917.
Besides the above, there are eye reading dry bulb, wet bulb, maximum and minimum

thermometers installed in a standard Stevenzon Screen. The heights of the bulbs of the
thermometers above the ground in the two sheds are given below :—

Thermograph Shed : Dry bulb 10’ ; Wet bulb 10".
Stevenson Screen: ,, , 4’ 43" 3 4 4" Max. 4' 114"; Min. ¢’ 4°.

Ifor the results of comparative observations of these thermometers see p. 2 of the
volume for the year 1924.

4. Kew Dry bulb and Wet bulb Thermograph.—The bulbs of these thermograph thermo-
meters are placed close to those of the standard dry and wet bulb thermometers in a
large double-louvre shed constructed in 1872, and the temperatures are recorded photo-
graphically. The tables of air temperature have been obtained from the records of dry
bulb thermograms and of humidity from those of the dry and wet bulb thermograms.,
The mean differences between the readings of the standard dry and wet bulb thermome-
ters described in the preceding para. and the corresponding readings of the thermograms
for the year 1936 were +4-0'2° and 40 1° respoctively and were neglected.

5. Robinson-Beckley's Anemograph.—This anemograph is of the kind designed by
Robinson, with improvements by Robert Beckley and hus been in uninterrupted use in the
Observatory since 1867, except that & new instrument of the sime pattern and by the same
makers was installed in 1907 to replace the old one. It is erected on the Anemometer
Tower with its cups at a height of 58 feet above the ground and 100 feet above the mean
sea-level. The centres of each pair of opposite hemi-spherical cups are four feet z:.}mrt,

and the diameter of each of the cups is 9 inches. The diameter of the vanes of the direc-
tion recorder is 15 inches and the breadth of the fans 4 inches.

6. Dines’ Anemograph, 1924 (velocity and direction).— The old Dines’ anemograph which
was In continuous operation from 1896 and was provided with velocity recorder only
was stopped in December 1929. A new Dines’ anemograph with both velocity and
direction recorders by R.W. Munro and Co. was received in 1923 and installed on the
Anemometer Tower in January 1924. With a view to improve the exposure, its
L-shaped head-vane was placed on the top of a telegraph post, 32'5 feet high, fixed on
the Tower at a distance of 3 feet from the cups of the Robinson-Beckley’s cups and 127
feet above the mean seu-level. ‘I'he diameter of the post near the Beckley’s Anemograph
1s 8 inches and does not exercise appreciable influence on the records of Robineon-lieckle}'.

The results of a series of comparisons of this instrument with a U-tube pressure-gauge
showed that W, the difference in level of water in inches in the two arms of the U-tube,

which is a measure of the pressure exerted by the wind, and V, the velocity of the wind

in miles per hour as indicated in the charts, practically obey the standard rule,
W ="00073 V-.

The height of the vane of this anemometer is 27 feet above that of the Beckley's
cups. On account of the greater height, this instrument records a larger speed of
wind. The ratio of the mean wind velocities recorded by the new Dines’ anemograph
to those recorded by the Beckley’s anemograph during 1924 —36 is given below for the
different months, seasons and the Vear :—

| | Mea
Ratio of : | ‘ 5 - ; .., —
Wind Velof ~ | P ! . A .- X z -t AP - 2
cities. - - 2 _ = - - g g 2P la o g
= E — . < - S S - z r- 9 -~ 8%
FIS I 3IEIRPLEI] S I B! 2! E|l 2138 858 abs
S IR IR TS NI s |8 <] S =& |]3% /% 342
I & s o . % :
N.'I{B"Il;ﬂ 1'40 | 139 1'33 133 1'36 1-46 | 187 1-85 1-52 1-42 1 43 1-3 1°41 1 %34 . o
to b. |
Beckley | |
(1024-36.) !. | ll

M_\
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The hourly values of wind velocity and wind direction tabulated in t
represent the averages from the Dines’ records for periods of sixty minutes,
hour to full hour of local mean time. The daily mean directions have been deriv
converting the hourly velocity into Nor S and E or W components and comb i
the mean components.

7. Rain-gauge.—Newman’s rain-gauge, which has been in use since 1845, exposes
for the collection of rain-drops at a height of four feet above the ground a circular surface
of an average diameter of 12035 inches, forming the top of the nnel, which opens into
a cylindrical vessel below, having a diameter of 5°732 inches. Bach division of the
graduated rod resting on the float represents ‘05 inch of rain and the readings of this
scale are easily estimated to one-fifth of a division.

3. Photographic Rain-gauge.—This instrument takes a continuous record of rainfall
by photographing the head of a mercury column balancing the rainfall collected in a glass
vessel, with an arrangement for syphon discharge when full. A full description of this
instrument will be found in the introduction to the * Bombay Magnetical and Meteoro-
logical Observations, 1877 to 1878 , page xlvi. For methods of uction of pluviograph
records, reference is made to the introduction to the ** Bombay Magnetical, Meteorological
and Seismographic Observations, 1916—20 . The height of the receiving funnel of this
instrument is 28 feet above the ground. The pluviograpb gave slightly higher value for
rainfall than the Newman gauge.

| For comparative study a syphon rain-gauge by L. Casella, London, was installed in the
enclosure of the standard Newman rain-zauge on the 12th June 1930, so that the receiving
fannels of both were at the same height. It was removed to a separate enclosure on the
298th April 1931 and its receiving funnel was kept at the standard height of 30 inches

above the ground surface.

ernational
ological

System of observation at Colaba.

From the beginning of 1929, 30 observations of the barometer and thermometers
at 10 hrs. and 16 hrs. were stopped but continued to be taken at 8 hra. An after-
noon observation at 17 hrs., Indian Standard Time, was however introduced from the

15th November 1929,

The eye observations at 8 hrs. (local time) and 17 hrs, (Indian Standard Time) were
taken in the following order :—

From 5 minutes before the {Kind and amount of cloud, state of weather, direction

]ﬁgE: to 2 minutes after the of wind and any noteworthy weather phenomena.,

At 2 minutes after the hour {Thermograph standard thermometer, dry-bulb.
Thermograph standard thermometer, wet-bulb,

At 3 L & o Newman’s rain-gauge.
Fortin barometer Calderara No. 2880 and attached
to 0 thermometer.
From 7 to L ” Newman'’s standard barometer No. 48 and attached
| thermometer (read at 8 hrs, only).
At 10 ’ " e Thernl;fmeter 3tt?.10hed to barograph (rea.d at 8 hl'H.
only).

Observations of the kind and amount of cloud, state of weather, special
phenomena and rainfall (in wet season) were also taken at 6, 10 and 22 hrs.

Observations with nephoscope were taken at 84, 123 and 16§ hrs. every day. The maximum
and minimum thermometers in the Stevenson Screen were read daily at 8 hrs,

only.

During the monsoon months, Newman’s rain-gauge was read daily at midnight in
addition to the usual observations and the discharges of the syphon of the self-registering
pluviograph were also read as often as required.

A Campbell-Stokes Sunshine recorder was installed on the balloon observation tower
and was brought into regular use from August 1925. The sun-shine data given in the
volume refer to local apparent time.

Observations of magnetic declination were made once every month at Colaba about
the middle of each month. The mean of the differences between the absolut
values of declination at Colaba and Alibag, observed during 1936 wes 50°°0 as against 53" 5
obtained from the comparative observations taken at the two stations in the years 1004

and 1900.
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Time-supply service.
International
The electric clock at the Colaba Observatory controlling the drop of the time bal STrOIOg'CaI
regillated once everé day by comparison with the standard sidereal clocks, two Rieflers =
and one Kullberg. Government chronometers belonging to the Royal Indian Navy, were
wound daily or twice a week as required and comparisons with the standard clock

were made with sufficient frequency to render the instruments always ready for use at
call with well-determined rates.

MAGNETIO INSTRUMENTS AT ALIBAG.
Variation Instruments.

The horizontal force, vertical force and declination magnetographs in use at Alibag are
all by Watson and are mounted on isolated pillars in the magnetograph room. They were
maintained in continuous action throughout the year. As explninod on pages 1-2 of the
Observatory volume for 1927, the sensitiveness of the vertical force magnetograph was
increased eight-fold on the 7th August 1927 by introducing certain alterations in the
mechanism for adjusting the position of the centre of gravity of the ‘balance’. The V. F.
instrument showed frequent changes of zero und it became necessary to adjust it once in
the beginning of October and again towards the end of the same month. After the re-
adjustment, the sensitiveness was reduced to two-thirds of its former value.

A declination magnetograph with high optical magnification (1 cm.==3'43 minutes of
arc) was constructed locally and installed in 1931 in the ground floor room of the magneto-
meter building. It was in continuous action throughout the year. The records furnished
by this instrument are identical with those obtained with the Watson declination
magnetograph except that the variations are shown in & more conspicuous manner.

The highest maximum and lowest minimum temperatures in each month in the
magnetograph room during 1936 are shown below in degrees Fahrenheit.

. '™ + .
; | . -'f b 3 _§
1036, § 2 2 ; 5 o 'g 2 ?iis : 2 ;
] | - | b '5‘ - l
= | o 9
ig h hﬁ 5 < 5 1 = 3 < 7 = - S P
o ] o 9 o e . L ] - @ - L @ o 1 |
Maximum .| S48 | 830 856 | 878 90-2 903 878 867 897 RS-S 887 878 | 903
Minimum .| SI'0 | 8§20 | 830 | 855 879 878 86-68 850 | 857 850 852 | 84-2 i “1+0

! }

A Kew Horizontal Force Magnetometer, a Kew Vertical Force Magnetometer and
8 Declination Magnetometer are installed in the ground-floor room of the magnetometer
building as auxiliary eye-reading instruments. The eye observations were
regularly plotted and were used mainly for a comparative study of the performance
of the different instruments. The hourly tabulations from the magnetograms represent
the average values during one hour, cenired at the full hours of Greenwich Mean Time.

The scale coefficients of the force magnetographs were obtained every fortnight from
deflection observations performed on the instruments with deflectors, at distances
of 100 em. and 120 cm. in the case of H and at distances of 124-05 cm.* and

1486 em.* in the case of V magnetograph. The usual distribution coefficient
P

(1 +5) was introduced in the formula for the computation of scale coefficients. It was

found that the mean values of the factor in the case of H. maznetograph were for both
the distances equal to umitv and 1n the case of V. magm-tn;r&ph 109 and 1006 for
the shorter and the longer‘distances respectively. The value of the scale coefficient
adopted for any month is the average of the mean observed value for that month and
those for the preceding and succeeding months.

——— e —

T

*After the adjustment to the V. F. magnetograph on the26th Oc¢ tober 1936 these distances were ebanged to 136 75 ems
and 151°3 cms, respectively. v i
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The following table gives the scale coefficients of the force aphs, thet is th
values in vy, corresponding to 1 cm. ordinate on the photographic paper, where/ p %
Yy =000001 C. G. 8. unit of force.

International

| | lsmological
P E f j- /2% Nt
Instrumﬁnt. E:' S — . > > | ; | '
E [T § E.. :‘ g ‘5 | .
! = = = -« b= = ) < 2 3' NS =

Yoo |Fadp. L AN | | i | a0 TR I Y

H. F. Magnetograph | 44'4 | 446 | 44'6 41-3 42:4 44!5 44T5 447 448 W | 9 k-

V. F. Magnetograph | 13-4 | 133 | 136 | 136 | 139 13°6 135 133 | 133 wvi 197 l 197

: 1(')1‘1'126 scale coefficient of the Watson declination magnetograph for 1 om. of ordinate
s 10"-28.

The temperature coefficient of the horizontal force magneto ra.gh was determined by
Dr. Moos by heating experiments and its adopted valueis 3*Oy/"F. The temperature
coefficient of the vertical force magnetograph was found by similar experiments to
be negligible as no appreciable change in force, after allowing for the wetual diurnal
change, could be definitely ascertained as being due to temperature effect. The above
conclusions were checked by Dr. Banerji by an analysis of the observed monthly values of
base linest by means of the formula B,=B,+ « (t—m), where B, is the monthly
mean value of the base line, uncorrected for temperature but corrected for the slow
secular change caused by the loss of magnetic moment and other causes, ‘t’ the mean
‘temperature during the month, B, the annual mean of the observed values of the base line,
m the annual mean temperature of the magnetograph room, and « the temperature coeffhi-
cient. Several years’ data have been anal in this manner. The mean value of a for
H. F. based on the data for the years 1922-31 is 5:%y/°F. The adopted value is thus seen
to be considerably smaller than that obtained by this method. For V. F. the valus
of o appears to be negligible.

Absolute Instruments.

- Two magnetometers have been in regular use during the period for determining
the absolute values of horizontal force and declination. Magnetometer No. 7 by
Messrs. T. Cooke and Sons, which is the standard instrument at Alibag, is of the
ordinary Kew pattern but is modified and improved in several details. The
other instrument is Magnetometer No. 137 by Dover Charlton and is of the usual Kew
pattern. Instrument No. 7 is observed on the second floor of the magnetometer building,
while instrument No. 137 with its own magnets is observed on the first floor. A
pair of new magnets for No. 7 with their constants determined at the Greenwich Magnetic
Observatory (Abinger) was received from Messrs. Cooke, Troughton and Sims in 1929 and
observations of Horizontal Force and Declination were taken once every four weeks with
these magnets and magnetometer No. 7 on the second floor throughout the year for com-
parative purposes. The results show close agreement with those obtained with the old
magnets No. 7.

The value of the correction, Log.,(1+% +9)™ used in the reduction of the

horizontal force observations was obtained for a given month by taking the mean for seven
months including the given month as fourth of the seven. The values of this corcection
for the different months of the year for the standard instrument at the deflection distance
22-5 cm. were as follows :—

January .« 9°99304 May .o 9°99297 September .. 9-99278
February ee 9°99307 June -« 9°99295 October ., 9-99278
March .o 9°99302 July .. 9°99293 November .. ¢-49279
April .o 9°99299 August .. 9-99288 December .. 9-9928]

Earth Inductor No. 41 by Schulze of Potsdam and galvanometer No. 200 by Plath
are installed on specially constructed pillars in the second floor, while Inductor X5, 1%
by Otto Toepfer and its galvanometer are installed in the first floor of the magnetometer
building. Both these Instruments were in regular use. ‘

— o

*V. F. Magnetograph was adjusted on the 4th and the iith October EV e -y
T Memgirs of the India Meteorological Department, Vol. XXV, Part VIL
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System of observation at Alibag.

Eye observations of the instruments mentioned below were taken daily, Bunldigmpational
included, shortly before 6, 10, i4, 16 and 22 hrs. (Local Time) at the instants .pgo‘iﬁmologlcal
against them. These instants have been chosen so that they may approach as nearl§eRle

possible to the full hour of Greenwich Mean Tin e, which corresponds to 51 mins, of local
time.

At 19 minutes to the hour . Kew Horizontal Force Magnetometer and attached

thermometer.

GyrRil o . gy " » + Kew Vertical Force Magnetometer and attached
thermometer.

O S »» » « Declination Magnetometer.

5y | L0 s " »s « Watson’s Vertical Force Magnetograph and attached
thermometer.

i B! g » s - Watson’s Horizontal Force Magnetograph and attach-
ed thermometer.

O e ¥ s»»« Thermograph and the standard thermometer in the

Magnetograph room (read twice daily at 6 and 16
hrs. only).

Observations of absolute horizontal force were made with the Observatory standard

instrument No. 7 and magnets No. 7 (old) on Wednesdays. Observations of absolute
horizontal force were also taken with—

(1) magnetometer No. 137 and magnets No. 137 on Mondays once every four weeks,

(2) the standard magnetometer No. 7 and magnets No, 7 (new) on Fridays once in
four weeks,

Observations of absolute declination were made with the standard magnetometer No. 7

and magnet No. 7 (old) on Thursdays. Observations of declination were also taken for
comparative study with—

(1) magnetometer No. 137 and magnets No. 137 on Thursday once in eight weeks,

(2) stanaard magnetometer No. 7 and magnet No. 7 (new) on Tharsday once in
four weeks.

__ Observations of inclination were made with the Schuize’s Inductor, which is the
Observatory standard instrument, and another inductor by Otto Toepfer every day in
the year with the exception of Sundays and holidays. Each of the two inductor instru-

ments was ordinarily observed on alternate days, but for check both the instruments were
observed on the same day one after the other on Satardays,

Transit obssrvations of stars for the determination of time were made generally on
Tuesdays aud Fridays in the dry months ; during the monsnoa maonths no op :
was lost of observing the san or stars whenever visible. The adjustment of J:’

Instrument was frequently tested by reference to the fixed collimator mark and by level
imuth were determined ogece every

month except during the monsovon months. A complete set of observations of all the

meteorological elements was taken at Alibag at 8 hrs. (local time) throughout the year.

General Review.

1. Weather.—The southwest moasoon rains commenced at Bombay on the 4th June
and practically ended on the 13th September. The total rainfall recorded during the 5
amounted to 58-'43" aad was 1211 below the normal of =2 years.
of the year was 80°-0 which was 0°7 above the normal. The greatest maximum temper.
ature recorded was 96°3 on the 12th March and the lowest minimum was 62°2
on the 8th January. The mean temperature of all the months in the year was within 1° of
the normal of the season. The mean velocity of wind during the year was 8°1 miles per
hour. The greatest daily mean velocity was 20°4 miles per hour on the 26tk June
and the lowest was 30 miles per hour on the 20th November. The greatest mean hourly
velocity and the maximum velocity of a single gust of wind as recorded by the New
Dines’ anemometer reached 30 miles and 61 miles per hour respectively on the 26th June.

'CAT
Th‘i‘ raean t‘."*FﬂIH‘_‘I‘.ﬁ:lr,*
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2. Magnetic conditions.—The mean and the extreme values of the magnetic &

| T
at Alibag during 1936 are given below along with the corresponding values f! national

: | mological
previous fifteen years :— Centre
H D v :
Year, Maximum. | Minimum, |g, Maximum. | Minimum. '@ Maximum,  Miaimum
_ —— ] e —— 1§
Value. | Date,|Value, | Date, I%g Value. | Date. | Value, mu.'%g Value. | Date, Value, Date, 2
_ _— | y T aOw preovgreenen o e
Y Y T » # | ¥ # Y I * | T
1021 37060 | 13th {36381 | 16th | 688 | 150 E. 419 E.| 15th | 95 E.| 7th  32¢ 17287 17390 | 15th 17144 = 20th
May. May. May. July. | | May. Jan,
1022 87087 | 10th (36777 | 14th | 260 | 126 B. ' 180 B. | 16th - 06 E. si1st 11% 17203 -hnul | 12th 17222 @ Sth
Mar, Sept. Feb, Aug. | Aug. Apr,
1023 87071 | 27th (86854 | 24th [ 217 | 80E. 136 E. | 26th | e E. 24th 100 |i7a72 174s | srd 17270 25th
Nov. Mar, | - Jan, Sept. | | July. Jan,
1024 87142 | 16th (30854 | 10th | 288 | 6'd B. 1056 B.  20th 0'4 B. 15th | 10°1 N7452 17514 | 26th 17879 ' 19th
Oct, June, | . Jan. Sept. Deo. Jan.
1926 37170 | Oth 136800 | 28th | 271 | 84 E.| 82 B.  24th 20 W. 4th | 102 [17527 17580 | 25th 17421 21s¢
Mar. Dec. . May. Sept. | Dee. Jan.
1026 7227 | 26th (86756 | 15th | 472 | 08 E., 09 B. 15th 490 W. 24th | 148 [17600 17054 | 1508 19804  4th
| Jan. Apr, Apr, Aug. Oect, Jan.
1027 37860 | 22nd (80802 | 12th | 648 | 1'0W. | @0 B. l;gd 86 W. Zist| 140 [17050 17710 | 24th 17868 14th
Oct, Oct. | July. Mll.-l m Sept,
1028 37408 | 7th [86718 | 8th 746 | '8 W. | 11'6 B. Sth 9°0 W.! 19th | 20'6 17408 17778 | 17608 h
J’nlg. July, - July. 5"{"" - May. April
1020 473106 | 11th |06088 | 12th 328 I16°9 W. [0S W.  16th 111 W.| G&th  10°0 17738 17797 | 24t 17065 h
Aug. Mar, " Apr. Ml;'t.l | Nov, Jan.
1080 47878 | 14th 187021 | 16th | 852 | 8°0 W. | 2°6 W. 3ist 127 W, 25th | 10°1 17777 17898 | 6th 17602 | 12th
Oct, June. - May. | _Aug. . Ot Jan
1931 37417 | 17th (87007 | 20th 320 {105 W. 57T W.  15th 15 W. | 30th | 10°1 117804 178690 | 11th 17726 | 20th
. Oct. Oct. | Asc. | June. | | Nov, May
1032 87400 | 25th (87223 | 30th 37 JITTW. TOW. 3Rh 181 W.| 23rd | 1L°1 17830 178508 | B¢h 17786 20th
Nov, May. | ._ H:r. ' July. | Now, Agﬂl.
1033 37480 | 18th (87208 | 1s 280 N4-5W. 10-3W. 1 IS«SW. 27th 85 N7818 17918 | 18th 17780 | 184h
Nov, HIE : | ln{. - July | Dee M
1054 J7504 | 7th |[37314 | 16t 250 162 W. 12 1 W.! 11th 213 W.' oth 92 17867 17914 | 4th 17798 :th
Now. Feb. May Sorl, | Dee, July
10356 37061 BHT 37304 (E]:tth BT RNTTW.12°3W. A:-:'ihl. S0 W, | IS8h T L11°] JITSOZ 17987 | gard 17804 | 21at
ept. 8. | Bept, Aung. Aug.
1030 37710 | 218t [87407 10th | 303 9O W. 13°TW. 19th 204 W.! 2nd 127 hiToo2 17978 Sith 17788 it i
Sopt, - June Jane ' Oub, Ol | AY.

The value of H has been steadily increasing since 1916, The increase from 1935 to
1936 is 69y and is greater than the average rate of increase, namely 47y, during the last 10
years. The Westerly Declination increased during the year by 22’ which is nearly at the
same rate as during the last ten years. The vertical force continued to show a gradual
increase, but the inclination which has been slowly decreasing since the year 1933 showed
a further decrease of 1’7,

The following table gives the character figure assigned to each day according to the
method adopted by Colaba. The classification which is in eight grades is convertible to the
present International classification 0, 1 and 2 according to the following scales ;—

C pe i a Jar M
Ca Sa - R B4
(:
vé
:m”
Date. Jany. | Feby. | March. | Apnl May. June July. | Augt Septr., | Oectr Novr. Decr.
s’ i

1 Ca C Ca Sa Ca | Sa Ca Ca C Ca Ca Ca

9 Ca S G S C Sa | Ma Ca > Ca g Ca

3 Ca Ca C Sa Ca Ca ~ Ca O Ca g Ca

4 C Ca Ca Ca . S Ca Ca Ca Ca Ca Ca S

5 Ca Ca Ca | © l Ca C | BSa Ca 8 8 Ca Ca

6 Ca C Ca e . On C Sa = C g Ca Ca

7 Ca Ca Ca Ca C Ca S Ca Ca S g Ca

S Sa C S Ca C S Ca Ca Ca S S Ca

9 S S Ca Ca C M C Ca Ca Sa = O
10 S S e SR S S Sa Ca Ca ~ S 'S
11 S | Ca C I Ca Sa Ca | Sa Ca ] g ™ r
12 S Ca C Ca S Ca | Ca Ca Ca C Ca <
13 - I © Ca S Ca Ca | Ca Ca Ca 5 'S =
14 Ca S Ca Ca Ca S C Ca Ca Sa Ca Ca
16 C S‘ C'. C‘ 3 Cl Ii C& C& (’ ‘{ < ( .
17 Ca S Ca Ca Ca Ca | 8 Ca Ca ~4 5 Oa
18 S F Ca Ca S S S . Ca Ca 8 Sa 3 Ca
19 Ca S Ca S S Ma Ca C Ca Ca g ,_
20 Ca | Ca S S Ca Sa Ca Ca Ca ~ Ca Ca

M



| ‘ | "~ International
Date. Jany. | Feby. | March. | April. | May. | June. | July. | August. Beptr. = Octr. | Nowr, nee>gsmological
i | | | | Céntre
| : | .
2] Ca % ] B 1 N Ca | C C ¢ | OCa C ¥
22 S S S Sa C | C | C o S @ ¢ l Ca
23 S S Sa S ' g G et s o e | B L e . C Oa
24 M Ca Sa Ca C Ca ' C | ©Ca | C Sa ¢ ¢
25 L O S Ca Ca C T Ca | C | B Ca Ca
26 e S C Ca | © G | o Ca &l o
27 [ OR S S Ca C Ca Ca S - C Ca S
28 Ca C Ca C TR S S Cs | O©a C Ca M
29 Ca Ca C C S > ek SRS R, O Ma ~
30 Ca C Ca S | O Sk S ! O Ca Ca Ca
31 Ca Ca S | Ca Ca | G l Ca
Mean i
character
ﬂgura F
according to |
internation-  0-42 | 0.45 | 0-20 | 0-37 | 0-32 | 0.43 | 061 | 0-23 | 0:30 | 0-71 [ 0-67 | 038
al schemae. : |

The annual mean character figure, as assigned by the Observatory, for the year 1936
is 0°43, while that assigned for the year 1935 is (*47 and for 1934, 0°46. The correspond-
ing De Bilt figures are 070, 0-70 and 0°56 respectively. October was the most active and
August the least active month in the year.

Magnetic Storms.

In plates I, IT, TIT, IV and V are reproduced the magnetic records on disturbed
days which have been recommended for publication by the %nterlmtinnal Commission of
Terrestrial Magnetism. The base-line values and scale co-efficients are shown with each
curve. The hourly breaks last for 2 to 3 minutes and the time shown against a break is
the time at the middle of the break expressed in Greenwich Mean Time. Increasing
ordinates for H. and V. curves mean increase in force, and for the declination ecurves
decrease in westerly declination.

Absolute observations and Base Line Values.
Declination.
Absclute observations of declination were made once a week on Thursdays with the
standard magnetometer No. 7 and Magnets No. 7 (old). For comparative purposes,

observations of declination were taken with the auxiliary magnetometer No. 137 and
magnetometer No. 7 with No. 7 (new) magnets as already iudicated,

Base-line values are derived by converting the ordinates corresponding to absolute
observations with instrument No. 7 and magnet No. 7 (old) into angles and subtracting
the converted ordinates from the observed absolute declination. The values so obtained
of the base-lines of the declination magnetograph denote westerly declination.

The adopted values are derived by taking overlapping means of 5 successive obser-
vations and reducing them to the proper epoch, values for intermediate days being

obtained by simple interpolation.
Declination base-line values, 1936,

(0° plus tabular minutes.)
' | ! |
Date. - Observed. | Adopted. Date. :Obaerred Adopted. Date. | Observed. Adopted
s . E I ’ ’ ’
January 2 . 634 W 68'3 W | May 1 .| 68°2W 68-4 W September 3 653 W 652 W
- R - L U TN 7 .| 685 633 i 10 .| 68-2 680
" 16 . 63°0 l 634 i " = .1 68°6 8683 - e 652 £s -
S W o L SRR - | @RS o, 5 .1 8T 7w - 24 . | 678 68 2
- .l e 1 & Y. 28 + 632 653
| | | October ! 684 882
February 6 682 | 683 |Jume 4 .| 682 | 68-3 .. 5 685 6% - 2
» 13 * 680 | 68-2 i ll .| 88°5 ‘- 8%-3 17 835 AR - 4
. IV 681 | 68°1 eSS 18 . | 684 | 68-4 22 680 684
w X 630 - 68-0 s . .| 884 . 88-4 & 29 887 684
March S 68+1 . 68*1 !FJIIII' 2 : 653 | 682 November 5 68 -4 6874
" 12 679 65-1 | - 9 k 683 88-2 » AR - 4 Bl -5
» 19 68-2 I 68°-2 = 16 R 67°58 68~ | - 19 . iS4 gR-:
: 26 681 | 68-2 ~IR . ] 68°3 68-1 2 §8-7 fs
| ' »” 30 651 851 2
April - 685 653 December 3 . 8§56 6875
: 9 . | 682 68-3 August 6 . | 68°3 68-2 - 10 65 - % 68 - 6
> 16 6585 65-4 & 13 A 681 8s-1 . 17 . §8-6 87
ol 23 68-3 68-3 e 20 < 88-3 88 - 2 o4 . &8 -0 "
$7 .| 680 | 682 351 .| 694 s
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Horizontal Force.

Absolute observations of horizontal force were made every week, on Wed: esdRiernational
with the standard magnetometer No. 7 and magnets No. 7 (old). Observations wi#nological
the auxiliary magnetometer No. 137 and magnets No. 137 were taken eveﬁ &3
wesks on Mondays and also with magnetometer No. 7 and magnets No. 7 (new) on idays
once in four weeks as already indicated. A day’s observations comprise a double set of
vibration and Jdeflection experiments at three distances which for No. 7 are 225 em., 30 ecm.
and 40 cm. In calculating the base-line values the mean of the observed values at
all the three distances has been used.

Base-line values are derived by converting the mean ordinates corresponding to
absolute observations with instrument No. 7 in terms of y and subtracting the converted
ordinates from the mean observed absolute horizontal force. They are further reduced
to a uniform temperature of 85°F. to make the series comparable from month to month
and year to year,

The adopted values are derived by taking overlapping means of 5 successive double
sets of observations and reducing them to the proper epoch, values for intermediate days
being obtained by interpolation.

Horizontal force base-line values at 85°F., 1930,

| I
Date. Obmrvad.! Adopted. Date. Ohhn‘ud.! Adopted. Date. Observed, Adopted,
) A Y g 3 ; ; Y Y

January 2 ; 37,274 1 37,282 May ) X 37,288 37,202 | September 2 , 37,285 37.201

. |y 282 | ) S B ey 04 | 201 4 0. 980 201

" I : <80 251 o 13 ) 80 L - 16 . 205 AN

. 22 981 | 83 | . 0 o 293 200 . 23 . g7 201

" 29 o 277 | 280 b 28 2956 | 280 - 30 . 284 200

February O ; 37,284 | 37,277 June | 5 37,298 37,2580 Oetaber , A 37.208 37.290

v 12 . | 260 275 - 10 i 280 | 254 - 2 . 254 203

" 19 . | 273 276 - 17 . 37 | 259 = 23 . 205 204

" o ee | 275 218 | & 5 il 280 | 287 " 2 295 203

Mareh 1 ; .| 37,281 37,278 | July : . 37,292 | 37,380 November 4 , 37.207 37.295

Y. 11 ™ 278 282 " 8 : 2588 287 . EX 2005 294

= s RO i 284 | ot [ . - s 290 | 200 & 18 . 204 03

3 % .| 2 , % R T 284 '; 287 25 291 292

;r [ " 29 207 |+ 287 | December 2 37,2589 37.201

April 1 _ .| 87,285 | 37230 |August 5 .| 87,26 | 37,287 " 9 . 204 291

4 & aire 287 oY i e, 287 | 250 o 16 . 288 290

L e 296 200 | ,, it 291 | 287 - 23 . 292 ey

" 22 | 205 | 201 % 26 » 206 | 2% . 30 254 284
e ———————————————————————————————————————————————

Vertical Force.

Inclination observations with inductors were made on every day in the year, with
the exception of Sundays and holidays, each of the two instruments being observed on alter-
nate days except on Saturdays when both were observed for comparative study.

Base-line values are derived by expressing the mean ordinates of V. F. magnetograms
at the time cf the inclination observations in terms of v and subtracting these from
the wvalues of vertical force obtained by multiplying the value of H. F. at the
time by the tangent of inclination given by Inductor observations. Values derived
trom Inductor No. 108 are reduced to those derived from Inductor No. 41 (which is the
Observatory standard) by applying the mean correction for the month which was
deduced from the comparative observations taken on Saturdays of everv week.
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The adopted values were derived by taking overlapping means of 7 successive
vations and reducing them to the proper epoch ; values for other days were ob I tern sl

by interpolation. Seismological
Centre

As already remarked the V. F. magnetograph showed frequent changes of zero and it
became necessary to adjust it once in the beginning of October and again towards the end
of the same month. After readjustment the sensitiveness was reduced to about two-thirds
of 1ts former value.

Vertical force base-line values, 1936.

Date. Observed.

January 1 : 17,790 May 2 17,851 17,348 | September 2 . | 17,016
" § . 765 » = S0 820 817 " 0 . | i
Toeni i | s 814 A e 839 839 "
g < R 833 i e 707 | 815 2 .
ol 1 786 ., e 831 838 W 30 .

| | Ootober 7 .| 17,726
o 20 . | 660

February 6 . | 17,834

G 10 = sS40 |

TN | TN 860
| i ’l 22 | . M? ﬂﬂl
5} 10 - B48 - 17 : 837 | S13 - — -
| 4 a8 . | 016 010
ol 96 ARGt 860 | |
March & = 17,819 July ! : 17,888 | 17876 | November 4 . | 17,900 17,904
T 11 : 810 i - : vt ' TR o 11 . l 085 044
| 833 % 15 . 928 | 910 i 18 . 090 | 08§
|
SRR | 8§72 TR R 915 | 501 " : 802 896

Apil . 1 o | 17,868
' 859
827
834
881

*+V. F. Magnetograph was adjusted on the 4th and the 26th October.

Seismographs,

Two Milne-Shaw Seismographs (N-S and E-W components), were in continuous action
in the underground constant temperature room, and both gave excellent records of earth-
quakes and microseisms during the year. The earthquakes recorded by these instruments
will be found tabulated at-the end of the volume. The magnification of the N-S
instrument was 250 : 1 and that of the E-W instrument 350 : 1. The locally constructed
seismograph of the Omori type (N-S and E-W components) was kept in continuous opera-
tion during the year as an auxilhiary mstrument.

The total number of seismic disturbances recorded at Bombay during the vear was
241 of which the distance could be determined in 66 cases ; the epicentre is available in
49 cases. The number of earthquakes in India, Burma and their neigchbourhood (the
area lying between latitude 0° N. to 40° N. and longitude 60° E. to 110° E.) was 10 -
besides these there were 9 instances in which though the phases were not definite.
the recorded movements could be identified as due to shocks recorded by voluntary ob.
servers in the area. The number of shocks designated as great was 3 in which the maximum
earth-movements ranged between 112p and 446p. There were 5 cases in which the ampli-
tudes reached values ranging between 170u and 432p. There were thus 8 instances in
which the earth-movements at Bombay exceeded an amplitude of 0-1 mm. the highest
value being 0-4 mm, '
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Atmospheric Electricity.

Systematic registration of atmospheric potential gradient was continued durireisthelogical
year. A photographic electrograph by the Cambridge Scientific Instrument Co., asedise
cribed in the Journal of Scientific Instruments, Vol. V, May 1928, pages 145-152, was re-
ceived in May 1930 and installed on the 13th June 1930 in the old Milne seismograph room.
It was removed to a specially constructed room in the open space near the sea coast on the
28th February 1931 and the radium collector was exposed through a hole in the western
wall at a height of 168 cm. above ground and on undisturbed days at a distance of 40 em.
from the wall. The reduction factor required to convert the potential gradients recorded
by the instrument to those that would be observed in an open plain was determined by
taking a number of observations on the neighbouring sea coast with a long horizontal
stretched wire at a height of about a meter from the ground, an ionium collector and a
Whulf bifilar electrometer. The mean factor obtained was 1-92 as against the value 1°50

reviously adopted. All the values in this volume have been corrected by the new
actor. In tables I, II, and IIT are given the mean values of the potential gradients
for one hour intervals centred at half hours of Indian Standard Time. The means in table
I have been derived from all the positive readings. The daily means given in Table 1I
are based on all the complete days using both positive and negative values while Table TIT
gives values based on ten electrically quiet days in each month. This selection was made
as nearly as possible from ten complete days in the months. In Table IV are given the
electrical character figures and the duration of negative potential gradients on different
days. In assigning these figures the same convention has been adopted as those followed
by the Kew Observatory (please see The Observatories Year Book, 1935, p. 365). That
i8, figure 0 means that there was no negative potential, 1 means that the total duration of

negative potential gradient was less than 3 hrs. and 2 that the duration of negative gradient
was 3 hrs. or more.

International

K. R. RAMANATHAN,

Meteorologist, Bombay.
Colaba Observatory, Bombay,

The 22nd November 1937.
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STATION—COLABA OBSERVATORY. BOMBAY.
Lat. 18° 54’ N Long. 72° 54’ E. Height above M. S. L. 6 metres.

Lathologic foundation : Trap Rock.
Instruments :-—Milne-Shaw seismographs, North-South (N) and East-West (E) components, installed in an

underground constant temperature room. Photographic registration.
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