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'PREFACE.

From 1908 to 1921, the serial statistical publications of the Meteorological Office
were grouped together as though they were parts of one comprehensive book. This
book, which was entitled *“ The British Meteorological and Magnetic Year Book,”
consisted of :—

Part 1 .. . .. .. The Weekly Weather Report.
Part II .. . .. .. The Monthly Weather Report.
Part III, Section I .. .. Daily Readings at Meteorological sta-

tions of the First and Second Orders.

Section IT .. .. Geophysical Journal, Daily Values of
Meteorological and Geophysical Ele-
ments.

Part IV, Section I .. .. Hourly Values from Autographic Re-
cords, Meteorological Section.

Section II .. .. Hourly Values from Autogréphic Re-
cords, Geophysical Section.

Part V .. .. .. .. Réseau Mondial.

The data for the year 1922 and subsequent. years are found in the following
publications :—

Corresponding parts of the British Meteoro-

New Publication from 1g22. ‘logical and Magnetic Year Book until the
_ end of rg2r.
The Weekly Weather Report . .. .. Part I
The Monthly Weather Report .. . .. Part II

Part IV, Section I.*
Part 1V, Section II.
The Réseau Mondial .. .. .. .. Part V.,

Part III, Section II.
The Observatories’ Year Book {

It will be noticed that Part III, Section I, of the old publication is not included
in the new issues. This part contained ‘“ Daily Readings at Meteorological Stations
of the First and Second Orders,” and it has been decided that as the Observatories’
Year Book contains daily values of the meteorological elements for the principal
first order stations and the Daily Weather Report contains daily values for these
and about 40 other stations, it is not necessary to revive the issue of this section,
which ceased with the data for 192I.

The present volume is the fourteenth issue of the Observatories’ Year Book. It
contains geophysical data for Lerwick, Eskdalemuir, Valenua and Kew, meteoro-

logical data for Aberdeen, Eskdalemuir, Valentia and Kew, and in addition an
aerological section giving the results of soundings of the upper atmosphere by means
of registering balloons.

The table of mean annual values of magnetic data for observatories of the globe
has been contributed by the Astronomer Royal. It will be found at the end of the
Eskdalemuir section.

*Part IV, Section I, Hourly Values from Autographic Records, Meteorological Section, was dis-
continued after the data for 1913 had been pubhshed T he hourly values for the years 1914 to 1921 are,
however, available in manuscript. ,
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0 " LIST OF OBSERVATORIES.

. | GMT. | Height

Latitude. |Longitude.| of Local | above

, MeanNoon.| M.S.L.

. ° e h m | metres
Lerwick, Shetland Isles .. .. ..]60 8N/ 1 1IW)| 12 5 81y

Aberdeen . .. . .. ..|5710N|2 6W| 12 8 '24-11‘
Eskdalemuir, Dumf{ries-shire .. -+ 155 19N/ 3 12W/ 12 13 242°0
Valentia Observatory, Cahirciveen, Co. 51 56 N.fto 15 W.| 12 41 | 91
Kerry. : ‘
Kew Observatory, Richmond, Surrey .. |51 28 Nfo1gW,| 12 1 | 55

Note—The height given is that of the site of the rain-gauge. The heights of other meteorological
instruments are shown in the appropriate - Tables. ,

t The site of the rain-gauge was altered on 1st June 1928 to a height of 11°4 metres and on 1st April 1933
to a height of 24-1 metres.

. NORMAL VALUES AND MONTHLY SUMMARIES.

Monthly and annual normals of pressure, dry bulb temperature, and rainfall
for each hour of the day and for the period of 45 years, 1871-1915, are published
for the observatories, Aberdeen, Valentia, Kew and Falmouth in Hourly
Values from Autographic Records, 1917 (Part IV of the British Meteorological and
Magnetic Year Book, 1917), and in previous volumes of that series. Corresponding
normals of wind-speed and sunshine*are published there for the same observatories
and for the petiod of 35 years, 1881-1915. while corresponding normals of relative
humidity are also published there for the period of 30 years, 1886-1915. For Eskdale-
muir the same publication gives hourly averages for the months and for the year,
referred to the period 1911-1915.

It should be noted, however, that the normal hourly values in the case of wind,
rainfall and sunshine refer to periods of 60 minutes centred at exact hours G.M.T., and
are therefore not directly comparable with the values printed in this volume which
refer to periods of 60 minutes ended at exact hours G.M.T.

Summaries giving additional mean values and frequencies of occurrence
of various meteorological phenomena will be found for all the observatories
in The Monthly Weather Report and its Annual Summary. The latter also contains
special summaries of the tabulations of the anemographs.

Monthly normal values of maximum, minimum and mean temperature, rainfall -
and sunshine for the period 1881-1915 are published in the Book of Normals,
Section I, for -Aberdeen, Valentia, Kew and Falmouth. Section IV of the same
publication gives information regarding the range of variation of temperature and
rainfall at the same observatories, and monthly frequencies of the normal numbers
of days of hail, thunder, snow, snow-lying and ground frost. Section VI of the
Book of Normals gives tables and isopleth diagrams showing the normal diurnal
and seasonal variation of relative humidity at all the observatories for which data of
relative humidity are included in this volume. -

Monthly average values of maximum, minimum and mean temperature for 19go6—
1935 in the cases of Aberdeen, Valentia and Kew, and for the period 1910-1935
in the case of Eskdalemuir are published in Averages of Temperature for the British Isles.

Averages of total monthly duration and daily mean duration of bright sunshine
for similar periods are published in Averages of Bright Sunshine for the British Isles.

*The normals of hourly values of sunshine for Aberdeen for all months except February are incorrect,
owing to an error in computation. The published values except February, should be increased by

one-third.



11
GENERAL INTRODUCTION TO THE METEOROLOGICAL TABLES.

The elements dealt with in the following meteorological tables for the Observatories
at Aberdeen, Eskdalemuir, Valentia and Kew are:—barometric pressure, air
temperature, humidity, rainfall, sunshine, wind speed and direction, mmimum night
-temperature on the grass, temperature in the ground, cloud, visibility and weather,
and in some cases solar radiation and level of underground water.

The positions of the Obseivatories and the heights of the sites are given on p.r0.
NOTES ON THE INSTRUMENTS AND TABULATION OF THE RECQRDS.

A detailed description of the barograph, thermograph, and Beckley rain-gauge
used for obtaining the records of pressure, temperature, humidity, and rainfall is
given in the Reports of the Meteorological Office for the years 1867 and 1869 ; for
a description of other instruments in use reference may be made to the Meteorological
Observer's Handbook and to the article on Meteorological Instruments in the Dictionary
of Applied Physics, Vol. III. The following notes are supplementary and are given
partly for reference and partly as containing information necessary for the
interpretation of the tables. ~

Barometer.—The record of barometric pressure is obtained photographically
from a mercurial barometer. .

By means of a source of light, a condenser and an objective arranged as in the
ordinary optical lantern, an image of the space above the mercury in the tube, reduced
to very small width by means of a diaphragm, is projected upside down upon a sheet of
photographic (‘ bromide ”’) paper carried upon a cylinder which is rotated by means of
clockwork and makes one revolution about its vertical axis in rather more than 48
hours. The image is in the form of a vertical line of light, the upper edge of which
is defined by the position of the mercury in the barometer tube, while the lower edge
is defined by a plate actuated by a zinc rod. The purpose of the zinc rod is to provide
an automatic compensation for temperature changes, the arrangement being such
that any shortening of the line of light due to a rise of temperature and consequent
-expansion of mercury in the tube is balanced by an equal lengthening due to move-
ment of the plate carried on the zinc rod.

The barogram is, therefore, a continuous photograph of a narrow illuminated
vertical line and appears as a horizontal ribbon, the depth of which is constantly
varying with the rise or fall of the mercury in the tube of the barometer.

A time-scale is recorded upon the barogram by means of a shutter actuated by
the clock. This shutter cuts off the light for the‘space of four minutes every two
hours, thus producing interruptions which appear on the record as narrow white
spaces corresponding with intervals of four minutes centred at the half hours 1h 3om,
3h 3om, etc. Until 1918 these time-breaks occurred at the even hours, 2h, 4h, 6h, etc.,
but it was found that when the edge of the record was not critically sharp owing to
various causes, a systematic error was introduced when measuring the records, whereby
the values at the even hours were slightly in excess.of those at the odd hours where no
time-break existed. From 1918 onwards the clock was so arranged that the time-
breaks should occur half an hour before the even hours ; by this means both even and
odd hour-values are measured at points on the trace which are unaffected by any
systematic difference.

-

Control readings of a standard barometer are taken three times a day by different
observers. The control readings are first corrected for index error, temperature
and gravity, and then compared with the corresponding readings of the barogram.
The differences between the control readings and the corresponding tabulated values
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are then found and a correction derived therefrom is applied to all the tabulated values.
This correction, known as the ' residual correction,” is so applied as to run smoothly
throughout the whole length of each record—a period of 48 hours—and alterations
in th?lh ?i)mognt of the correction occur, where necessary, in steps not exceeding
oI millibar. '

The scale value of the barograms is found from a comparison of a series of such
standard and curve readings. e indications of a curve are converted into numerical
values by measuring the ordinates with a tabulating instrument, graduated according
to the ascertained scale value.

Thermometers.—The air temperature and humidity data at each Observatory
are derived from records obtained photographically from two mercurial thermometers.
One thermometer .is used as a dry bulb and the other as a wet bulb thermometer.

- Each thermometer has a large cylindrical bulb four inches long and a very long
stem. The latter is bent twice at right angles to enable the bulb to be exposed outside
the building in a louvred screen attached to the north wall of the Observatory.} The
column of mercury in the vertical portion of the stem inside the building is broken
at a convenient point by a small air space which moves up or down the stem with
rise or fall of temperature. The record is obtained by passing a reflected beam of
light through the air space and photographing its image upon a moving sheet of
“ bromide "’ paper in the same manner as described in the case of the barometer.
A base line is traced on the paper by a pencil of light passing.through a small
aperture in the brass frame carrying the recording thermometer. The time-scale is
automatically recorded upon the curves, a time-break occurring half an hour before
each even hour, ' .

Two large standard thermometers with very o scales graduated in degrees
absolute and having bulbs similar to those of the thermograph are mounted in the
'screen side by side and close to the thermograph bulbs. One of the thermometers
is arranged as a dry bulb, the other 'as a wet bulb. Control readings of these
thermometers are made three times a day for comparison with the corresponding
readings obtained from the thermograms.

The scale-value of the curves is found by a comparison of the readings of the
standard thermometers, corrected for any errors they may have, with the corresponding
measurements of the curves. The curves are measured by means of a plate of glass
ruled with lines corresponding with the ascertained scale-value of the record, %oth
for temperature and for time. The scale is graduated so as to read degrees vertically
and hours horizontally.

Two alternative methods of reading the curves have been adopted.

(@) At Kew the scale is set by the base-line and after hourly readings
have been obtained for the whole record comparisons are made with
the control readings. The residual correction so determined (normally
the same for the whole record of 48 hours) is applied to the tabulations.

) At Aberdeen, Eskdalemuir and Valentia, the practice is to adjust the
glass scale so that the readings at the control hours on the trace are
made to show general agreement with the corresponding eye-readings
of the standard thermometers. The temperature equivalent of any
part of the curve can then be read off. The base-line photographed on
the record serves as a useful check.

* At Valentia and Kew the rule is to appIy’ the same correction for the whole chart.
t At Eskdalemuir the screen stands in the open.
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Rainfall. —This element .is recorded by a Beckley self-registering rain-gauge, in
which the rain as it falls is collected in a receiver supported on a float in a vessel of
mercury. As the rain passes into the receiver, the float gradually sinks, carrying with

it a pen which records its position upon a chart wrapped round a clock-driven
cylinder. The displacement of the mercury by the float is arrangea so as to give
a uniform scale throughout. When five millimetres (two-tenths of an inch) of rain
have entered the receiver a siphon comes into action, and, by discharging its contents,
causes. the float to rise till the pen is brought back to the zero line, from which
the record begins again.

The collecting funnel of the Beckley rain-gauge has an area of approximately
100 square inches. Each gauge stands on level ground and its distance from every
other object is greater than twice the height of the object. The height of the
rim of the Beckley rain-gauge above the surface of the surrounding ground varies
from 0-4 m. to 0-6 m. at the different observatories. Details are given at the head
of the tables of hourly values. A check gauge with funnel 8 inches in diameter is
installed near by.

The records obtained from the Beckley self-registering rain-gauge are, if necessary,
subjected to a proportional correction whereby they are brought into agreement
with the amount of rainfall as recorded by the check rain-gauge which is read twice
_ daily at, 7h. and 18h.

Rate of Rainfall. —The instantaneous rate of rainfall is registered by means of
the Jardi recorder a description of which is given in British Rasufall 1930, Part 1V,
p. 284. In this instrument, rainwater collected by a funnel, I metre in diameter,
enters a chamber at the bottom of which is a hole through which passes a tapering
spindle attached to a float, When water enters the chamber the float rises and
thereby opens the hole in the bottom of the chamber to an extent which increases

. as the float rises, until a position is reached when the rate of outflow is equal to the
rate of inflow. The equilibrium position of the float is therefore a measure of the
rate of rainfall, and the record is obtained by recording the movements of the float

~on a suitably graduated chart.

. Sunshine.—The record of sunshine is obtained from a Campbell-Stokes recorder
in which instrument the sun’s rays are focussed through a 4-inch spherical lens of
crown glass upon a strip of blue card, which is scorched, or bumed right through,
according to the intensity of the sun’s rays. Three different patterns of card are used
at different seasons of the year. The cards are exposed in a metal bowl, and the focussed
- image of the sun leaves its mark behind it as it travels along the surface of the card
with the apparent motion of the sun through the heavens. The intensity of the bum
is not measured, but the record is regarded as that of “ bright *’ sunshine whenever
the card has been distinctly scorched. When measuring the duration of sunshine
which is represented by intermittent burns, an allowance is made for the extension
of the trace by the charring of the card.

' Wind -Speed and Direction.—The hourly values of wind-speed and direction
which appear in this volume are derived from the records of Dines Pressure Tube
Anemometers, a description of which will be found in the Meteorological Observers’
Handbook. 1In the case of Aberdeen, hourly values from the Dines Pressure Tube
Anemometer on the Glebe site are included for the first time. A description and
illustration of the instrument will be found in the Aberdeen Sectional Introduction.
At Eskdalemuir records of Dines Pressure Tube Anemometers have always been used,
but at the older observatories the data printed in volumes previous to that of 1926
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were obtained from Robinson cup anemographs. At Kew a new Dines Pressure
Tube Anemometer, erected on the dome in the position formerly occupied by the
Robinson cup anemograph, but with its vane 3 metres higher than the original
height of the cups, has been brought into use from January 1st, 1931. At Valentia
Observatory a new Dines Pressure Tube Anemometer, with 1-inch connecting pipes,
was brought into use as from January 1st, 1932. The new instrument was erected
alongside the old instrument, and a comparison extending over the period May, 1931, to
January, 1932, showed that the new instrument recorded higher velocities than the old.
In hourly mean values the difference was nearly uniform and equal to -4 m/s or T mi/hr.
In gust velocities ¢he increase was approximately 12 per cent. of the velocity recorded
by the old instrument. At Eskdalemuir @ new Dines Pressure Tube Anemometer with
1-inch connecting pipes was brought into use as from r1th August 1933. The diameter
of the connecting pipes of the old instrument was # inch. Particulars of the exposure
of the instruments at each Observatory will be found in the sectional introductions.

The relation between the values of wind speed recorded by the cup and pressure
tube anemometers at the several observatories was briefly discussed in the General
Introduction to the volume for 1926. The following table gives, for the various wind
directions, the mean values of wind speed recorded by the pressure tube anemometers,
exprle;ssed as percentages of the corresponding values recorded by the cup anemo-
graphs:—

- . d
Average values of the quantity 100 X Speed by pressure tube anemometer

Speed by cup anemograph
at the three observatories, arranged according to the direction of the wind.
North = 360°, Fast = go°, South == 180° West = 270°.

Wind Direct- Valen- Wind Direct- Valen-

ion in degrees Aberdeen. tia. Kew. ion in degrees Aberdeen. tia. Kew.

from North. |(to 1929)] 1935 |[(to 1931) 1926—3o| 1931 from North. |(to 1929)‘ 1935 |[(to 1931) 1926—30‘ 1931
10 131 110 103 99 114 190 138 120 | 137 96 107
20 132 110 103 100 113 200 132 120 134 99 107
30 130 110 104 103 114 210 124 110 128 99 104
40 117 90 103 103 110 220 115 105 115 100’ 104
50 115 9o 104 104 109 230 108 110 102 100 104
60 S ¢ 4 85 105 99 103 240 110 110 90 100 103
70 119 8o 105 99 102 250 112 110 88 | 101 106
8o 113 85 104 97 99 260 114 130 85 101 107
90 110 65 102 101 103 270 128 120 82 101 108
100 126 65 98 104 106 280 124 110 81 103 111
110 121 85 97 102 103 290 110 100 83 101 111
120 118 95 98 100 102 300 99 90 88 96 108
130 118 100 100 104 105 310 100 100 92 93 103
140 125 105 103 102 105 320 108 105 95 96 107
150 128 120 107 98 102 330 111 110 97 99 115
160 137 130 114 92 99 340 120 110 98 98 116
170 133 130 123 92 103 350 138 100 99 103 119
180 135 135 134 95 106 360 135 100 102 104 122

Details in regard to the comparison of the new and old pressure tube anemometers
at Kew will be found in the.sectional introduction for the year 1931.

Minimum Night Temperature on the Grass.—This is the temperature determined

by a minimum thermometer exposed freely over the surface of the g

rass.

The

stem of the thermometer is enclosed in an. outer glass jacket, but the spirit bulb is
freely exposed to the air. The thermometer is supported on two small Y-shaped
pieces of wood so that it lies horizontally, with its bulb about one or two
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inches above the ground, which is covered with short s. When snow has fallen
the thermometer is supported so as to lie just above the surface of the fallen snow,
but not touching it.

The thermometer is laid out at 18h. each day, having been kept in an upright
position, bulb downwards, inside the Stevenson Screen during the daytime, so that
any spirit that may have condensed in the upper part of the stem may be able to run
down and join the main spirit column. '

Earth Temperature.—At each observatory the earth temperature is read daily at
gh at depths of 30 cm. and 122 cm. below the surface. For this purpose use is made of
Symons’ earth thermometers, in which the bulb is embedded in paraffin wax for the
purpose of introducing sufficient “lag” to ensure that the reading will not change
appreciably during the process of drawing up the thermometer in order to take the
reading. . The thermometers are supported at the correct depth in steel tubes sunk into
the ground. At Aberdeen discontinuities have occurred on several occasions in recent
years owing to changes of site. (See sectional introduction).

Notes oON THE TABLES.

General.—Interpolated values are printed within brackets, ( ). Maximum and
minimum values are underlined.

Standard of Time.—The observations are referred to Greemwich Mean Time
except as regards sunshine, for which element local apparent time is used.

Units.—In accordance with the practice introduced in 1911, as a consequence of
certain resolutions of the Gassiot Committee of the Royal Society, the values in
the tables are expressed throughout in units based upon the C.G.S. System : tables
for conversion to other units are given in the British Meteorological and Magnetic
Year Book (Part IV) for 1913 and are also to be found in the Computer’s Handbook.

Daily Mean Values.—The daily means of pressure, temperature, and relative
humidity are obtained by adding half the sum of the values for the initial and final
midnights to the sum of the 23 intermediate hourly values and dividing by 24.

For wind speed the tabulated hourly values are means for periods of 60 minutes
between the exact hours oh and 1h, 1h and 2h, etc.* The daily mean is therefore
obtained by dividing the sum of the 24 hourly values by 24.

In the preparation of the tables of diurnal inequalities for individual months
and for the year, it is assumed that the difference of value between the means for the
initial and final midnights, which may be termed, so far as the hourly variations are
concerned, the non-cyclic variation, is equally distributed over the whole 24-hour
period. ' :

A note on the computation of the correction for non-cyclic change will be found at
the end of this Introduction.

Annual Values.—The mean values or totals for the whole year (given either in
separate tables or at the end of the corresponding monthly tables), are computed
as the means or sums of 365, in leap year 366, daily values.! The annual values
of pressure at sea level are computed from the annual means at station level and
the annual means of air temperature; the annual values of vapour pressure are
derived from the annual means of air temperature and relative humidity.

Atmospheric Pressure.—All pressures recorded in this volume are expressed
in millibars, one millibar being equal to rooo dynes per square centimetre. The
following are the values of physical constants used in evaluating the data :—

* See Note, p. 19. :
+ At Eskdalemuir the annual values for the years 1922 to 1926 were computed as the means or sums
of 12 monthly values. : _
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Density of Mercury=13-5955 grams per cc. at 0°C.

Intensity of Gravity at Sea Level (Lat. 45°) =980:617 centxmetres per
second per second.

1 inch=25-4000 millimetres.

Hence a pressure of 1000 millibars corresponds with a readmg of 750°076 millimetres
on a mercury barometer at temperature 0°C. in Lat. 45° and is equivalent to 29:5306
inches under standard conditions of temperature (mercury at freezing point, scale at
62° F.) in Lat. 45°.

The true pressure in millibars can only be obtained from the reading of a
barometer after the latter has been suitably corrected for {(2) index error, (b) temper-
ature, and (c) gravity.

These corrections have been applied to the barometer readings in obtaining
the pressure values published in this volume. The corrections for index error
(including those for capillarity) are given in the certificates issued by the Kew
Observatory or the National Physical Laboratory in respect of the standard
barometers at each observatory. The corrections for temperature are equivalent to
those published in the Infernational Meteorological Tables (Gauthier-Villars, Paris,
1890). The COI'I'eCthIl for the variation of gravity from its standard value at sea
level in latitude 45°, quoted above, is in accordance with the formula adopted in the
International Tables viz. . —

g:.**/go. 4s° =(I --0°00259Q COS 2)) (I——52/4E)
“where z =height of the station above M.S.L.
E =earth’s radius, both expressed in the same units,
and A =latitude of station.

Except at Eskdalemuir, the correction for the variation of gravity with helght
contained in the second factor of the above equation, is insignificant.

Unless otherwise stated, all pressure values refer to the level of the observatory,
as given in the headings of the tables. The reduction to sea level, wherever made,
is effected by tables drawn up for each observatory in accordance with the followmg
scheme :—

If p is pressure at station level, and P is pressure at sea level, the correction
required to reduce p to sea level is P—-p where

log. (P/p)=gz (1—3 w/8p)/KT.

, z=height of station in centimetres.
e=Dbase of Napierian logarithms.
K=gas constant for dry air=10%348:4 C.G.S. units.*
T=mean absolute temperature of the air column between station level
and mean sea level.
w mean value of water vapour pressure in the column
g =mean value of the acceleration of gravity in the air column. Even
' at Eskdalemuir, the highest station, the effect on the correction
of the variation of grav1ty with helght is, in this case, negligible,
so that |
£=980617 (1 —0°00259 COS 2). ‘
The factor {I 3 w/8p) in the above formula is practlcally unity except at Eskdale-
muir. Itsvaluefor that observatory was discussed in the Introduction to the Eskdalemuir
section for the year 1928.

In the same way, the value of T at each observatory differs mapprecxably from

the value of air temperature at the observatory, except in the case of Eskdalemuir
(see Introduction to Eskdalemuir section for details).

* This value depends on a coefficient of expansion of dry air of 1/273 and on the density of dry air
at pressure 1013-23 mb. and temperature 273°A, viz., 1293-052 g/m°.
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Hence at all observatories except Eskdalemuir, no corrections are applied for

the effects of water vapour, or of change of air temperature in the column of air
between the station and sea level.
' The scheme for correcting barometer readings outlined above was introduced
for Eskdalemuir at the beginning of 1927. For the other observatories, it has come
into effect as from 1st January, 1928. The effects of the introduction of the scheme
on the tabulated values are briefly referred to in the several introductions to the
individual sections. Only at Eskdalemuir are they at all appreciable.

The tables contain values of pressure at exact hours obtained from the photo-
graphic barograms in the manner described on p. 11 ; also daily, monthly and annual
means of hourly values, together with the monthly and annual means of diurnal
inequalities. Monthly and annual means of the hourly values after reduction to mean
sea level are also given. A

There is also a table showing the daily extremes of pressure, .e., the maximum
and minimum values recorded during each day. '

Temperature.—The scale on which temperatures are recorded is such that the
freezing point of water junder atmospheric pressure is 273°A precisely. Other
temperatures differ by 2730 from readings on the Centigrade scale.

The scale approximates to the absolute scale defined by Lord Kelvin, on which the temperature of

the freezing point is'273-1 to the nearest tenth of a degree.* Accordingly, to convert temperatures
published in this volume to the Kelvin scale, a correction + o-1 is to be added to each reading.

As an alternative to the application of this correction modified values may be used for the constants
which enter certain formulz. For example :—At temperature ¢ on the scale adopted in the Year Book,
the radiation according to Stefap’s Law{ is

5'709 X 10™* (¢#+o0°1)erg/(cm.? sec.) ; or 5:717 X 10~ *¢%erg/(cm.%ec.)

In using the modified forule we .are virtually adopting a scale of temperature with the degrees
greater than those of the Centigrade scale, in the ratio of 273-1 to 273. This is the practice of the
Computer’s Handbook of the Meteorological Office.

The tables give the|values of temperature at exact hours obtained from the
photographic thermogranis ; also daily, monthly and annual means of hourly values,
together with the monthly and annual means of diurnal inequalities. There is also
a table showing the daily extremes of temperature.

Humidity.—When the temperature of the wet bulb is above 273°A, values of
relative humidity at exgact hours are deduced from the corresponding values of dry
and wet bulb tempefatures obtained from tabulations of the photographic
thermographs, completq saturation being taken as 100o. Until the end of the year
1925 the reduction was jeffected from tables based on Glaisher’s hygrometric factors,*
but from 1st January, 1926, tables have been employed which proceed from
Regnault’s formula : .

x=f—Ap (1),

where x = vapour pressure under the conditions of observation.
f = saturation vapour pressure at the temperature (£) of the wet bulb.
p = pressure of the air. ‘ :
t = temperature of the dry bulb in absolute (Centigrade) degrees.
t = temperatyre of the wet bulb in the same units.
A = a constant.

. The tables used in this volume for determining the hourly values of relative
. humidity when the wet bulb is above the freezing point are Jelineks Psychrometer-
Tafeln (6th edition, Leipzig, 19r1).%
* A. L. Day and R. B. Sosman, Dictionary of Applied Physics. Macmillan, London, 1922. Vol. I,
P 841? The constant 5-709 is the value which has been adopted by the International Research Council for
publication in the “ I'nternational Critical Tables.”

1 Glaisher’s Hygrometical Tables, 7th edition, London, 188s.

§ These tables give values which are in almost exact agreement with those given by Hygrometric Tables
published by the Meteorelogical Office in 1924 (M.O. 265) for general use at second and third order stations.
The latter tables are not suited to the purposes of this Year Book, because in them temperature is expressed -
in Fahrenheit degrees, whereas the absolute Centigrade scale of temperature is used at the observatories.

B
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No allowance for variation of pressure p is made and the standard value used
in Jelinek’s tables, 7.e., 755 mm. of mercury (1006-57 mb.), is adhered to. Similarly
no allowance is made in the adopted value of the constant “A” for the speed of
the air flowing past the wet bulb, though it is well known that “A” is not independent
of the ventilation. “A” is regarded as fixed and equal to -0008. In view of the
well-marked diurnal variation eof wind-speed, the diurnal variation of humidity,
derived in this manner, is subject to slight modification.

When the wet bulb reading does not exceed 273°A, the above method of reduction
is not followed, but values of relative humidity are derived from the record of the
hair hygrograph. To these values are applied appropriate corrections based on
a comparison between the readings of the record of that instrument and the
corresponding values of humidity computed from dry and wet bulb readings during
neighbouring periods when the wet bulb readings exceeded 273°A. -

. The mean values of vapour pressure are computed by slide rule from a table*
of saturation vapour pressure over water, and the corresponding mean values of relative
humidity and air temperature.

The normal hourly values of relative humidity for the period 1886-1915, published
for certain Observatories in “ Hourly Values from Autographic Records, 1917,"”
were derived from tables based on Glaisher’s factors. The application of the new
tables to the normal hourly values of dry and wet-bulb temperature gives results
for normal relative humidity which are only slightly different from those which
have been published. At Kew Observatory in winter the difference is negligible ;
in July it does not exceed I per cent. at any hour, in October it does not exceed
2 per cent. at any hour. The effect is greatest in April, when the published normal
values of average relative humidity are reduced by 3 pericent. at noon and at 16h.
and by smaller amounts at other hours.

Of greater importance is the effect on the values of absolute minimum humidity.
Under the old system, entries of relative humidity less than 30 per cent. seldom
~ occurred ; under the new system, such entries may occur nat intrequently.

Tables are printed giving the values of relative humidity at exact hours together
with daily, monthly and annual means of hourly values. Monthly and annual
means of vapour pressure computed from the corresponding mean values of tempera-
ture and relative humidity, together with monthly and annual means of diurnal
inequalities of relative humidity, are also given. :

Rainfall.—Tables are given showing for the 60-minute intervals between exact
hourst the amount of precipitation, expressed in millimetres, derived from the
record of the Beckley gauge (see p. 13). Totals of amount are given for each day,
and for each month; the latter totals referring both to the complete days of the
month, and to each of the hours of the day. en zero rainfall is assigned to a
particular hour, the entry appears as “ ... ”. Corresponding totals of durations of
rainfall are also given, the duration being regarded as the number of hours during
which rain falls at a rate of not less than o-1 millimetre per hour. If slight
precipitation, due to rain, snow, fog or dew, extends over some hours, -and if the
amounts collected in some or all of the hours are less than 1 mm., the fact is
indicated by a succession of entries, each of which is enclosed within brackets,
covering the period over which precipitation is known or believed to have occurred.
In such cases entries of (-1) are allocated evenly among the hours concerned in such
a way that their sum is equal to the aggregate fall during the period, and the

* The saturation vapour pressures used are those employed in the preparation of Hygrometric Tables.
They are equivalent to those published by Scheel and Heuse in Annalen der Physik, 1910.

t For the years 1904 to 1920 it was the practice to tabulate rainfall for the periods of 60 minutes
centred at the exact hours ; the reversion to the method in use before 1904 occurred on 1st January,
192I. :
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remaining entries are (...), ( %), ( =i) or ( = ) according as the precipitation took
the form of rain, snow, fog or-dew. Slight precipitation which takes other forms such
as hail, sleet, hoar frost, glazed frost and rime is dealt with similarly. When it is
impossible to determine the hourly amounts of precipitation, e.g., during snowfall or
on occasions when the record has failed, the normal procedure is to consider each case
on its merits, and to assign -hourly values derived from estiimates made by the
observers as soon as possible after the event. Such values are also enclosed in brackets.

Annual totals of hourly amounts and duration and notes on special features of
the rainfall of the year are also given.

~ Maximum Rate of Rainfall. —The last column of the rainfall tables shows
the_ maximum instantaneous rate of fall as registered by the Jardi recorder. When,
owing to an instrumental defect, the value has been estimated from the Beckley record
or otherwise, the reading is entered within brackets. When the maximum rate exceeded
5 mm./hr. the hour in which the maximum rate occurred is shown by a dagger ()
in the appropriate column of the table.

Sunshine.—Tables are given showing for each of the 6o-minute intervals between
exact hours* according to local apparent time, from sunrise to sunset, the duration of
bright sunshine recorded by the Campbell-Stokes instrument. The sums and means
of hourly amounts are also given. For each day is shown the total duration of bright
sunshine, and also the percentage this represents of the ‘“ possible *’ duration for the
day. The ‘“ possible ” for each day is computed as the period of time beginning and
ending at the instants when the centre of the sun is apparently on the horizon, due
allowance being made for atmospheric refraction. Even on a clear day the sun, whep
at an altitude less than 24° to 3° above the horizon, fails to make a scorch on the card
of the Campbell-Stokes recorder.

A distinction is made in the tables between (a) sunshine not possible, and (b)
sunshine possible but none recorded. If, in any hour, sunshine is not possible, the
symbol “ — "’ is used ; if more than 3 minutes of ““ possible ’ sunshine falls in the
60-minute interval between exact hours according to local apparent time, and if no
sunshine was recorded, the symbol “ ... " is printed.

The values for the months and for the year of percentage of possible duration
of sunshine are obtained by comparing the total recorded sunshine for the period
with the total “ possible ”’ sunshine for the period. .

Wind.—Tables are printed giving the hourly values of wind speed and direction,
together with the mean speed for each day, each hour, and for the month and year.
Values of speed are expressed in metres per second (1 metre per second=2-2369 miles
per hour) : those of direction are given in degrees from true north. The values of
direction and speedt are- averages for periods of sixty minutes, between the exact
hours of Greenwich Mean Time. They are obtained by estimation from the records
with the aid of a transparent scale, with engraved graduations corresponding with the
velocity, direction and time scales of the record.

When the record shows that the vane is sticking and is not responding to the
variations of the wind the readings of both direction and velocity are regarded as
untrustworthy and are not tabulated, the symbol ““...” being entered instead. In
such cases the velocity is usually less thany 1 m/s and the symbol *..." i

is regarded

* Before 1st January, 1921, sunshine was tabulated for the periods of 60 minutes centred at exact
hours. L . .

+ Before 1st May, 1915, it was the practice to take the direction at the exact hour whilst wind speed
referred to 60 minute intervals centred at exact hours. Thereafter until 1st January, 1932, both wind speed
and direction were tabulated for periods of 60 minutes centred at the exact hours.. At a meeting on 17th
December, 1931, the Gassiot Committee resolved that hoquy values of terrestrial magnetism, potential

adient and wind velocity and direction should be brought into accordance with the practice decided upon
ﬁr)r Polar Year stations by the International Commission for the Polar Year 1932-1933, vsz., that hourly
mean values should refer to periods of 60 minutes between exact hours of standard time. (See also Intro-

duction to Howurlv Values from-Autographic Records, 1913, p. Xv.)
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as equivalent to o's m/s for the purpose of evhluating the daily mean velocity. In
other cases of lost record, estimated values are entered within brackets wherever possible.

The daily values of the speed and time of occurrence of the maximum gust and
the monthly distribution of wind are shown in other tables.

Minimum Night Temperature on the Grass.—Values are given for each day of the
year together with monthly and annual mean values. The interval to which the
reading refers is from 18h the previous day to 7h on the day to which it is entered.

Diary of Cloud, Visibility and Weather.—In these tables are given particulars of the
cloud forms observed daily at 7h, 13h, and 18h, the total cloud amount observed at
7h, gh, 13h, 15h, 18h, and 21h, the range of visibility at each of these six hours and
the kind of precipitation when any was falling at those hours. - There is also a columnn
devoted to remarks on the weather of the day.

Cloud Form.—The observations of cloud form are made in accordance with
the International classification, and the following abbreviations are used in the
tables :—

Cirrus ... e e ... Ci.
Cirrocumulus ... cee e ...  Cicu.
Cirrostratus ... Cist.
Altocumulus ... - ... ... Acu.
Altostratus .o .- . e ... Ast.
Stratocumulus ... ...  Stcu.
Stratus ... ... St
Nimbostratus ... e e . ... Nbst.
Cumulus ... ee.  Cu.
Cumulonimbus ... ...  Cunb.
Fracto (prefix as in fractostratus) ... ... Fr.
Cumuliformis (as in stratus cumuliformis) ... Cuf.
Lenticularis (as in altocumulus lenticularis)...  Lent.
Mammatus (as in cumulus mammatus) ... Mam.
Castellatus (as in altocumulus castellatus) ... Cast.

All the cloud forins noted by the observer at the time of observation are printed
where space permits. When the number of forms is too great to allow of this, the
predominating forms selected at the time of observation to give the best representa-
tion of the cloud canopy are printed. If high or medium cloud can be seen, one of
the selected types is normally a high or medium cloud.

Cloud Amount.—The figure given for the amount of cloud denotes the pro-
portion of the sky covered by cloud, the numerical scale running from o, cloudless,
to 10, completely overcast. The figure denotes the total cloudiness irrespective
of form. In the case of fog through which it is impossible to discern the sun or stars
the cloud amount is entered as 10, but if cloud can be seen through the fog, the form
and amount of that cloud are entered in the usual way. If the sun or stars are visible
through fog and if there is no evidence of cloud above the fog the amount is entered as o.

Visibility.—Observations of the range of horizontal visibility made every day
at 7h, gh, 13h, 15h, 18h. and 21h, are printed in the diaries of cloud and weather.

As described in detail in the Meteorological Observer’s Handbook, a series of selected
objects, A, B, C. . ., as nearly as possible at the standard distances given in the table
which follows, is used for this observation. The objects are selected so as to be readily
seen and identified from specified observing points in daylight, when the air is clear.
A variation up to 10 per cent. from the standard distances is considered admissible.
Particulars of the objects in use at each observatory, together with a statement of
their actual distances and bearings from the point of observation and notes on local
peculiarities which affect the observations, will be found in the Introductions to the
sections for the individual observatories. '



GENERAL INTRODUCTION TO THE METEOROLOGICAL TABLES. 21

The method of observing consists in determining which is the most distant
of the selected objects that can be identified and entering the corresponding letter.
In cases of uncertainty when the observer, though recognising the presence of an
object, would be unable to identify its nature from the observations he is able to
make at the time, the letter corresponding with the next nearer object is entered. If
object A, the nearest of the selected objects cannot be identified, an entry X is made.
At night the letters are used to denote as nearly as possible corresponding degrees of
atmospheric obscurity.

SCHEME FOR OBSERVATIONS OF RANGE OF VISIBILITY AND OF FOG,
MIST AND HAZE.

Indication Letter | Standard Distance Verbal BEAUFORT LETTERS.
of Object. of Object. Description. -
Detailed Scale.” { Contracted Scale.
_ Metres.
(X) — ' 8 f
Dense fog ;
A 25 . 7f
F
B 50 . 6 f
Thick fog
C 100 5f
D 200 Fog 4f :
f
E 500 Moderate fog 3f
F 1,000 Mist, haze or very poor morz m or z,
visibility
G 2,000 Poor visibility
H 4,000 m, or Z, m, or z,
Moderate visibility
1 7,000
J 10,000 | Good visibility
K 20,000
Very good visibility
L 30,000
M 50,000 Excellent visibility

NotE.—The grouping of the letters by the horizontal lines indicates the limits of the several figures
of the International Telegraph Code for visibility, from o to 9, which grouping is also adopted in the
tables of frequencies published in the Monthly Weather Report.

Small letters are used to indicate interpolations or extrapolations made in
cases where it has not been possible to find suitable objects within 10 per cent. of
the standard distances. In such cases the observer may use objects at other than
the standard distances to guide his judgment. Particulars of such auxiliary objects
will be found in the sectional introductions.

, At Valentia, visibility is recorded in both landward and seaward directions.
The observations of visibility landwards are printed in the main tables. Particulars
of occasions when visibility seawards differed from visibility landwards are set out

"in the Introduction to the Valentia Section. :

* Not used in this Year Book. -



22 THE OBSERVATORIES' YEAR BOOK, I935.

Fog, Mist and Haze.—The table of standard distances of visibility objects
also summarizes the descriptions used in connection with the phenomena of fog, mist
and haze, and relates them to the scale of visibility. It also contains the Beaufort
letters used for these phenomena in the Remarks column of the diary. In this
Year Book as in other publications of the Meteorological Office, statistics of fog,
mist and haze are based solely on visibility observations. The term fog is restricted
to occasions when the visibility is less than 1 kilometre (z.e., object F not visible) ;
the terms must and haze to occasions when the visibility is greater than 1 kilometre,
but less than 2 kilometres (s.e., object “F ” visible, but ** G’ not visible). The
distinction between mist (m) and haze (z) is determined by the depression of the wet
bulb. When' the visibility is between the limits specified for mist or haze, haze is
recorded when the depression of the wet bulb is more than 1°F; if the depression -
of the wet bulb does not exceed this limit, the term mist is used. ,

In volumes previous to 1926, occasions of haze, mist and fog were indicated by th
International symbols for these phenomena, viz., o, = °and = respectively, but the
relation of these terms to the visibility scale was less rigorous. In order to indicate
that a change in procedure has occurred in this matter, the three International
symbols for haze, mist and fog are no longer used.

Precipitation.—Whenever precipitation is falling at one of the six hours of
observation there is printed in the Diary of Cloud and Weather under the heading
‘ Precipitation ’ the International weather symbol which indicates the kind of
precipitation, in accordance with the list below.

Remarks.—For the purposes of the column headed ‘“ Remarks on the Weather
of the Day,” it is usual to consider the day as divided into three portions, viz.,
moming, afternoon and night, denoted by a, p, #, respectively, but it should be noted
that no arrangements are made for regular eye observation of weather changes
in the period 21h 30m to 6h 3om.

The entries in the remarks column consist very largely of intermational weather
symbols and the letters of the Beaufort scale. These symbols and letters are as
follows :—

Beaufort Notation and International Weather Symbols.

b blue sky, whether with clear or hazy r @ nrain.
atmosphere. < ice crystals in the air.
c cloudy, 7.e., detached opening clouds. s % snow.
o overcast, .c., the whole sky covered with rs % sleet.
one impervious cloud. -4 drift snow.
g gloomy. snow lying.  (More than half the
u ugly, threatening. surrounding country covered with
v 0 visibility, abnormal transparency of atmosphere. snow.)
z haze.* ., h A  hail
m mist, light fog.* _ A soft hail.
f fog.* : t T thunder.
fe wet fog, i.e., fog which deposits water 1 < lightning.
copiously on exposed surfaces. tlr K thunderstorm.
w a dew. »  gale.
X a4 hoar frost. q squalls.
V rime. @ solar corona.
4~ glazed frost. ' @ solar halo.
e water deposited copiously on exposed W lunar corona. -
surfaces, without rain falling. @ lunar halo.
y dry air. (Relative humidity less than 6o ~~ ' rainbow.
per cent.) , W aurora.
P passing showers. W zodiacal light.
d drizzling rain. x> mirage.

* To indicate varying intensities of haze, mist and fog the notation shown in the last two columns
of the table on p. 21 is used. .



GENERAL INTRODUCTION TO THE METEOROLOGICAL TABLES. 23

The letter ¢ preceding a letter or symbol which denotes some form of precipitation
indicates that the precipitation is of an “ intermittent ” or * occasional ”’ character.

The letter j preceding a letter or symbol which denotes some form of
precipitation indicates that the precipitation is within sight, though not actually

falling at the station. '

The figure o written after and above a symbol indicates slight, whilst the figure 2
indicates strong or heavy; thus @9 slight rain, ®* heavy rain. The figures o and 2
written after and below the letters of the Beaufort notation are also used with a
similar significance, thus d, stands for slight drizzle.

The letters b, ¢, o, g and u, are used to describe the general appearance of the
 sky. The use of the letters g and u is sufficiently clear from the definitions given
above. o is used whenever the sky is completely overcast with a uniform layer of
thick or heavy cloud ; c is used to denote that there is some cloud present, but o
is not appropriate; b denotes that there is some blue sky.* ,

. In order to meet difficulties which occur when there are only small quantities
of cloud or blue sky present, c is not used unless the sky is more than a quarter
covered, and b unless there is more than a quarter of the sky free from cloud. If
there is more than a quarter of the sky covered with cloud and more than a quarter
of the sky free¢ from cloud b and c¢ are both recorded.

Up to 1931 the gale symbol = was used in this publication to indicate that
the wind as recorded by the anemometer averaged at least 17-2 m/s for one or
more ‘‘ centred ” hours. At Kew Observatory the symbol has been used with the
word gust in brackets to indicate the occurrence of gusts reaching 17-2 m/s.

The symbol is now used to indicate occasions when the mean velocity reached or
exceeded the lower limit corresponding to Beaufort Force 8 at any time in the 24 hours
of the civil day. The lower limit of velocity is dependent upon the ‘“effective height”
of the anepometer (see Meteorological Magazine 87, 1933, p. 278). The allotted values

ke

at the several observatories are:—

Aberdeen Eskdalemuir Valentia Kew
17-2 17-2 17-2 188 m/s.

Note on the Computation of the Correction for Non-cyclic change.

The non-cyclic change is the average increase from one midnight to the next. If,
as in the case of barometric pressure, curves are read at each hour G.M.T. and tabulated
under the headings oh, 1h---23h, 24h, and the means for each of the hours in a calendar
month are taken out, the mean for oh, will not in general be the same as the mean for
24h. Let x, be the mean value corresponding to hour #; then the non-cyclic change is
represented by x,,—x,. Let X be the mean value for the whole 24 hours. In the case
under consideration the value of % is

gz [ (% + %) 20 4 %2 + 0+ o)
x,—% 1is the “ diurnal inequality ”’ at hour #. To apply a correction for non-cyclic
change we assume that the non-cyclic change arises from a steady rise or fall, entering
as a linear term. The correction applicable at hour # is therefore proportional to the
time reckoned from 12h and takes the form:—

12 —mn
24
the corrected diurnal inequality having the value
Xo — % + (12 — n) (X — %) /24-.

* The present usage with regard to b, c and o dates from 1st Jan., 1926.

(xu — xo)
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In the present volume the hourly valdes refer either to readings at the exact hour
or to means for periods of 60 minutes betweenexact hours, i.¢., centering at the half hours.
In the latter class of tabulations, the first hour of the day runs from oh to rh and the
n* hour from (» —I) h to nh. For the calculation of non-cyclic change we assume that
the value of the variable at midnight is represented to a close enough approximation by -
the mean of the values tabulated for the hours preceding and following midnight, thus
the mean value for the first midnight is 4 (x, + x,) and for the second midnight }
(%24 + %,5), where x, represents the value for the hour preceding the first midnight and x,
represents the value for the hour following the seconé) midnight. The value of the non-
cyclic change is therefore (%ss + X%a — %, — %;)/2. Remembering that the interval
from noon to the middle of a tabular hour is, in this class of tabulation, an odd number

of half hours, we get as the expression for the diurnal inequality at the #** hour, cor-
rected for non-cyclic change

dy = %y — % + (25 — 27) (%24 + X35 — %o — %1)/90.

A correction in this form has been applied to the diurnal inequalities of terrestrial
magnetism and atmospheric electricity printed in this volume.

It will be seen that the computation of the non-cyclic change (when derived from
“all days '), requires a knowledge of the value for the first tabular hour in the following
year. The values of wind velocity and terrestrial magnetism for the hour o-1h on
January 1st, 1936, have accordingly been appended to the appropriate tables.
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LERWNICK OBSERVATORY

Latitude .o .o .o oo .. 60° 87/ N.

Longitude .s - .o .o e 1° 11/ W.

G.M.T. of Local Mean Noon .. oo .o 12h. 5m.

Height of Site above Sea-level .. .. From 80+5 metres
to 900 metres

INTRODUCTION

GENERAL REMARKS.

In 1919 the establishment of an observatory in the Shetlands was includ-
ed in the programme of the Meteorological Office. A wireless station, built
in 1913 by the Admirelty and transferred after the war to the Post Office,
but used by that Depertment only in case of emergency, offered suitable
accommodation in the way of offices and living quarters. It proved possible
to make an arrangement under which the Air Ministry hastheuse of the station
as an observatory.

The Observatory was opened on the 7th June, 1921, when thefirst instal-
ment of the instrumental equipment arrived. Later on in the same year the
construction of a magnetograph house and of huts for absolute magnetic and
auroral observations was commenced. The magnetograph house is a heavy con-
crete structure with walls 2 feet 6 inches (76 cm.) thick, of internal dim-
ensions 16 feet by 10 feet (49 m. x 3 m.), and after construction several
months had to elapse before the thick concrete walls and roof could be
thoroughly dried and the recording instruments placed in position. These
instruments, which are described below, consist of magnetographs recording
megnetic declination and horizontal and vertical force. More recently sub-
sidiary magnetographs recording the same elements have been installed in one
of the adjacent non-magnetic huts; the records obtained therefrom are used
to cover lacunse in the standard traces or for special investigations.

Other instruments installed at the Observatory included barometers, bar -
ograph,hygrograph,psychrometers, nephoscope, rain-gauges (ordinary and self-
recording), sunshine recorder and Dines Pressure Tube Anemometer and, later,
an electrograph; eand in 1928 a Krogness auroral camera. But meteorological
observations have been restricted, and the time of the somewhat limited staff
available has been devoted chiefly to magnetic work, to some work in atmos-
pheric electricity and latterly to auroral photography.

The site and the work in Atmospheric Electricity and Terrestrial Megnet-
ism will now be described.
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SITE

The Observatory is situated on a ridge of high ground about a mile and
a half (2-4 km.) to the south-west of Lerwick and adjoins the main roed be-
tween Lerwick and Scalloway. ‘The site slopes upward from west-north-west
to east-south-east, the average height above M.S.L. being about 280 feet
(85 metres). The ground to the east and south-eest rises slightly for about %
mile (°4 km.) then slopes sherply down to the sea. In other directions
there is a downward slope for about i} mile extending to the Loch of Trebister
on the south-west, Sandy Loch to north-west, &and to +the Burn of Sound to
north-north-west; beyond these and distant about 3 mile (1°2 km.) from the
Observatory are small hills - Munger Hill to the south is about 320 feet (97
metres) above M.S.L., Shurton Hill to west-north-west rises to 576 feet (176
metres), and Stony Hill to the north to about 400 feet (122 metres). In
clear weather it is possible to see the Outer Skerries, 25% miles (41 km.)
north-eust by north, and Sumburgh Head, 20 miles (32 km.) south by west; the
horizon in other directions is limited to & few mileés.

The average depth of soil in the vicinity is about a foot, and outcrops
of sandstone occur in meny places. The surrounding country is barren and
desolate, the vegetation being chiefly coarse grass,stunted heather and moss,
with occasional patches of bare black peat. The Observatory ground is of a
very uneven nature and owing to lack of proper drainage is frequentlywater-
logged. Views of the station and a map of the surrounding country are shown
.in Figs. 1, 2 and 4 and the arrangement of buildings and situstion of instru-
ments are set out on & site plan in Fig. 3.

ATMOSPHERIC ELECTRICITY

Notes on the Instruments.- The records of potential gradient are obtain-
ed from a Benndorf electrograph (No. 108, by L.Castagna, Vienna) which since
1926 has been installed in the west coruer of the Office Block.

Though there is distortion of the equipotential surfaces by adja-
cent houses etc., and though the site is & comparatively large distance (236
metres) away from the ground where absolute determinations are made, yet the
values of the reduction factor suggest that these disadvantages are less serious
than might be anticipated.

The collectors are of polonium deposited on a copper rod, about 4 cm.
long by 0-5 cm. diameter; these are recoated periodically by arrangement with
the Government Chemist, and a fresh collector is brought into use on the first
day of each quarter. The collector is screwed into the end of a tube which
projects about 120 cm. through a window in the north-west wall, at 190 cm.
from the corner of the building and 476 cm. above ground. The inner end of
the tube passes through a hole in a wooden box in which it is supported hori-
zontally by two metal rods embedded in sulphur. A number of small 2-volt
electric bulbs arekept burning inside the box in order to improve the insula-
tion of the supports for the collector rod during wet weather, and a similar
bulb is placed inside the case of the electrometer. The rod is connected
to the base of the acid pot of the Benndorf electrometer by a fine wire. A
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detailed descrpition of this instrument is to be found in"Phys.Zeit® 7 (1906),
p. 98, whilst the general principle is described in Mathias' "Traité d'Elec-
tricité Atmospherique et Tellurigue," p. 54, and in Chauveau's "Electricite
Atmosphérique," pp. 61-64.

The record consists of a series of dotsmede oncee minute onalong roll
of peper as it is unwound from a drum by clockwork, exact hours being indi-
cated by dots near the edge of the sheet. Timing is taken from electric
clock No. 1,031, governed by the Obssrvatory standard, Shelton No.35. The
needle of the electrometer is earthed at least once daily, and a zero lineis
obteined by connecting up these earth marks; owing to the constancy of the
perpendicular distances between the zero line and the line through the hour
marks, further intermediate positions of the zero are easily obtained. The
scale value has been about 24 volts per millimetre,which permits a range from
"+ 1550 to - 1550 volts per metre in the open to be recorded.

Combined tests of the insulation of the system and scale value of the
record are made daily, the procedure being to remove thecollector and to charge
the needle, which is connected to & Wulf electrometer. The rate of leak is
obtained for a period of 4 minutes with a positive charge and for the same
interval with a negative charge. Considering the climatic difficulties the
behaviour of the instrument in the matter of insulation has been very satis-
factory. The rate of leak has been in general small, the average duringl935
being such that the instrument would lose half its potential in 46 minutes.
It has been found that the scale value remains reasonably steady and may, for
all practical purposes, be taken as constant across the full widthof the sheet.
The factor by which the recorded potential must be multiplied for conversion
into potential gredient in the open is obtained from absolute measurements
above a levelled piece of ground near the old site of the electrograph (see
site plen Fig. 3). An insulated wire, stretched horizontally between two
stout wooden posts ebout 9m. apart, carries at its centre a burning fuse
exactly 1 metre above the ground. A Wulf electrometer, usually No. 5225
(Gunther & Tegetmeyer, Brunswick), is connected to one end of the wire and
twenty to thirty readings are obtained from the electrometer at healf-minute
intervals. The reduction factor is deduced from the mean of these values
and the corresponding mean potential at the collector as recorded by the
Benndorf electrograph. Smoothed monthly means of the factors so -obtained
are employed in reduction of the records. The calibration of the Wulf Elec-
trometers is checked periodically, using a Gembrell potentiometer and st and-
ard cells, There was no change in any essential pert of the apparatus or
in the observational technique throughout the year 1935.
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Monthly scale values and exposure factors, together with data relating to
rate of leak, are shown in the following table:-

Jan. | Feb, | Mar. | Apr. | May |]June| July| Aug.| Sept. Oct.| Nov.| Dec.| Year

Mean valde of
-dloge V -017 | -016 | -024 | -013 | <022 | -016| -016| -018] -018 | -017| -015| -Ol5| -O16
dt .

No. of days used in
mean. 18 14 16 15 15 18 19 20 18 20 20 17 210

Highest - d logg V | -021| -019 | -022 | -019 | -017 | -023| -020| -023| -023| -020] -o021| -021
Lowest - gdtloge v -013 | 013 | -020 | -009 | -009 | -009| -011| -013| -014]| -013| -007| -009
Scale va].iz (v/ma.) |24-2|24-2|23-9)24-0]24-2]24-5] 24-0| 24-1| 24-2] 24-0] 24-1} 24-0 24-1
Mean exposure factor 1-27 ] 1-27 { 1-26 | 1-28 { 1°28 {1-32| 1-33] 1-31| 1-27| 1-27| 1-28| 1-26] 1-28
Applied Exposure Pactod 1-27 | 1-27 [1-27 | 1-27 [ 1-20 |1-31| 1-32{ 2-31] 128 1-27| 1-27| 1-26

No. of Determinations
of Exposure Factor 7 4 6 8 9 13 1n 8 8 7 § 7 93

Tests of the rate of rise of potential of the Benndorf recorder with a
polonium collector were made in September, 1930, and it was found that the
potential rose from zero to half the final value in about 4 seconds. Some-
times when there is no wind the rate of rise of potential is very much slow-
er and apparently nearly linear. If the instrument rises through a poten-
tial V and has a capacity C* s quantity of electricity CV has to be given to
the air in the neighbourhood of the collector, and in the absence of wind and
the presence of fog this may hang about in the form of a heavily charged cloud
for a considerable time before being dispersed. Fortunately these conditions
are rare at Lerwick except in early summer.

If we assume the leaking and the charging to be exponential, i.e., -

av
' = -K, V
if It 1

ang 4(Vg - V) = Ko (V5 - V)
dat
where Kl measures the rate of leak,
K. " n charging, _
and V, is the potential of the air near the callector,
then the potential finally acquired by the instrument is /S Kc/ (K’.l. + Ke)‘

The ratio K,/Kc is only about 1/600 so that there isno appreciable error
in the readings "from this cause.

* The capacity was measured in October, 1930, and found to be approximately
75 cm. ‘ '
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In the mean for the years 1927-33 the exposure factor shows a meximum of -
1-33 in June and a minimum of 1+25 in January with secondary maximum of 132
in September and secondary minimum of 1-28 in August. In individual years
however the variations are somewhat irregular. The vegetation in the vici-
nity of the site for the absolute observations chenges very slightly through-
out the year and the grass on the site itself is kept short. A larger con-
tribution to the variations of the factor is probably made by a combination
of effects due to pecularities of the electrograph site and wind direction.
In this connection the following table shows the mean values of the exposure
factor for 1927-33 summaerized according to wind direction:-

Calm | N NE E SE S SW [} NW [1927-33

Mean Factor 1-32 |1-31} 1-31| 1-26} 1-26] 1-33| 1-31} 1-30| 1-27| 1-30

Relatively high values of the factor are on the average associated with
winds from north and north-east, south and south-west and with calms. The
courtyard is open at the north-east and south-west sides and theelectrograph
.1s situated near the open south-west side. The exposure in other directions
is obstructed by buildings, and the depression of the factor, resulting from
the higher potential of the collector when shielded from the wind, would be
in agreement with R.A. Watson's conclusion that potential gradiemt isinverse-
ly dependent upon wind speed. (Geophysical Memoir No. 38).

On 28th June, 4th July, and 12th September, 1928,measurements were made
of potential gradient above fairly smooth ground near sea level. The deter-
minations on the two earlier dates were taken at the Point of Trebister, &%
km. south-south-east of the Observatory, those on the third near the Sands
of Sound, 1 km. to the east. In all, ten series of observations were ob-
tained. The mean electrograph exposure factor computed therefrom works out
at 1-36, a value in close agreement with the standard determinations.

IDENTIFICATION NUMBERS OF INSTRUMENTS USED IN 1935.

Benndorf electrograph (L. Castagna, Vienna) .. <o o0 oo oo 108
Wulf bifilar electrometer (Ginther & Tegetmeyer, Brunswick) .. .. 5225

n " B | oon n 2965

Review of Results.- Days when there was a complete tracehave been class-
ified.as_follow3~by means of an electric character figure:-

0, denotes a day during which, from midnight to midnight, no negative
potential was recorded.

1, denotes a day with excursions to the negative not amounting in the
aggregate to more than three hours.

2, denotes a day with negative potential amounting in the aggregate to
more than three hours.

a, denotes that the range of potential gradient in the open did not
exceed 1,000 volts in any of 24 hourly periods of the day.

b, denotes that this range was exceeded in at least one, but in fewer
than six, of these periods.
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c, denotes that this range was gxceeded in six or more of the hourly
periods.

The character figures so assigned are given in Table 4.

In the Observatories' Year Book for 1928, for the first time, this table
contained also details of the duration of negative potential for each day for
which an estimate could reasonably be made. If the record failed when
no precipitation fell it was assumed that the potential gradient remained
positive; if, however, precipitation fell when part of the record was lack-
ing no estimate was made except when the part of missing record was small
enough and the conditions of precipitation sufficiently continuous to permit
the interpolation of the gradient conditions from those obtaining before and

after the break.

In the year 1935 there were 46-5 hours more negative potential gradient
than in 1934, and three fewer days on which negative gradients occurred. The
daily mean duration of negative gradient was thus 1-80 hours, against 1-66 for
1934, 1-32 for 1933, 1-53 for 1932, 1-52 for 1931, 1+55 for 1330, 1-55 for 1929
and 1-63 for 1928. In each year the month-to-month variations of mean duration
of negative gradient and of mean electric character figure show & close re-
lationship to the variations in rainfall.

Curves are read by use of & mean value glass scale graduated in milli-
metres, the tabulated values being 60 minute means between exact hours G.M.T.
The ordinates are converted into volts per metre in the open by multiplying
by the product of the appropriate scale value and reduction factor. Values
are assigned for the hours ending at 3h, 9h, 15h and 21h, on all days, and
for each hour on "a" days.

An indication of the characteristics of indeterminate potentials may be
obtained from the tabulations, in which:-

1. Values prefixed by the symbols > , « , indicate that for one or
more periods during the hour potential passed beyond the range
recorded by the electrograph.

2. z is marked asgainst hours when the potential passed beyond the
recorded range in both directions.

The values for the hours ending at 3h, 9h, 15h, and 21h are given in
Table 13 estimated values, enclosed within brackets, are given in cases
where the record was in some manner defective; a dash isentered esgainst hours
for which no value can be given with any degree of assurance. Two sets of
mean values are given:- "a" The meens of all positive values; hours when the
trace passed off the top of the sheet are included in obtaining these means,
the upper limit of registration being teken as the value for the period not
recorded. "b" The means for all days on which all four hours were complete-
ly recorded or could be estimated.

In all months the general "a" mean from the four selected hours exceeds
the "b" mean, the difference over the year as a whole amounting to 23 v/m.
In seven months the means from the OQadays are greater than the "a"means; over
the year as a whole the Oa day mean is 6 v/m greater than the "a" mean. The
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annual mean daily values derived in these three ways for the nine years 1927-
1935 during which the electrograph has been in the same position are:-

Oa ngn npn
1927 e ee 213 v/m 179 v/m 160 v/m
1928 . .o 166 v/m 156 v/m 134 v/m
1929 e ee 162 v/m 161 v/m 133 v/m
1930 .o .o 181 v/m 175 v/m 158 v/m
1931 . .. . 181 v/m 163 v/m 147 v/m
1932 . .e 159 v/m 159 v/m 141 v/m
1933 .. .. 168 v/m 170 v/m 152 v/m
1934 e s 188 v/m 182 v/m 159 v/m
1935 . .o 165 v/m 165 v/m 142 v/m

It is a defect of the Benndorf{ recorder that even with such a highscale
value as 24 v/um the width of the sheet is frequently exceeded during oscill-
atory movements. In 1935 there were 99 days on which the electrometer needle
went beyond the limits of registration on the positive side and 151 on the
negative side; these occasions were mainly when precipitation was falling
on the coliector. The greatest number of extreme positive excursions were
associated with snow or sleet showers and were almost invariably only momen-
tary. ’

The following are the occasions of potential gradients (positive and nega-
tive) exceeding 1000 v/m persistent over periods of at least one hour, a
specified hour defining the 60 minute interval ended at theexact hour G.M. T<-

Positive. August 19d 23h.

Negative. March 31d lh; April 22d 3h and 23d 7h; May 5d 18h;. Nov. 15d 13h
and 24d 3h.

Occasions when the potential gradient was negative for prolonged periods
with perhaps only a few temporary changes to positive were noted as follows:-

(1) March 30d 22h 45m to 31d 8h 35m. Negative for all but
3 mins.. Mean gradient <« -685 v/m. Continuous moderate rain.

(2) Apr. 23d 2h 25m .to 13h 40m. Negative for all but 20 mins.
Mean gradient < -668 v/m. Continuous slight rain.

(3) May 154 4h 15m to 9h 57m. Negative throughout.
Mean gradient < -658 v/m. Continuous slight rain.

(4) August 25d 23h 45m. to R6d 7h 45m. Negative for all but 6 mins.
Mean gradient < -783 v/m. Continuous moderate rain.

(5) Oct. 1d 6h 45m to 14h 15m. Negative for all but 7 mins.
Mean gradient < -637 v/m. Continuous slight rain.

(6) Oct. 5d 6h Om  to 15h 5m. Negative throughout.
Mean gradient < -510 v/m. Continuous moderate rain.

(7) Nov. 23d 22h Om to 24d 5h 30m. Negative for all but 4 mins.
Mean gradient < -719 v/m. Continuous slight rain.
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Notable spells of high potential were:-

(1) June 22d 14h to 21lh. Mean Gradient 579 v/m. moderate fog.
(2) June 24d 14h to 24h. 570 v/m. * "
(3) " 254 9h to 24h. 647 v/m. thick
(4) "™ 294 16h to 30d 3h. 541 v/m. slight
(5) July 2d 5h to 12h. 665 v/m. moderate
(6) " 13d 7h to 17h, 592 v/m. thick .

There were 75 days on which there occurred apparent changes of poten-
tiel gradient from the limit of the sheet on the positive side to the limit
on the negative side, at least once within an interval of 60 minutes. If
these changes were reel and not due to charges given to thecollector rod by
precipitation, they connote a range exceeding 3100 v/m within anhour. Assum-
ing that in Shetland the charge associated with rain may occasionally attain
10 E.S.U. per cc., it has been found that the gradient recorded may contain
a contribution of not less than 50 volts arising from the charge given by the
rain. In some of the hours the extreme reversal occurred at least twice
within the period.

The diurnal inequalities for Oa days for the months, seasonB, and year,
are given in Table 2, together with mean values of the potential gradient and
particulers of the non-cyclic change and the number of days used; - the in-
equalities and other entries for the seasons and year are the means of the cor-
responding entries for the appropriate months. Similar date for the la and
2a days together are given in Table 3. '

The annuel meean diurnal variation for Oa days during 1935 has a minimum
et 3-4h and & maximum at 16h. The 12-hour component is not well marked,
though it is clearly seen in the inequalities for equinoxial and summer
months. The range is largest and the maximum occurs earliest in winter, the
smallest range being in summer.

The inequalities for la and Ra days are similser in shape to those for
Oa days, and of about the same range, but in the mean for the year the 12-
hour variation is more clearly devaloped, owing to the augmentation of the
morning maximum in summer. : '
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TERRESTRIAL MAGNETISM.
Notes on the Instruments.

Up to April 20th, 1934, the standard records of declination (D) and hori-
zontal force (H) were obtained from the Munro magnetographs, which were in
use at Falmouth until 1912, and those of vertical force (V) from the Watson
quaertz fibre instrument, W ﬁich at the end of 1929 had replaced a Munro vario-

meter.

Early in 1934 a complete megnetograph set of the la Cour type was received.
This set had been used by the British Polar Year Expedition at Fort Rae, Canada
during 1932-33. It was installed in the magnetograph house and was adopted
as the standard on April 20th, 1934, the former standard set becoming the aux-

iliery.

The la Cour set consists of H, D and V variometers. The H and D magnets
are about 1 cm. in length, and each is supported by a single quartz fibre. A
description of the H variometer is given in Publikationer fra det Danske
Meteorologiske Institut, Communicetions uagnétiques , No. 11 (le Variométre
‘de Copenhague). The V magnet is larger; it is supported by knife edges
resting on agates, and is enclosed ina sealed vessel under reduced pressure.
A description of this instrument is given in Pub. fre det Denske Met. Inst.,
Communications Magnétiques, No. 8 (la Balance de Godhawn).

The recording epparatus.is so designed that the three elements are re-
corded on one sheet of photographic paper, with a single electric lampas source
of light. Time marks are made by & second lamp, the circuit of which is
closed by a clock for about 10 seconds every five minutes. " The width of
peper is 10 cm. for each element, but the effective 'width is increased by a
number of smell prisms which reflect light from the lamp into the variometers,
producing & series of light-spots at intervals of slightly less than 10 cm.

Scale values of H and V are measured by passing a current through Helm- -
holtz-Geugain coils placed over the variometers, the resulting deflexions be-
ing recorded on the photographic paper. The current is measured by ‘& small
milli-ammeter (Weston, No. 55896), which is periodically calibrated It is
thought that the scale values adopted are accurate within 1%; these 'were
gbout 42 y/mm for Hand 5-8 y/mm for V.  The scale value of D depends only
‘on t?e geometry of the system, with a small correction for torsion, and is
0+95, mm,

The H and V variometers are capable of accurate compensation for tem-
perature, but neither was completely compensated during 1935, the adjustment
of the V instrument, which was correct in 1934, having been upset during other
alterations at the end of that year. Allowance is made in the base values
for the small residual temperature coefficients. Apert from this, base
values of all three records have been very steady.

In July 1935 a-la Cour quick-run megnetograph set was installed; this
also had been used by the British Polar Year Expedition. The variometers are
similar to those of the standard set, but the time-scale is twelve times eas
great. .
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The standard records of declination, horizontal force and vertical force
have been tabuleted hour by hour. The values are read off by means of gradu-
ated glass scales, a value being the mean for 60 minutes between exact hours
G.M'T.

Base values for the records are obtained from theresults of absolute ob-
servations, the determinations of horizontal force being made twice, those of
declination and dip six times in.each week. Horizontel force and declination
are determined with the unifilar magnetometer on the centre pillar (No. 2) of
the absolute hut, the azimuth of the fixed mark being teken as 8° 43’ 2" east
of south. In the deflection experiment three distances, 25, 3 and 35cm., are
used for obtaining the distribution coefficients, the horizontal force being
computed from the deflection at 25 cm. only.

Mean annual values of the P and Q correction have been derived from ob-
servations during the period March 1923 to the end of 1935. An accident caused
some chenge to the magnet in March 1923, and values for earlier months have
been discarded.

The values during these years are as follows:e

Year P. Q. logg(l + B/25% + @/25%),
1923 (March-December) -2-40 -30 1-99830
1924 ... cee e -1-24 -481 99860
1925 ... cee  ees -1-17 -892 99820
1926 eee  eee  een +1-23 -1727 99893
1927 L X} ose oee . +2°23 "2200 99910
1928 LX) oo LX X} +0'22 01412 99858
1929 cee eee e -0-54 -969 998565
1930 ceo s cee E see '1.21 ‘853 99821
1931 see eer e -1-04 -911 99826
1932 cee eee eee +1-37 -1866 99887
1933 eee  ses  een -0-12 -1098 99869
1934 eee  eee eee +2-98 -2397 99940
1935 o0 eee  een +0-67 -1490 99881

The values of P and Q and of logq(l + P/25%+ Q/25%) for 193¢ were the
largest of the thirteen year series. The collimetor magnet wes dropped an
June 1lth of that year, and the lens was cracked, but this was not thecauseof
the abnormsl values of P and Q, since it has been found that the abnormelity
lies in the observetions made earlier, those made after the accident giving
values much closer to the meens of the preceding years.

During 1935 & small error was found in one of the constants used in com-
puting Q for every year except 1929. The correction of this error increases
the numerical value of G by 160 and reduces logjo(l + P/252 + Q/254 ) by
-000018; the effect on H and V would be & reduction of 0-3y and 0°9y respec-
tively for &1l years up to the end of 1934. The figures in the tuble above
have been corrected. '

The meen value of logy,(l + P/25% + /25%4) employed in the reduction of
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all observations for 1935 was the mean of the values derived up to the end of
1934, nemely, 1-99866. If the 1935 value is added and the correction re-
ferred to in the last paragraph applied to all, the mean for the total avail-
able period becomes 1-99865. The adoption of this latter walue would reduce
all the hourly values, monthly means, etc., as given in the tables by 02y in
the case of H and 0-5y in the case of V.

In the latter part of December 1934 and during part of the year 1935 obser-
vations were made with Circle No. 120, and needles Nos. 239/1, 2, 3 and 4.

In April 1935, with the kind permission of the Astronomer Royal, the
earth inductor which had been in use at Fort Rae during the Polar Year was
borrowed again from the Royal Observatory, Greenwich and sent to Lerwick. Com~
perative series of observations showed that the Greenwich inductor (with the
recommended correction of +10.7" added) led to values of V slightly different
from those given by the mean of the dip needles, and in July 1935 it was de-
cided to adopt the standard given by the inductor and to determine base line
values of V for the earlier part of 1935 by applying a constant correction to
the values derived from the dip circle.

As stated in the general remarks, the walls of the magnetograph chamber
are of concrete, 76 cm. in thickness. The diurnal variation of temperature
within the chamber is, for most days of the year, negligibly. smell and no
corrections for this diurnal variation have been epplied to the diurnal in-
equalities or other data published in this volume. From the magnetograph
house temperatures for each dey given in the Tables, however, it will be noted
that the day-to-day change of temperature is sometimes considerable. The
average day-to-day change in degrees absolute over each of the twelve months
of 1935 and for the year as a whole was as follows:-

Jan. Feb. Mer. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year
0-42 0-49 0-30 0°27 0°45 0-35 0-34 0-28 0-29 0-42 0-27 0-33 0-35

There were 19 occasions on which the change reached or exceeded 1°A.

The results of the absolute determinations of D, I and H are summarized
in the subjoined table, and the values of m, the moment of collimator megnet
3951A are also given. It should be noted that the values obtained areaffec-
ted to an appreciable extent by changes of H between the vibration and de-
flection experiments. (Considerations of space make it necessary to limit ob-
servations printed to about two per week, but, as indicated above, absolute ob-
servations of D and I are made more frequently. For each set of absolute
observations are shown the deduced base line values of H, D and V, and, in
brackets, the adopted base line values. Thus, the entry 428 (427) under H
signifies: deduced base line value 14,428, adopted base line value 14,427.
The adopted values were obtained as described in the foregoing, and therefore
the base line values corresponding to dates between those given in the table
- may be obtained by interpolation. '
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ABSOLUTE DETERMINATIONS OF D, I AND H, AND BASE LINE VALUES OF H, D AND V.

Lerwick .. 1935
Declination Inclination Borigontal Force "(gzgﬁcgin:n;ni::;ted)
Mean Mean |Instru-F Mean
Date Time D Time |ment I | Time B m K D v
h.wme|© 7 #|h. m ° ’ | he m, Y 14,000y+ |© ’ ’ 46,000y+
Jen., 1 - - 12 37| 3,4 72 49-5 | 11 34[14,44711047-9|392 (392) 586 (603)
4|11 5213 16 18 {10 41| 1,2 50-3.112 28 444 7-9{393 (394; 12 57 5 (57 §) {605 (605)
8 - - - - - 112 18 458 7-81390 (386 - -
9114 29 17 15 |11 57| 1,2 49-0 - - - | - - 58 l (57- 3) 580 (594)
11112 31] . 182812 5| 3,4 48-9113 1 444 7-8/408 (416) 57-4 (57-3)}533 (536)
16|12 33 17 39|11 §6| 1,2 49-7113 1 451 7-91387 (385) 57-56 (57-4)|501 (510;
18 | 10 57 16 45 {10 30| 1,2 50-1112 9 438 7-4|385 (388) 57-6 (67-5)[513 (512
22114 39 17 17 - - - }12 33 444 7-9]1389 (391) 58+1 (57-5)| - -
23 - - 12 6] 3,4 49-7 - f - - | - - - - |500 (513)
25| 10 33 16 37110 §&] 3,4 49-3 112 83 440 7-7|387 §390) 58°0 (57-5)|501 (510)
29|11 13 16 9 - - - |12 3 444 7-7\386 (378) 57-0 (57- 5; - -
301 12 66 22 7|12 24| 1,2 509 - - -1 - - . 57+6 (57-5)[473 (498)
Feb, 1111 47 23 42 - - - le 24 428 7-4|379 (379) 57-7 (57-4)| - -
2111 53 18 20| 12 30| 3,4 504§ - . - -l - 57-4 (57-4)|473 (494)
5|11 32 15 47 - - - |12 33 444 8-3|372 (373) 57-5 (57-4) - -
6 - - 11 53| 3,4 ., 50-1 - - - - - | - - 487 (488)
8112 29 18 14112 2| 1,2 50-0 |10 45 440 7-71376 (374) 57-6 (57-4)|486 (489)
15| 12 58 16 18| 14 54| 3,4 49°7 112 21 441 8-4|385 (381) 57-4 (57-4)|475 (492)
19111 5 15 49 - - - |11 54 439 7-8|386 (386) 57-2 (67-4) - -
20| 14 41 21 15| 12 30| 1,2 49-1 - - - | - - 57-6 (57-4; 483 (495)
2211 37 14 29|12 15| 3,4 49-7 110 31 428 8:2/386 (388) 57-4 (57-4)|476 (496)
26 { 11 53 19 6 - - - |12 31 425 8-4|378 (373) 57-1 (57-4)] - -
27111 44 15 57| 12 18} 1,4 50-3 - - - | - - 57-4 (57-4)|473 (483)
Mer. 11} 11 39 21 12} 12 16} 1,4 . 52-11]10 41 428 8-2|375 (378) 5§79 (57'5) 474 (485)
5111 35 16 32| - - - - 1221 433 7-9]380 (383) 57-2 (67-5)] - -
8 - ‘- 11 45| 1,4 505 - - - | - - - - 1491 (489)
8|11 50 15 32 | 12 23} 1,3 49-8111 1 431 8-2| 385 (387) §7-3 (57-5)|484 (490)
12110 56 14 48 - - - |11 50 442 8-3}391 (390) 57-2 (87+5)| - -
13 - 12 13} 1,3 518 - - -1 - - - - |481 (492)
15 - - 12 14) 1,3 51-0| 10 13 428 8-3| 394 (391) - - {490 (492)
19(11 21 16 23 - - - 112 7 431 8-4|388 (385) 57-6 (57-5)| - -
20 | 10 52 14 1311 26] 3,4 50-1 - - el = - 57-4 (57-5)|473 (488)
22 112 14 16 26 | 11 45/ 1,4 5051 10 28 430 7-9}393 (393) 57-4 (57-5){475 (491)
26 |12 9] 16 24 - - - |13 40 449 8-8(393 (397) 57+5 (57-5)| - =~ -
27 | 10 52 13 31} 10 23] 1,3 498 - | - -] - - 57-3 (57-5)]| 469 (494)
29 { 10 53 1511112 6§ 1,3 50-2 |10 15 434 8-5/393 (382) 57-6.(57-5)1473 (491)
Apr. 211015 - 9°20 - - - | 0 417 8-3|394 (389) 574 (57-5)t - -
311 18 16 17| 11 47] 3,4 505 - - - | - - 57-7 (57-5; 475 (489)
5112 27 17 3|12 of 1,4 51-2| 10 23| 418 . 8-3|389 (383)] 57-5 (57-5)|487 (483)
911 59 20 32| - - - |12 37 427 7-9/385 (384) 57-6 (57+6)] - -
12112 29| 20 30|11 59} 1,4 51-71 10 47 397 7+8|390 (388) 58-0 (57-7)]449 (486)
16 | 10 47 12 13 - - - |11 27| 418 8-0{390 (388) 57-6 (57-8) - -
17 | 14 53 18 25| 14 27| 1,3 498 - > - -] - - 58-0 (57-8)|467 (486)
19 | 10 47 11 3| 8 36| 1,3 50-31 11 23 429 7-7| 399 (392) 57-9 (57-8; 473 (489)
23|10 31 14 38 - - - |1113 410 7-7| 394 (397) 57-9 (57-9)| - -
24111 3 12 55|11 29} 1,3 50-9| - L - -] - - 58-2 (57-8)|479 (492)
26 |1 10 39 11 39| 8 32| 1,3 49-6| 11 11 422 8-4{ 398 (398) 57-4 (57-8){478 (492)
30110 3 13 66 - - - | 10 57 433 8-2|403 (402) 575 (87-7)| - -
May R - - 10 59 1,4 50-2 - | - c- | - - - - | 507 (4986)
3 (10 36 15 9| 8 39! 3,4 50-0} 11 12 426 8-21401 (402) 57-5 (57-7)} 501 (496)
7110 51| 11 35 - | - - |11 29] 436 8-3/405 (407) 576 (57-6)| - -
. 8] 8 9 4 54|10 18| 3,4 51-6 - - -] - .- 567 (57-6)|511 (499)
10 |10 82 11 7] 8 35 1,3 49+4| 11 25 440 8-2|410 (4093 57-7 (57-6)[ 533 (501)
14114 -9 15 47 - - - | 14 45 457 -8-4| 398 (400 56-9 §56 o) - -
l6 {14 3 21 481 8 24| 1,3 1 617} = - - 57-6 (56-8)] 502 (491)
17 | 10 33 10 82 - - - 11114 429 8-3 395 (392) 566 (56-8)| - -
21|10 34 841| - - - 111 6 408 79 394 (396) 57+0 §56’8) - -
2| 8 3 6 34| 8 37] 1,3 49-9 - - - 56-5 (56- 8; 473 (493)
24 |10 43 14 15| 8 39| 1,3 50-2] 11 15 432 8-l 402 402) 57-1 (56-8)| 505 (496)
28 110 39 9 39 - - - {11 8 445 7-9| 406 (406) 56-2 (56-8)| - -
29 111 51 17 47| 11 23| 1,3 50-9 - - -] = - 57-2 (56-8)]| 527 (500)
31]11 15 13 48] 10 49] 3,4 51-21 11 43 427 7-9| 408 (408) 56-7 (56-8)| 501 (500)

+ In this column 1, 2, 3, 4 refer to dip needles 239/1, 2, 3 & 4 used with Dover Circle. No. 120.
Ind. means that the observetion was mede with the Inductor lent by the Astronomer Roynl,
correction of + 11t having been applied to the observed values of dip.
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ABSOLUTE DETERMINATIONS - (Continued)

; Base line values
Declination | Inclination : _Horizontal Force (deduced end edopted)
Mean | Mean LInns,truT Mean
Date Time | - D Time |ment I Time | H m H D v

ho me ° L 4 htmo O. ’ haﬂlo Y 14,000Y+ ° ’ ’ 46,000Y+

June 4110 53|13 14 40| - - 72 - 11 25114,437 |1048-2|408 (406)}12 57-7 (§7-0)| - -
7110 50] 12 52 |13 31| 3,4 50-1 | 11 27| 434| 8-5(408 (405)| 57-0 (57-0)[505 (500)
71 : 18 49| Ind. 452 : 495 (500)
111011 10 49 |11 33| Ind. 50-7 | 10 61 427 7-8] 405 (407) 56-6 (57-0)| 498 (500)
14110 83 11 26 |13 53} 1,3 49-7 | 11 29 446 7-8{411 (411) 56-7 (57-0)| 535 (505)
18 | 10 33 7 7| 8 49| Ind. 52-2 [ 11 11| 4l0| 8-5/379 (375) 56-7 (56-9)|476 (488)
21 | 10 &3 9 3|13 34} 3,4 50-3 | 11 ?5 408 7-8] 374 (375) 56-8 (56-9)| 486 (486)
-6 |13 @6 16 27 |11 23] Ind. 51-6 | 14 9 450 |. 7-8/'384 (383) 56-6 (56-9)|492 (492)
i1l 7 12 35 {14 49} Ind. 49-4 | 11 36 431 7-8| 390 (387) 56-9 (56-9)] 496 (497)

July 210 45 10 57 - - - 11 19 424 7-4| 387 (390) 57-0 (56°9)| - -
3|15 9| 14 3114 21] Ind. 48-7 - - - - - 56-8 (56-9)| 500 (501)

5 .10 47 827 - - - 11 19| 418 7-9|391 (388)] 56-7 (56-9)| - -
6 11 33 10 5}11 5| Ind. 50-8 - - -] - - 56-6 (56-9)] 79 (88)
91054 1147| 941| 50-9 | 11 22| 438| '8-1391 (386)| 57-9 (57-6)| 94 (90)
12110 53 10 569 |13 44| " 49-3 | 11 28 437 7-8( 399 (392) 57-6 (57-6)| 68 (78)
16 {11 7]. 1> 35| 847 " 51-2 | 11 37 429 7-5( 391 (392) 57-3 (57-6)! 89 (88)
19 113 39 20 33|15 16| " 46-9 | 14 12 483 7-6] 392 (391) 57-9 (57-6)| 88 (90)
23 |13 25 16 26 {14 47} " 49-4 | 13 58 442 8-21 384 (383)| 57-7 (57-6)]653 (658)
26 {10 45 7313 3| * 50-2 | 11 21| 439 7-7| 389 (384) 57-5 (57-6)| 658 (658)
30 {10 58 823114 5| " 49-5 | 11 47F 421 8-2| 380 (381) 57-6 (57-7)| 650 (653)
Aug. 211333 1552 ) 941 » 52-7 | 14 9 446 8-3| 386 (384) 57-9 (57-8)| 652 (657)

) 6 |10 57 1131 - - - 11 27 420 7-4} 382 (386) 577 557'8) - -
9 {10 48 1021 {14 12] * 49-8 |11 23 428 8-0| 3868 (388) 57-9 (57-8)| 670 (665)
13/1411] 1646 |15 54| " 49-7 | 14 49 446 8-2[ 385 (384) 582 (57-7)| 668 (663)
16 |13 21 14 37 |14 39| " 48+2 | 13 55 457 8-1 384 (385) 57-4 (57-6)| 667 (664)
21 [13 47 1533|185 5| *» 49-1 | 14 23 444 7-5| 386 (391) 57-3 (57-5)| 675 (677)

R3 |13 42 13 10 - - - 14 13 443 7-8| 391 (392) 57-7 (57-5)| - -
27 |13 59 11 56 |15 18} 48-9 | 14 36 468 8-9| 388 (389) 57-4 (57-6)| 672 (674)
30 {10 56 = 95710 3| " 520 | 11 3R 414 7-8| 384 (387) 57-8 (57-7)| 668 (671)
Sept. 3|14 9 17 7|15 " 49-5 | 14 39 453 8-3| 385 (387) 57-6 (57-8)| 672 (672)
’ 6117 14 11047 52-4 | 11 38 416 7-7| 383 (383) 58-0 (57-8)| 654 (661)
10 |13 33 14 39 (14 45| " 49-3 | 14 & 446 7-6| 378 (378) 57-6 (57-8)| 648 (647)
"13 |10 45 6 40 |13 33| " 50-6 | 11 19 419 7-7| 381 (380) 57-6 (57-9)| 652 (651)
18 113 17 14 22 (14 37| » 50-7 | 13 53 459 9-6| 378 (382) 57-7 (57-9)| 664 (659)
20|11 4 10 7110 45| 51-7 |. 11 33 419 8-2| 378 (380) 57-8 (57-9)| 660 (655)
24 {13 21 12 45 |14 59 " 49-7 | 14 3 442 77| 376 (376) 58-4 (57+9)| 641 (646)
7 111 § 14 510 45| " §3-1 | 11 35 415 8-0] 374 (373) 58-0 (57-9)| 642 (641)
‘Oct. 1113 29 12 17 {14 47} » 50-7 114 © 428 8+0| 377 (377) 58-0 (57-8)| 646 (644)
411 7 549 |10 49| " 51-5 | 11 31 414 7-9| 373 (376) 57-5 (57-8)| 640 (644)
8 110 61 751]14 45| " 50-8 | 11 19 412 7-6] 368 (373) 57-7 (57-7)] 650 (643)
1112 9 95112 41 " 50-3 | 14 51 452 7-5| 369 (369) 58-5 (67-7)| 650 (639)
‘15 |14 47 13 31 {1285 » 53-5 | 16 32 433 6-5] 369 (371) 582 (57-6)| 639 (639)
18 - - 11 47| * 52-4 | 12 31 428 8-0| 371 (:369) - - {649 (640)
22 111 18 714114 30) " 51-2 | 11 47 413 '8-5| 360 (360) 57-1 (57-6)] 632 (630)
25 |10 19 362 957 53-2 | 15 19| 433| 8-3365 (364)] 57-2 (575) 625 (628)
Nov. 1 [1057] 755(12 40| * 51-0 | 11 53| 428 8-1}363 (361)| 57-4 (57-5)| 620 (628)
5111 27 8 7112 43} " 61-5 | 11 &9 430 8-1f 368 (367) 58-1 (57-5)) 628 (635)
8 |11 43 8 5(1259) " 51-8 | 12 12 415 7-9| 363 (367) 57-6 (57-5) 638 (634)
12 |10 43 72311427} " 49-8 | 12 7 396 8-6| 363 (368) 57-4 (57-5)) 645 (636)
15 |11 39 547|115 1| " 51i-1 | 12 10 412 8-2| 364 (364) 57-3 (57-5) 634 (634)
19 |11 41 10 23 |12 53| " 52-3 | 12 8 409 | . 7-6) 362 (363) 57-4 (57-5)| 624 (633)
22 |10 28 54210 9] " 51-0 | 11 54 426 7-6| 364 (365) 57-3 (57+5) 630 (634)
26 111 &5 543110 47} " 51-0 |12 25 433 8-0 361 (362) 57-5 (57-5)| 628 (631)
2 (12 1 6 1|lo&2| » 49-9 | 12 27 447 8-1f 362 (359) 57-6 (57-7)| 601 (629)
Dec. 3 (12 11 631 (14 35f " 50-8- | 12 37 431 8-1] 365 (355) 58-0 (57+7)| 620 (622)

6 111 63 8 9 - - - 12 23 431 7-9| 355 (353) 57-3 (57-7) - -
7| 9 456 319 (1038{ " 51-3 - - -] - - 57-7 (57-7)| 625 (622)
10 |11 47 54810 31} 50-9 | 12 15 429 8-4f 357 (353) 578 é57'7) 621 (622)
131141 8655|1058 " 51-7 | 12 16 421 8'% 355 €353) 57-5 (57-7)] 623 (622)
17 {11 56 6 3111 0o} ™ 526 | 12 32 416 | . 7-9 356 (355) 57-7 (57-8) 623 (621)

20 110 52 5 54 - - - 12 ¢ 436 8-2] 351 (351) 57-5 (57-8) - -
21 110 49 35911149 " 50-8 - -1 -] - - 576 (57-8)] 624 (619)
R4 (12 2| . 347 |14 34| " 50-7 | 12 33 442 8-1 349 (349) 57-5 (57-8)| 617 (617)
30 {10 41 512 {15 17| 51-1 | 11 59| 425| 8-0]357 (359)| 58-5 (57-9)] 625 (625)
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AURORA

From about September to April a watch for aurora is meintained, normally
until about 23h G.M.T. each evening, and observations - as a rule at inter- -
vals of 15 to 20 minutes - are made of the northern horizon and of general
meteorological conditions. The records form what is called the auroral log,
e brief summary of which is given in Table 67. When any auroral display is
observed, a second observer is called and detailed observations are maintained
until the display subsides. These detailed observations have consisted in
noting and meking descriptions of the phenomena seen during the display, and
have been supplemented whenever possible by photographs taken with the Krog-
ness camera. The descriptive notes are entered in a second log reserved for
records of actual auroral displays. Extracts from this latter log may be
obtained by anyone requiring the detailed information.

A general auroral table for Scotland (Table 68) is also included This
table has been compiled from the records of all stations at which climato-
logical observations or weather logs are maintained. The observers at these
statlons, whilst noting occasions.of aurora which they may happen to observe,
do not in general maintain a special watch.

Notes on the Tables.

The hourly values of H, D and V, obtained as described above, appear in
three of the four monthly tables. The variations in D, being expressed in
minutes, may be readily converted tc units of force (y) of the component per-
pendicular to the magnetic meridian by mmltiplying by a factor which for 1935
is approximately 4-20. The mean value for the day is computed as the mean
of the twenty-four hourly values.

The letters "Q" and "D", prefixed to dates, denote the five quiet and
the five disturbed days as selected at De Bilt.

In the fourth table for each month are given:-

(a) The values and times of the daily maximum and minimum and the valnes
of the absolute daily range for each of the elements H, D and V.

(b) The value of for each day, where Ry and Rv denote the ab-
solute ranges force for a calendar day of the horizontal and
- vertical components.

(¢) The daily megnetic character figures, assigned according to the
international scheme wherein "O", "1", "2", respectively, denote
quiet, moderately disturbed, and highly disturbed conditionms.

(d) The daily values of temperature in the magnetic chamber.

Mean diurnal 1nequalities of H, D and V on all days and on international
quiet and disturbed days are given, for the months, seasons and year, in
Tebles 53 to 61.

In calculating diurnal inequalities the non-cyclic change has been elim-
inated on the assumption that its time rate is linear. The values of the
range of the mean diurnal inequalities of the several elements in the three
categories of days are brought together in Table 62, and the values of the
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non-cyclic change are given inm Table 64. The "Average Departures",or mean
valueg of the 24 hourly constituents of the inequalities irrespective of sign,
are given in Table 63.

The mean values of HRy + VRy are summarized in Table 65.

In earlier years Table 66 gave, for the months and year, the mean values
of N, W, V, D, I, H and Total Force T on all days. Since 1934 the Table has
been extended to give in addition the mean values of the primary elements
H, D and V on the internationally selected groups of quiet and disturbed days.
For all days the means of N, W, I and T are derived from the corresponding
values of H, D and V. :

Finally, in Tables 67 and 68 are given summaries of auroral observations
obtained as already described.

Review of Results.

Mean and Extreme Values of the Magnetic Elements,1935.-The mean values
of the magnetic elements for the years 1934 and 1935 are given in Table 1.
The values of H, D and V have been computed from the hourly values derived
from the autographic records of all days, standardized by means of the absaute
observationsy those of N, W, I and T have been deduced from the values of H,
.D and V.,

TABLE 1.

Year | H D I N. W v T
| (West)

Y ° 7 ° 7 Y Y Y Y

1934 14463 13 21-9 | 72 484 | 14071 3343 | 46744 48930
1035 | 14446 | 13 95| 72 49-9 | 14067 3289 | 46758 48939

The annual rates of decrease of westerly declination for the epoch Jan-
‘uary lst of each year during the last ten years are summarized as follows:-

1924 11925] 1926]1927/192811929]1930{19311932{1933[1934{1935
7 7 r | 7 7 7 7 7 7 7 7 7

Annual rate of
decrease of W |13+8|13°0}14-9(12+9(12+8]13-7|12°4{11°6|13-6{12-1|12-1[12°4
declination on '

- Jan. lst. |

In comparing the values of I, V and T for the two years in Table Iwith
those given in the corresponding table for earlier years the discontinuityof
43/ in I or +l44y in V on Jan. 1lst 1934 is to be borne in mind. (See 0.Y.B.
1934, p.35).

Mean values derived from (a) international quiet days and (b) interna-
tional disturbed days are as follows:- (a) H, 14449y3 D, 13° 9/.83 V, 46759
(b) H, 144415 D, 13¢ 9/-3; V, 46756.
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The extreme values of H, D and V recorded during 1935 are given in Table

II.
TABLE II

Maximmum : Minimum Absolute

Element : : Range
Valus . Date 1935 | Value Date 1935 '
d h m d h m

Horizontal R _ : v E
Force 14784 y {Oct.24 14 48 |13709 y |Jun. 7 22 10 1075y
Declination 140 5'-5 Jun.18 19 38 [ 120183 {Jun. 8 2 30 1o 52:2
Vertical 47032 y (Oct.27 19 35 | 46353 Jun. 7 22 31 . 879 'y
Force : ,

The range of 19 52+2 in declination is equivalent to a range of 47ly in
the component of force perpendicular to the megnetic meridian. In the year
1934 larger ranges were recorded in H, and V.

Magnetic character of the year.- The following table shows the mean
sunspot numbers for recent years, together with the mean absolute daily range
- of declination, as a rough measure of magnetic activity:-

Year 1923 (1924 |1925]1926 {1927 1928 |1929|1930|1931{1932|1933|1934 | 1935

Sunspot ; ‘ _
No. 5+8(16+7|44+3|63-9(69-0|77+8(65+0|35+7|R1+2|11*1| 57| 8-7 36-1

Absolute
daily
range of
D. 14%9]15%4 |18%1|25%0(20%0|21%4 |24¢3|28¢5]|19%2|21¢3|19% |18%0 | 20%4a

In these thirteen years the sunspot numbers show a fairly regular rise
from the minimum year 1923 to a maximum in 1928 and a fall to the second mini-
mum in 1933 after which the rise in the new cycle is small in the first year
and then .more rapid in 1935. The second minimum in the D ranges occurs one
year after the sunspot minimum and the maxima occur in 1926 and 1930, the
latter the larger, although its sunspot number was less than in 1935.

In the next table the magnetic conditions for individual months of the
year 1935 are set out, together with their sunspot numbers. -

Jan. [Feb. |Mar. |Apr. |May |June|July|Aug.|Sept.|Oct.|Nov.|Dec.

Sunspot number |18-9{20+5|23-1[12-2{R7-3|45+7|33+9{30+1/4R2-1 |53-2|64-2 81+5

Mean absolute , , , , , , , ,
daily range of D|19<4|20%4|23°4|17%0(|18%0{23%0(17°1|16°1|25°1 | 24°5|19-5[20°8

Mean TBy 4+ VRV 454| 628 598| 533| 491| 736 483( 347| 901 | 742| 427| 433

—e e

10.000
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In addition to summarising the local and international character figures
for each month, Table III gives the annual totals of the separate characters
and the annual means from 1924. Comparative data for all, 2 and d days der-
ived from the numerical index of disturbance ( + VRV.)IO' are given for
each month of 1935 and annual means from 1930. September and October werse the
most disturbed and November and August the quietest months of 1935. As a
whole 1935 was more disturbed than either of the two preceding years but this
was due to a decrease in the number of really quiet days, not to an increased
frequency of days of large disturbance.

TABLE III
Magnetic Mean Mean Value of
Character Character HRyg + VRy
Month. Figures. Figures 10,000 2
Mumber of - ‘

non nyn nzn Ler- Inter- All Q D

days days days wick | national | days days days
January 10 20 1 *71 *69 454 149 1218
February 6 20 2 -86 =72 628 145 1920
March 6 24 1 +84 *73 598 205 1363
April 8 20 - R *80 *55 533 145 1685
May 9 20 2 77 | *51 491 185 1508
June 8 19 3 -83 68 736 211 2414
July 12 18 1 *65 - *56 483 229 1304
August 11 20 0 *65 *51 347 187 550
September 6 19 5 =97 *86 901 216 2169
October 4 24 3 *97 *86 742 194 1657
November 14 16 0 *53° *85 427 129 1045
December 6 25 0 81 *73 433 106 . 956
Year,1935| 100 245 20 +78 *67 564 175 1482
Year, 1934| 168 173 24 *61 *56 465 155 1151
Year, 1933| 157 189 39 *59 *64 563 166 1413
Year, 1932 97 230 39 -84 71 644 182 1602
Year, 1931| 121 212 32 *75 *86 589 196 1394
Year, 1930] 64 235 ' 66 | 101 -83 1063 250 2515
Year, 1929| 113 214 38 =80 *67
Year, 1928| 126 211 29 *74 *83
Year, 1927 137 206 22 *68 *63
Year, 1926 208 134 23 *50 *65
Year, 1925{ 207 130 28 *51 *56
Year, 1924| 229 114 - @3 *44 *55

The values of mean absolute daily range for the months and seasons of
the yesr are given in Table IV, where for convenience of comparison, the
ranges of declination in angle have been converted to units of force of the
component perpendicular to the magnetic meridian. If comparison be made with
the corresponding table in the Eskdalemuir Section it will be seen that in
1935 the ratios of the annusl mean ranges of H, D and V at Lerwick +to those
at Eskdalemuir are 1°5, 1+1 and 2-3. The ratios of the mean daily range$
for the six years 1926-31 of Lerwick H to Eskdalemuir N, Lerwick D to Esk-
dalemuir W, and Lerwick V to Eskdalemuir V, ere 1°4, 1-1 and 1:9; the great-
est variation from year to year appears in the case of the verticel compon-
entj scarcely any varietion appears in the ratio of the W or D component and
a slight variation in the case of the H or N component.
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TABLE IV.-ABSOLUTE DAILY RANGE. MEAN MONTHLY VALUES.

Wean Deily Range expressced
Mean Atsolute Deily Range | as Percentage of Yearly Meen
1935 1935
Month H D v H D v
Y Y v 4 £ b 4

Janusry 73 8l 75 77 : 95 82
Februery 85 | 86 108 90 101 11¢
March 82 98 103 86 115 113
April 101 71 83 106 84 9l
May o7 76 75 102 89 82
June 155 97 102 163 114 120
July 93 72 75 98 85 82
August 70 68 53 74 80 58
September 152 105 146 - 160 124 180
October 118 103 123 124 121 | 135
November 57 82 74 60 96 81
December 61 87 74 84 102 8l
Winter 69 84 83 73 99 91
Equinox 113 94 114 119 -~ 111 125
Summer 104 78 78 109 92 86
Year 95 85 91 - - -

The frequency distribution of absolute daily ranges recorded in 1935 is
shown in Table V. A comparison with the corresponding figures for Eskdals-
muir (Table V. on page 187) indicates that ranges in excess of 200y are again
much more frequent at Lerwick than at Eskdalemuir, even in the case of D ranges,
of which the frequency distributions at the two places usually show less di-
vergence. Apart from this it is notsble that the ranges of maxismum frequency
at Lerwick fall in the intervels 60-69y for H and D, and 20-29y for V, that
is, at much the same points as at Eskdelemuir, though V has many more ranges
in excess of 200y than have H and D.

TABLE V.- FREQUENCY DISTRIBUTION OF ABSOLUTE DAILY RANGE.

Number of Cases, 1935 Percentege Distribution
H D v H D v
0- 9 0 0 2 0-0 0-0 0-5
10. 19 5 1l 28 1-4 0-3 77
20- 29 17 5 63 4-7 1-4 17-3
30- 39 34 17 41 9.3 4.7 11-2
40- 49 39 44 31 16-7 12-1 8-5
50- 59 52 47 23 14-2 12-9 6-3 -
60~ 89 58 60 23 15-9 16-4 8-3
70~ 79 43 37 24 11-8 10-1 6°+6
80~ 89 22 30 13 6-0 8-2 3-8
90- 99 18 22 11 4-9 60 3-0
100~ 109 15 21 11 41 5-8 3-0
110- 119 5 14 9 1-4 3-8 25
120~ 129 5 16 6 1-4 4-4 1-8
130- 139 5 13 15 1l-4 3-6 4-1
140- 149 5 10 7 14 27 1-9
150- 159 1 4 3 0+3 1-1 0-8
)60~ 169 2 3 2 0+5 0-8 0-5
170- 179 5 2 1 14 0+5 0+3 -
180- 189 0 1 3 00 0-3 0-8
190- 199 1 3 4 0-3 0-8 el
200+ 33 15 45 90 4-] 12-3
Days omitted 0 0 0 - - -
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TABLE VI.- PRINCIPAL MAGNETIC DISTURBANCES RECORDED AT LERWICK, 1935.

Where the beginning of a disturbance has been marked by a "sudden com-
mencement", the serial number is followed by an asterick (*), and the time
entered in the second column is that of the sudden commencement, estimated to
the nearest minute. In other cases, the exact hour nearest the time at which
disturbance may be regarded as having begun is entered in the second column.
To the tabulated values of maximum and minimum, the following have to be ad-
ded:- H, 14,000y; D, 13°; V, 46,000y.

' Horizontal Force Declination ‘ Vertical Force
No. Fron To ) )
Max.] Time |Min.| Time [Range] Max. Time Min, Time |Range] Max.| Time [Min.[ Time |Renge}
d. h. m. d&h | vy [dhomfv [ohow| v | 7 [dnm s lda.nw| 71 v [a hom| v[d how] ¥
1 {Jan. | 1620 [Jan. 19 2 491 |17 22 24 | 260 117 2 Of 231 f25-7|17 8 40| -11-1|17 22 19f 36-8) 820 |17 16 2| 539|17 =2 24/ 261
2#[Jan. | 2714 50| Jan. 29 2 | 541 {27 19 50| 68 {28 0 55| 475 §25-8 |27 18 25| -19+5| 27 22 19| 45-3] 879 |27 19 45| 579]28 2 21 300
3 [Feb. | 1 8 Feb. 2 20 622 219 8(278 [ 2 057|340 f34-4 {118 2| .20-3| 2 0 44f 54-7] 051 | 118 21| 499] 2 4 18 452
4 [Feb. | 13 0 Feb, 15 22 505 |13 20 34| 0 |13 22 55| 505 §33-3 |13 20 9| -20-2|13 22 57| 63-0] 834 |13 15 53] 400[13 23 5| 434
5 |Mar. [ 12 23 Mar. 18 4 889 |14 18 21 {312 [15 1 40{ 377 |36-1]| 14 13 39| -23-5|14 17 11| 59-6] 958 |14 15 53| 545|15 1 44| 413
6 |Mar. | 2012 |Mar. 22 4 545 121 15 50 | 334 [22 1 53| 211 26-8] 21 14 56| <10-1]21 17 s8] 36-9] 886 |21 17 35] 65622 1 53| 220
7 |apr. | 8 22 Apr. 13 24 613 |10 18 15 | 122 {10 22 14| 491 [33-9 |10 15 14 | -15-5 (11 22 33| 49-4] 887 |10 18 25| 556/} 5 %3] 331
8 |May 113 May 2 5 530 | 11555 80 | 1 23 of 450 J26-4| 115 12| .33-3| 1 23 24| 59-7] 839 | 1 17 7| 442| 1 23 58| 397
9 [May | 2011 Mey 12 8 562 [10 17 26 | 371 |11 1 12 191 251 {1017 35} - 6-2{11 0 57| 31-3] 840 {10 20 41| e4z{12 2 oOf 198
10 |May | 1812 May 22 4 502‘{?!2 {g 12 327 |20 7 27| 175 |31-4|20 337) -8-1|13 0 3| 39-5] 809 |20 15 24| 536]20 4 of 273
11 |June | 712 June 11 24 617 | 915 55 291 | 7 22 10| 908 J35-0| 7.22 6| -48-7| 8 =2 30| 81-7] 892 |10 15 35[ 353| 7 22 31| 539
12 |June | 17 18 June 20 24 701 |18 15 40 | 200 |18 19 39| 501 655 (18 19 38| - 9-2|18 4 33} 74-7] 940 |18 15 36| 565|18 19 35| 375
13%|July | 24 .20 35 |July 26 4 515 |24 20 39 | 152 (25 1 23| 383 J21-4|25 8 1| -11-1|25 1 38| 32-5] 824 |25 16 25| 394/25 1 22 430
14 |Sept.| 919 Sept.12 8 737 (1118 1| 27 j12 0 31| 784 f29-8 |12 5 12| -33°1|12 3 16| 62-9f 939 |11 18 o} 438{12 3 9| 501
15 |Sept.| 15 8 Sept. 19 8 510 |17 14 34 | 279 (17 1 21| 231 }20-6 |17 14 41| -13-0(17 2 24| 33-6] 900 [18 14 22| 611[17 1 32| 289
18 [Sept.| 23 & Sept. 26 16 634 |23 15 29 | 89 |23 22 40| 545 [|31-3 |23 15 36 | .23-1| 24 0 35| 54-4] 967 |23 18 20| 573|23 22 37| 394
17 |Sept.| 30 8 Oct. 2 24 508 |30 15 24 | 242 [30 23 24| 266 J21-6 |30 14 28 | -13-4| 30 22 18| 35-0] 897 |30 16 20| 541{30 23 25{ 356
18 |Oct. | 10 13 Oct. 12 4 516 |11 18 25 | 372 {12 o0 46] 144 J13-8 |11 16 27| -18-0|10 17 59} 35-8} 876 |11 17 23| essf12 1 25| 210
19 foct. | 20 9 Oct. 21 24 585 |20 14 54 { 257 [20 21 7| 328 |268-9 |20 13 17| -37-4| 21 18 14| 86-3] 950 | 20 14 49| 557|21 23 6| 393
20%|oct. | 24 6 39 |Oct. 28 1 784 |24 14 48 | 281 |25 22 58| 503 §31-1}| 24 15 35| -24-3| 25 23 20| 55-4] 954 |24 14 46| 642|25 22 47| 312
21*oct. | 27 3 48 |Oct. 31 24 897 |27 19 6 | 231 |27 21 47| 466 |33-6 |27 19 18] -zm-0f27 22 4 58-6#.032 27 19 35| 685|28 1 13| 347
22 [Nov. | 5 2 Nov. 6 14 492 | 5 2231|348 | 5 23 24| 148 f15-5] 6 3 22| -23-a| 518 38] 39-3] 878 | 5 17 54 634| 5 23 20f 242
23 |Nov. | 11 19 Nov. 14 24 533 [12 16 56 | 361 {13 0 19| 172 J20-9 |12 14 59| -27-3| 12 23 52| 48-2f 972 |12 16 18| 684|123 o 7| 308
24 [Dec. | 14 14 Dec. 18 24 549 [14 18 39 385 |15 2 20| 184 §18+6 {15 7 0| -30-4}14 22 43} 49-0f 972 |14 18 34| 678|125 2 0f 294
25%|Dec. | 24 19 34 | Dec. 29 2 491 |28 1 27351 |28 1 52):140 J21-6]26 15 31 -15-6| 28 2 27| 37-2) 908 |27 19 43| 708{26 23 46| 202
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"Diurnal Inequalities".- The mean diurnal inequalities for all days, in-
ternational quiet and disturbed days, for the months, seasons and the year,
are given in Tables 53-61, and the corresponding inequality ranges in Table
62. The inequalities of H, D and V for international quiet and disturbed
days are shown graphically in Plate I, whilst in Plate II are given vector
diagrams illustrating the diurnal variation of magnetic force in the hori-
zontal, the prime vertical and the meridian planes respectively.

All days.- The ranges of the annual mean inequalities of H, D and V are
all higher in 1935 than in 19343 except for the range of the summer mean in-
equality of H the separate seasonal inequality ranges for 1935 are also all
greater than in 1934.

Quiet days.- The H and D annual mean inequality ranges are greater than
for any of the preceding four years but the corresponding range for V 1is
slightly smaller in 1935 than in 1934.

In V, 1927, 1928 and 1929 had the smallest Q-day ranges, in the seasons
as well as the years, 1930 considerably the largest; but in Hand D the
relation between the years is not so clear, 1927, 1928, and 1929 tending to
have the largest ranges, 1931-33 the smallest, with the disturbed years 1926
and 1930 intermediate.

Disturbed days.- The range of the 1935 annual inequality of all three
elements is greater than in 1933 or 1934. In the latter year the range in
H was less then in any year since 1924 and in D and V the ranges were the
smallest of all years for which comparable ranges are aveilable at Lerwick,
viz, 1923 in D and 1926 in V. In all three elements the range of the 1935
equinoctial mean inequality is greater than that for summer or winter though
in H June is the individual month of greatest range. . v

A comparison of the records of Eskdalemuir and Lerwick shows <that in
general the declination inequalities at the two places for all, quiet and dis-
turbed days are very similer in general appearance, although minor irregulari-
ties on the one set of values are not always reproduced on the other, or, if
so, only with diminished amplitude. Differences are more obvious on the
horizontal force curves even on quiet days; and become conspicucus im the
disturbed day inequalities in H in some months. In the case of vertical
force these differences are even more marked.  The table below shows the
ratios of the ranges of the inequalities in the various months.

Ratio of the Range of the Inequality at Lerwick tothat at Eskdalemuir (1935)

Type of
Day Element Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec.

1486 119 88 <61 +81 +82 102 102 +88 <80 <93 1-64
273 2427195 2403 2°49 240 233 244 2-08 224 248 230

q D 1 03 <96 1-00 1°00 +98 102 <74 1-00 +97 -+92°1-01 108
d D 123 125 1+14 112 123 121 1+09 1-10 1°-28 113 109 1-24
] H *83 87 1°06 1+08 1°19 119 1-10 1+01 1+02 1-03 +94 <83
d H 2+18 244 2°15 131 1°71 230 128 125 2+47 312 1-09 1-61
v
\

q
d
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Magnetic Disturbances.- Particulars of the principal magnetic disturb-
ances recorded at Lerwick during the year are given in Table VI. In the
Eskdalemuir Sectlion will be found a similar list which deals with the same
disturbances as recorded at that Observatory. Within the limits of accu-
racy of measurement and registration, "sudden commencements" appear to occur
simultaneously at the two Observatories.

Remarks on the Autographic Records, 1935.
JANUARY.~ (Average Character Figure 0-71)

Conditions were quiet throughout most of the months the quietest periods
were 10th to 1l4th inclusive and 294 3h till 304 7h. A small disturbance
occurred on 17th, when between lh and 3h there were dips of 260y and 200y in
the H and V records, and irregular fluctuations in D through a range of 33!.
Slight disturbance contimued throughout the 17th and 18th, and again from the
end of 21st till the early hours of 26th.

After a short quiet interval, there was a "sudden commencement" (-1l3y,
+33y in H) at 27d 1l4h 50m. This was followed soon after 19h by a moderate
disturbance, which lasted until the early hours of 28th, all three elements
being somewhat below their undisturbed values. The only notable movement wes
a sharp dip of 300y in H, with minimum at Oh 55m.

Aurora was seen from one or more places in Scotland on the evenings of
January 1, 4, 21, 23, 25, 27 and 28.

FEBRUARY.- (Average Charscter Figure 0-86)

Except during the 4th-7th, 1lth and 27th-28th, there was continuous minor
-activity throughout the month. Moderate disturbance occurred on the lst and
2nd and the night of 13th-14th. During the night of lst-2nd there was a marked
increase in the normal diurnal variation of all three elements, as is usual
during disturbance, but without the large fluctuations usually superposed;
the ranges of the smoothed curves were 160y in H, 40' in D and 380y in V¥ Dis-
turbance was absent during the daylight hours of 2nd, but was renewed for a
short time after 17h, when H and V rose rapidly but irregularly to maxima at
about 1%h; disturbance was then practically at an end, and H had returned to
near its normal value by 21lh and V by midnight.

On 13th, after some activity during the afternmoon, there were rapid
fluctuations in all three elements, beginning at 20h. Soon after 21h H be-
gan to fall rapidlys the f’all became very rapid at 22h 50m, and a sharpmini-
mum, 450y below the normal value for this time, was reached at 22h 55m; this
was followed by a rise of 380y in the next 15 minutes. Between 22h 50m and
23h 30m there were rapid oscillations in D and V. During the first sixhours
of 14th there were irregular fluctuations of decreasing range, all threeele
ments being somewhat below their normal values, and the disturbance died out
gradually during the day.

Aurora was seen from one or more places in Scotland on the evenings of
February 1, 2, 3, 5 and 23-26.



48 THE OBSERVATORIES' YEAR BOOK, 1935

MARCH.- (Average Character Figure 0°84)

After slight activity during the first three days, conditions were calm
from the early hours of 4th till the end of 12th. There was some disturb -
ance on 13th, especially between 16h and 19h. This was renewed on l4th, the
most disturbed period being from 1l4h to 22h.

The maxima of H and V occurred at about 16hs soon after 17h both compos
nents began to fall irregularly, reaching their minime for this disturbance
shortly before 15d 2h. The ranges during 14th-15th were: H 377y, D 59'6,
V 413y. Disturbance continued with diminishing intensity throughout 15th.

\

During the rest of the month there was some slight activity almost con-
tinuously, but the periods 22d 10h to 23d 22h and 27d 10h to 30d 12h were the
most quiet. At 30d 12h 13m there was a "sudden commencement" (-18y, + 40y
in H). This was followed by small and rapid oscillations until 14h 30m 3
the maxima of H, D and V occurred shortly after, and no further disturbance
developed. - '

Aurora was seen from one or more places in Scotland on the evenings of
March 3, 5, 7, 12, 14 and 24.

APRIL.- (Average Character Figure 0-80)

From the beginning of the month till the early hours of 8th conditions
were quiet. On 10th a disturbance developed, H and V rose to irregular max-
ima soon after 18hj there were sharp dips in H to minima at 10d 22h 1l4m and
114 1h 53m, the minimum of V occurring in a series of gmall oscillations be-
tween lh and 2h. Disturbance continued throughout 1llth, but movements were
not very large. There was a small dip in H between 10h and 1lh, followed
by an irregular rise to the afternoon maximum. - After 15h H and Vfell slow-
ly to minima about 22h. Between 15h and 23h there were several rather sharp
dips in D, of 15' to 25'. The ranges for the period 10th-llth were: H 4dly,
D 49'4, V 33ly. Conditions remained somewhat disturbed during 12th and 13th.

During the rest of the month there was no more than slight disturbances
the periods 20d 4h to 23d 6h and 25d 8h to 30d 6h were very quiet.

Aurora was seen from one or more places in Scotland on the evenings of
April 2, 5, 8, 9, 10, 12 and 23.

MAY. - (Average Character Figure 0-77)

There were only three short periods of disturbance during the monthj ap-
art from these there was nothing more than minor activity.

Disturbance began rather abruptly shortly before 13h on lst. Movements
were at first small, though rapid, and after 18h there was a decrease of ac-
tivity. After 22h, however, H and V began to fally the fall became very ra-
pid at 2%h 52m, and sharp minima were reached almost simultaneously about 7
minutes later, the fall in this interval being 330y in H and 195y in V. There
was a rapid recovery in both components, and then a further fall to minima at
24h, followed by an irregular rise until about 8h. D also fell rapidly
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after 1d 22h 30m; there was a double dip with minims at 23h 24m and23h 54m,
each 45' below the undisturbed value for this hour. After 2h D rose rapid-

1y, reaching a normel value shortly before 4h, when the disturbance wasprac-
tically at an end.

There was slight disturbance from the aftermoon of 10th till shortly af-
ter midnight. Agitation contimued during the next three days, dying out by
. the end of 13th.

On 20th between 3h and 5h there was a dip of 130y in H, a dip of 170y in
V and a peak of 25' in D, After returning to approximately its former value,
H began to fall again at 5h 30m, reaching a second minimum at 7h 27m. There
was only minor activity during the rest of the day.

Very quiet periods were: 3d 22h to 10d 3h, 14d 18h to 154 8h, 174 4h to
184 8h and 24d 2h to 25d 1lOh.

Aurora was seen from Eskdalemuir on the evening of May 3l.
JUNE. - (Average Character Figure 0+83)

Conditions were very quiet for the firstthree days, rather less so from
4d 1h till noon on 7th. A disturbance then began to develop, which became
large and lasted till the end of 1llth. Between 12h and 16h there were small
and rapid oscillations in all elements. From 16h till 20h movements were
less rapid, but H and V were above their normel values - H by roughly 50y. At
20h H and V were falling. H continued to fall at an increasing rate, but
with a few pauses, to a very sharp minimum, some 770y below the normal value
for the time, at 22h 10m. V oscillated rapidly within a range of 500y be-
tween 21h and its minimum at 22h 3lm. The movements of D were neither large
nor rapid up to 2lh 50m, but it began then to oscillate rapidly; it reached
its maximum for the storm at 22h 6m and minimum for the day at 22h 24m after
a fall of 63' in 8 minutes, and immedlately began to rise, increasing by 68!
in the next 10 minutes. Two more dips, 1' and 7' deeper but less rapid, had
their minima at 8d Oh 37m and 2h 30m3 the latter was the absolute minimunm for
the storm. H and V made rapid but partial recovery from the minima, and
continued to fluctuate about low values until, after less deep minima, H at
8d 2h 35m and V at 2h 27m, both began an almost continuous rise to normal
values, which were reached at about 5h.

Activity continued during 8th, and on the afternoon of 9th disturbance
was renewed. The absolute maximum of H for the storm was reached at 15h55m,
and was followed by an irregular fall to the minimum, which occurred in a
trough, some 130y deep, between 22h and lh. V fluctuated in a similar way.
Disturbance continued during 10th, the maximum of V, at 15h 35m, being the
absolute meximum for the storm, though only 4y higher than that of 7th. The
disturbance subsided markedly after 20h 30m, and there were no deep minimadu-
ring the night. Slight disturbance occurred again on the aftermoon of 1lth.

The ranges for this storm (7th-1lth) were H 908, D 8117, V 539y.

Conditions were very quiet from 14d 8h till 16d 8h. On 17th activity
increased, and on the afternoon of 18th took place a large but brief disturbe

D
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ance. There were large humps in H and V, with maxima in small peaks at
15h 40m and 15h 36m respectivelys these were followed in each case by several
slightly smaller peaks, and a gradual descent. At 19h 24m H and V began to
fall very rapidly. H fell by 330y to a sharp minimum at 19h 39m, and V by
200y to its minimum at 1Sh 35m, the ranges between these minima and the after-
noon maxime being 501y and 375y. Both minima were followed by a rapid re-
covery. Up till 19h 26m the movements in D were not large, but D then began
a rapid rise, increasing by 44' to its maximum at 19h 38m, and fallingby 66"
in the next 24 minutes. After this time movements were not large, but there
was continuous agitation of the traces until 194 4h. There was slight dis-
turbance on the afternoon of 19th, 20th and 2lst, and small troughs in H and
V, accompanied by oscillations in D, around midnight of 20th-2lst.

No further noteworthy disturbance occurred and ‘the period 214 22h to 26d
24h was very quiet. : :

JULY.- (Average Character Figure 0°-65)

The first seven days were quiet, especially the period 54 20h to 7d 8h.
At 7d 21h 9m there was a small movement similar to a "sudden commencement"
but less rapid (-4y, +37y in H; -0'8, +5'0 in D and very small in V). An
increase of activity followed, D being slightly below its normal value until
about 8d 7Th. Between 6h and 1llh there was a dip of 120 y in H. Slight
disturbance continued during the afternoon. ‘

There was minor activity on the succeeding days until the end of 1llth,
when conditions became moderately quiet. At 14d 15h 3lm there wasa "sudden
commencement" (-19y, +68y in Hj -2'7, +5'0 in D3y +R0y, -3ly in V)3 this
was not followed by any disturbance. Conditions were quiet from the even-
ing of 16th, and only slightly less so after the end of 18th, until the early
hours of 22nd. The next 24 hours were slightly disturbed.

- At 24d 20h 35m a "sudden commeneement" (-2y +52y in Hj -0'5, +1'8 in Dj
+5y, =22y in V) marked the beginning of a moderate disturbance. Between
22h and 24h there was a dip of 250y in V, a small dip in H and two small dips
in D. Another dip in V, of 310y, between 25d Oh 30m and 3h was accompanied
by a sharp dip of 300y in H and oscillations in D with a range of 30'. Slight
disturbance continued throughout 25th, H and V being below their normal val-
ues between approximately 4h and noon. .

There was minor activity during most of the rest of the month, but the
period 30d 6h to 3ld 2h was quiet. ‘

AUGUST.- (Average Character Figure 0-65)

No disturbance worthy of description occurred during this month s though
there was continuous minor activity over long periods. Slight disturbance
took place from 19d 4h till 254 9h and from 27d 12h till September 1d 6h. The
quietest periods were: 2d 18h to 5d 10h, 14d 2h to 154 4h and 164 22h to 19d

ch. A smell "sudden commencement" at 84 22h 2m was followed by a slight in-
crease of activity in D.

Aurora was seen from one or more places in Scotland on the evenings of
August 12, 20 and 27. :
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SEPTEMBER. - (Average Character Figure 0-97)

There was no disturbance during the first nine days, the periods 1d 10h
to 44 8h and 84 2h to 94 4h being quiet. Disturbance developed on 10th, and
became intense during the night of 1lth-1l2th. On 1llth, after small and ra-
pid oscillations during the morning and afternoon, there was a sudden peak of
210y in H between 17h 48m and 18h 13mjy this was accompanied by a small double
peak in V, and immediately followed by a sharp drop of 22' in D. Thereafter
H and V fell irregularly, and were below their undisturbed values from about
21h till 12d Th; the depth of the trough in V was of the order of 200y from
22h till 6h, and there were three deep minima in H between the following ap-
proximate times: 23h 30m ~ 24h Oms 12d Oh 10m - lh 45m3 2h 25m - 3h 35m. Be-
tween 11d 20h 30m and 22h 35m D made several rapid oscillations within a range
of some 50', D continued to fluctuate irregularly throughout the night; it
increased by 63' from its minimum shortly after 3h to its maximum two hours
later, and fell by 32' in the next hour. After 12d 6h the disturbance died
away, and was not renewed. Ranges for this disturbance: H 764y, D 62'9,
V 50ly. _

From 13d 6h till 144 10h and from 20d 1l4h till 23d 2h conditions were
quiet, the intervening period being slightly disturbed.

- Disturbance began in the early hours of 23rd. During the afternoon the
meximum of H occurred at 15h 29m after a sharp rise of 140y and the meximum of
D at 15h 36m in a peak 22! high.” H remained high till soon after 18h, and
the maximum of V occurred at 18h 29m. Both then fell rapidly, reachingmini-
me shortly before 23h, and were low until 24d 6h. The minimum of D occurred
at Oh 35m and was followed by a rise of 37' to a peaek at 2h 13m. The ranges
in this period were:H 545y, D 54'43 V 394y.

Disturbance was slight on 24th, but was renewed at 25d 2h, when there
were small irregular dips in H and V, lasting till 4h 40m and about 6h re-
spectively; D fluctuated through 37' from a minimum at 2h 20m to a maximumat
3h 45m. Considerable disturbance took place during 25th and 26th,  though
the ranges were not very largej this diminished in intensity after 264 17h,
but conditions did not become calm, and disturbance was renewed on the after-
noon of 30th. After some irregular fluctuations, H and V began to fall at
19h, and reached minima at 23h 24m and 23h 25m respectively, the ranges from
the afternoon maxima being 266y and 356y. In each case the minimumwas fol-
lowed by a rapid rise.

Aurora was seen from one or more places in Scotland on the evenings of
September 2, 4, 6, 7, 15, 16, 18, 19, widely on 23 and 24 and from some places
on 25, 26, 27 and 30.

OCTOBER.- (Average Character Figure 0-97)

A "sudden commencement" at 24 17h 20m (-8y, +30y in H, -0'2, +2'1 in D,
-3y, +6y in V) was followed by a slight increase of activity lasting till mid-
night. Conditions were then quiet until the end of 6th.

Agitation or minor disturbance was present almost continuously from 7d
Oh until 20th, when disturbance increased in intensity after 10h. All three
elements rose to maxima in the afternoon and fell to minima at about 2lh. Dur-
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ing the daylight hours of 21st there were continuous small movements. Be-
tween 16h and midnight D made several oscillations through ranges of about ¢
and one dip of 38' between 17h 35m and 18h 55m. H and V did not rise tohigh
mexima in the afternoon, but fell to minime soon after 23h, that of V being
the absolute minimm for the storm.. After this there were irregular fluct-
uations until 22d 6h, and the disturbance died away during the day The
ranges for 20th-22nd were: H 328y, D 66'3, V 393y. : ~

There was a short quiet interval, and disturbance was renewed after a
"sudden commencement" at 24d 6h 39m (+8y, -29y in H, -1'5, +5'3 in D, +2y,
-4y in V) H immediately began to fall and D to rise, but movements were not
at first large. At 1lh 20m a rise began in V which amounted to 110y at the
end of half an hourj V remeined at a high value until after its maximum,which
occurred among a number of small and nearly equal peaks between 14h 30m and
16h 10m. H began to rise rapidly soon after l4h, reaching a peak some 350y
high at 14h 48m, and fell again after a smaller peak at 15h 35m, reaching a
value slightly below normal at 16h 25m. Between 14h 20m and 15h 50m D os-
cillated rapidly, within a range of 27'. The ranges on 24th were: H 430y,
D 31'8, V 205y.

There was a brief recurrence of disturbance on 25th, between 19h and 6d
lh, and conditions became moderately quiet until, after a small "sudden com-
mencement® at 27d 3h 46m, disturbance again broke out. At first there were
only small and rapid oscillations, but the maxima of all elements occurredin
peaks between 1Sh and 20h, that of H being very sharp. = The night minimum val-
ues were not very low, but that of H, in a sharp dip at 21h 47m, was followed
by a rise of 324y to a very sharp peak at 22h 3m, almost simultaneous = with
a peak in V and a sharp dip in D. No further large movements took place,but
slight disturbance continued until the end of the month.

Aurora was seen from one or more placés in Scotland on the evenings of
October 1, 4, 10, 20-22, 24-27, 30 and 31.

'NOVEMBER.- (Average Character Figure 0-53).

There was no large disturbance this month. The following periods were
the most disturbed: 2d 16h to 3d 4hj 54 15h to 6d 12hy 11d 18h to 154 4hj 27d
15h - 21h. The largest ranges in any one of these periods were those of the
night 12th-13th, viz., 172y in H, 48'2 in D, 308y in V.

On 27th there were small irregular humps in H and \ during the evening,
bﬁ: :he disturbance died out after 2lh, and conditions immediately became
quiet.

The quietest periods were: 10d 2h to 11d 7h; 15d Sh to 18d 10h (the
first 24 hours very quiet); 21d 18h to 274 12h.

Aurora was seen from one or more places in Scotland on the eveninga' of
November 2, 6, 12, 14, 16, 18, 27, 29 and 30. '

DECEMBER.- (Average Character Figure 0-81)

There was no large disturbence this month. The most disturbed periocds
were: 14d 14h to 154 8h and 25d 18h to 284 4h. Conditions were quiet from
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4d 6h to 7d 8h 3 moderately quiet from 194 2h and very quiet from 22d 2h

till 24d 19h. Some activity or slight disturbance was present during al-
most all the rest of the month.

Aurora was seen from one or more places in Scotland on the eveningsof
December 4, 5, 9, 13, 14, 16, 19 and 28.



POTENTIAL GRADIENT (reduced to level surface): VOLTS PER METRE . v
Mean values for periods of sixty minutes, ending at exact hours, Greenwich Mean Time l

1. LERWICK - ,: 1935
January. Factor 1-27 February Factor 1-27 , mh~ PFactor 1-27.
Day
2-3h | 8-9h [(14-25n (20-21h ] 2-31n 8-9h |[14-15h|2-21h| 2-3h | 8-9h |14-15h} 2-21h
v/m v/n v/n v/m v/m v/m v/m v/m v/n v/m v/m. v/n
1 . 95 16 92 209 m 55 160 >4l4 18 1-;: , 11(153 1?13
2 -3 25 141 169 >645 307 141 01 124 87 m
3 80 95 129 95 117 138 114 123 173 Eg ;12 4179
4 510 -15 61 43 55 61 - 215 m 121 212 7
5 52 ¢-21 153 184 68 <353 181 >507 245 >348 -
6 129 92 150 77 107 m 11 187 55 58 " 109 133
7 52 55 m 163 7 153 319 246 82 158 309 233
8 7t 120 418 104 117. 190 243 184 7 118 121 142
9 7 147 215 31 183 319 313 -3 97 100 ST g
10 114 153 120 -77 126 160 221 200 94 109 167
n 9 9 117 123 " 160 218 153 <-875 7% 130 136 306
12 89 120 150 s 190 123 117 227 48 97 127 - 115
13 52 80 141 1968 104 153 193 153 15 70 158 - 227
14 -184 92 128 126 111 144 153 126 97 139 215 258
15 7% 95 166 144 »691 92 147 92 221 212 339 242
16 92 -3 107 117 144 135 120 537 212 2 267 324
17 52 6a . | . 22 74 17 61 - -40 212 155 158 . 187
18 49 77 114 120 -365 153 -55 270 138 109 ol 48
19 58 64 175 86 153 196 153 198 127 342 373 503
20 a7 58 ur | -8 117 95 338 230 200 176 167 158
21 <-461 92 11 123 135 160 114 <46 115 -9 o4 233
22 61 86 89 80 -169 126 80 160 -24 218 203 230
23 58 196 124 64 101 160 €153 196 187 | 179 <-409 25
24 [} 7 267 -132 A 196 193 184 130 -106 188 208
25 2 77 265 153 120 322 Zt 144 <-1061 C 12 9L 200
26 141 169 »338 256 86 414 135 218 <30 188 11 | o1sy
27 95 n 114 11 230 249 238 200 -55 . 170 176 185
28 40 -48 123 147 150 120 123 44 | 161 194 a2 g2l
20 92 64 107 98 ——- -—- --- - 176 197 242 233
30 203 178 153 464 . .- -—- - 179 45 - 545 418
3 <-55 138 >553 7t - - . -e- =145 =379 200 255
2. 92 9% 164 137 186 184 173 208 138 157 196 213
b 56 76 132 106 84 166 168 181 92 - | 10 184 210
Mean (a) 122 (b) 93 (s) 183 (b) 150 (a) 176 - (v) 151
4pril  Factor 1-27 ‘May - Pactor 1-29 June  Factor 1-31
Dey : —
2.3h 6-9bh | 14-15h{20-21h | 2-3h | 8-.9h |14-15h (221K 2-3h| 8-9h [14-25h|20-21h
v/m v/m v/m v/n v/m v/n v/m v/n v/n v/a v/m v/m
1 153 116 €183 220 9% 115 125 193 26 44 193 196
2 126 162 146 180 175 184 449 340 19 128 144 177
3 122 153 n 235 324 393 384 250 26 ul 00 - 180
4 P 569 253 2t 399 337 - 343 368 128 187 . -58 109
5 -61 305 226 229 200 218 134 203 87 18 <-803 ‘122
6 198 220 <-46 226 112 122 137 137 6l 10 116 80
7 183 146 146 204 81 181 156 131 -209 327 385 -77
8 186 146 159 217 131 19 153 147 270 116 16 87 .
9 122 165 195 -177 84 190 125 3068 26 -32 138 - 157
10 210 <-232 259 186 34 4 144 187 170 193 228 4
1 70 73 19 110 109 125 62 84 74 161 33 " 10
1% 79 84 m 76 87 13 97 109 32 282 157 177
13 10 119 137 165 108 147 115 b2 437 4% 408 404
14 91 101 122 210 86 137 © 128 12 43 263 218 148
16 113 85 119 85 126 -671 97 262 337 - 288 199 189 -
16 -366 174 95 -579 153 144 2 2% 2 [ 3 58 80
17 49 149 137 98 Zt <=5 125 109 32 196 83 -
ia ¢-213 43 . 168 98 144 125 147 159 100 19 E 1z
29 101 134 104 229 231 128 © 200 140 96 161 193
0 122 128 159 162 108 . 156 15 150 96 A 18 -138 247
21 19 -131 290 470 122 109 147 90 199 - 770 350 . 1
:g <-151§ 247 397 110 97 uz 122 125 132 205 (. . sgi
23 -;, -4 21 49 84 231 134 200 202 83 122 575
% | s & in 195 218 209 153 209 353 a7 481 830
116 198 244 236 140 156- 147 1s 356 32 852 880
26 85 101 153 113 108 187 165 209 38
2 257 257 116
gg ;3 85 13 13 103 156 128 131 353 315 (383) 383
b4 150 4 R 150 94 78 185 125 58 266 4 177
20 6l 122 % 113 87 19 109 78 80 382 - 324 514
3 162 115 94 126 147 610 108 205 199 -
a2 T o i === 94 122 97 159 - - . -
(a) 13 149 168 174 134 157 158 172
) 193 224 272 239
(b) 70 86 152 129 135 129 180 174 . 183 220 ‘242 237
Yean (a) 151 (b) 109 ‘ (a) 155 (v) 140 (a) 232 (b) 221

Note:- '?u)a :otant}al Sradient is reckoned as positive if the potential increeses upwards. For indeterminete potentisl gradient the notation Z is used. .
8) Mean of all positive readings. (b) Mean from all complete days using both positive and negative readings.



POTENTIAL GRADIENT (reduced to level surface): VOLTS PER METRE

55
Mean values for periods of sixty minutes, ending at exact hours, Greenwich Mean Time
1. LERWICK 1935
. .ﬁxly Factor 1-32 August Factor 1-31 September Factor 1-28
Day
2-3h 8-9h | 14-15h| 20-20h] 2-3h" | 8-9h |14-15n ]| 20-21h] 2-2h 8-9h |14-215h 20-21h
v/n v/n v/m v/m v/m v/n v/m’ v/m v/m v/u v/m v/m
1 197 212 25 393 246 297 190 199 298 273 . 217 253
2 222 872 73 463 98 158 174 139 133 29} 198 397
3 108 149 120 222 92 123 145 363 332 7= =27 298
4 1, 82 -41 108 177 158 196 265 112 161 11z 118
5. -3 <428 105 95 284 604 300 370 6 99 87 118
6 32 63 92 142 177 252 161 174 112 112 96 136
7 79 70 117 139 269 423 145 344 96 127 105 121
8 " 1e0 178 507 387 316 253 117 142 2 121 139 155
g 209 92 250, 384 104 117 123 95 12 164 257 161
10 298 444 82 241 139 186 167 272 12 130 146 208
1 200 139 174 181 155 167 95 51 93 118 338 236
12 187 ‘282 152 190 63 114 111 145 155 11 -465 <-821
13 130 593 792 143 104 126 167 209 307 20 <-186 155
14 159 184 - 209 127 133 221 281 139 208 186 322 152
15 79 178 127 159 139 126 120 167 65 130 260 183
16 178 182 187 225 88 161 300 319 31c 121 186 262
17 136 184 212 165 196 161 171 335 301 -82 -142 152 -
18 158 193 159 178 202 205 (221) (237) -3 124 109 152
19 184 247 174 396 —— _— 174 569 102 <-1302 109 118 |
20 . 212 187 2 - 2602 204 389 209 4 90 74 124 20
21 ¢~507 - -32 168 127 275 190 297 35 47 12 118 201
22 - 86 1386 105 136 130 205 262 395 115 136 195 174
23 263 346 108 152 332 379 190 204 118 121 124 152
24 152 120 143 -32 572 370 209 104 29 133 152 201
25 159 127 -162 165 104 145 130 m 155 167 171 186
26 86 “.114 1 181 |<-1296 54 a5 152 152 146 136 127
27 203 279 -83 117 -215 -41 120 161 136 341 174 381
28 54 114 63 -29 4 38 95 199 248 211 -189 -90
29 98 108’ 108 67 111 98 111 79 121 139 167 403
30 76 A1 152 178 57 142 183 139 124 12 109 124
31 159 130 a7z 254 57 126 123 186 — — —— —
(a) 152 210 © 185 218 177 207 174 219 150 150 166 197
< (b) -150 221 159 194 - 163 202 176 209 133 146 143 187
N - " N r T "
Yean (a) 101 & (v) 179 (e) 194 ° (b) 188, (a) 166 (v) 1s2
D October ~Factor 1-27 November Factor 1-27 December Factor 1-26
a; ) -
v 2-3n 8-9h |14-15h| 20-20h|2-3 8-9h |14-15h | 20-21h}] 2-3h 8-9h |14-15h 20-21h
v/m v/m v/m S/n v/m' v/m v/m . v/m v/m v/n v/m v/n
1 58 . o549 3 79 104 187 223 153 88 118 7t =75
2 <122 122 107 149 -+ 156 220 312 <-1148 121 109 115
3 122 137 82 79 214 162 413 309 -6 142 <30 163
4 61 113, 223 366 104 83 80 80 236 z* 202 118
5 . 119 =381 ~397 -7 43 -3 64 64 79 ~75 242 115
é 76 85 98 - 64 -104 24 92 ¢~535 <-181 115 154 163
7 85 143 18 210 89 168 165 174 94 82 223 175
8 122 - 345 156 259 92 19 70 122 154 109° 281 205
9 -15 . >223 e >381 92 73 - 165 251 106 88 151 118
10 - 49 58: 137 6 - 110 ¢-1209 - 223 199 36 85 211 154
1 85 el | 2ue 171 168 177 24 184 33 60 o1 97
12 61 107 L 48 140 171 190 - 13 165 3 60; 121 109
13 <55 125 182 515 89 -9 zt 196 75 36 33 169
14 165 101 ol 149 138 113 -201 110 9 <-287 9 -181
15 88 76 85 317 80 107 <-918 141 36 <=377 103 109
16 91 110 134 zt 156 153 278 >201 <-242 85 130 72
17 >284 -9l 35¢ 470 153 174 <-887 113 z+ -3 57 9
18 »549 g5 - 12 €-397 77 -24 12 ¢-239 66 88 108 208
19 107 ¢-137 116 >503. 177 205 196 168 468 75 529 63
" 20 64 >442 746 zt 153 159 135 129 33 112 37 181
21 104 61 o1 79 86 92 64 110 -121 136 190 >347
22 6 82 ¢=107 67 7t 101 156 156 ¢-181 166 138 73
23 43 143 110 128 73 153 153 .92 z 121 178 136
24, 70 ‘107 82 73 <-1469 98 <61 116 >e27 124 269 208
25 88 61 104 293 107 =70 55 205 39 124 72 -3
26 16 -88 177 159 -15 zt b~ zt 12 139 151 100
27 98 101 119 74 >750 7 110 135 -332 31 314 -18
28 55 55 . 95 186 119 80 147 13 " ¢-199 ¢-1389 157 169
29 149 | 119 >503 171 ns3 2t <=9 .13 63 157 o7 79
20 180 7% zt ——— 7% 2t zt 184 54 109 172 -30
31 -— zt 244 S 131 ——— - —— — 148 85 -69 133
(a) 13 118 138 206 142 134 140 163 98 114 170 139
- (v) 76 5 87 142 120 120 120 164 4 28 157 12
Mpan {a) 144 (®) 77 (a) 145 (») 131 (a) 130 (v) 102
(a) 129 158 175 190
Annual Means (b) 109 131 187 170
(a) 165 (b) 142




% Note for explanation

of Oa, la, 2a Days, see page 5§7.

568 POTENTIAL GRADIENT (reduced to 1level surface): DIURNAL INEQUALITIES (in volts per metre)
The departures from the mean of the day are adjusted for non-cyclic change t
#0a DAYS ONLY
2. LERWICK 1933
Month - | Hour|G.M.%) , - tWoa-| Wo.
and 0-1 ) 1-2 | 2-3 | 3-4 | 4-5 | 5-8 | 67 | 7-8 | 8-9 |9-10 {10»1111-12]12-13 |13-14 [14-15 [15-16 |16~17 |17-18|18-19|19-20] 20~21 |21.28 | 22~23|23-R4] cyelic of Mean
Season v : ‘ Change| DeY8 | Values
vim|v/e|v/m|v/miva|v/m|ve| v/l v/a| v/m v/n| v/e|v/m|v/m|v/o|v/m|v/a v/ v/m|v/alv/a]v/m|v/a|v/m]v/m v/n
Jen. <17 | =19 | ~32 | -33 | 87 | 36 | 27| -286 ] -22! - 9| - 3] +23] +28 | +13 | 421 | +35 | 480 | +36 | 422 | 437 | +6 | +9 | +2 | -3 | -8 8 92
Feb. -42 | ~58 | -42 | -37 | -45 | -38 | -28 | -36| -8 | +36 | +18| - 2 +11 | +24 | 462 | +71 | H42 | 429 | 424 | +18 | 420 | 428 | - 6 | 42 | + 9 5 180
Mar. -10 | -28 | -28 | -32 | -32 | -34 | -7 | -27| -24 | -22 | -12| -13 O | +16 [ +19 | +28 [ 424 | 430 | +37 | 45 | +40 | +17 | +11 | 423 | - 2 10 159
Apr. «17 | -28 | =30 | -3¢ | -28 | -9 | 22 | -26 | -14| -15| -20| -28] -1 [ +27 | 430 | +28 ([ +5 |+3 [ +9 | 17| 49 { +48 | +43 | 428 } -20 | 7 127
May -17 | =17} -R4 | -34 | -32 | 23| Q1| - 7 0} -] -4 O] +1 |+6 | +16 | +20 | +21 | +23 | 420 | +20 | +23 | +9 | 410 | +4¢ | - 3 19 181
June 49 | - 7| 22 | 60 | «47 | - 9 | 28| -23| «15| - 1| -25| -33] -43 |+ 2 [ +70 | +77 | +50 | 465 | 470 | 417 | 430 | -3 | - 1 | -16 | +61 10 314
July -14 | <13 | 68 | -47 | ~24 | -812 | 17| 418 | + 7| 416 | - 9| +15]) +13 | +45 [+57 [ +9 |2l | -8 | -9 | -8 | +6 | t4 | 431 | -6 | 422 10 . 239
“Aug. +12 | -23 | -32 | -28 0| 436 | +50 | 464 | +54 | +18| - 3 O} -26 | -41 | -31 | -3 | 87 | -55 | =29 | - 3 | 431 | +23 | +33 | #40 | +19 8 238
Sept. 23| -30| -36 | 48 | -37| -30 | -4 | +1| +4| -2 -5 -R4]+4 [ +18 | +38 | +R7 |+ 4 | +R5 | +28 | +42 | +29 | +3%9 [ + 6 | -15 | +30 3 | 188
Oct. -32 | -53 | -96 | -85 | +31 [ 460 | +21 0| +10 0| -15| -20]+1 | -33 |-18 |+59 |+80 | +77 | 480 | +69 | +8 | -25 | 63 | -58 | -2A 1 130
Nov. ~77 | =59 | =35 | <11 | +1 | +43 | +58 [ +119 | -77 | +86 | +42| +145| +50 | +86 | -12 [ +6 | -186 | -4 | -18 | -39 | -48 | -62 | -70 | ~TO | + ® 1 158
Dec. -33 | 87| -85 | -89 | -80 | -47 | -31 | -24 | -31| - 7| - 8| +16] +61 | +53 | 426 | +63 | 463 | +52 | +83 | +44 | +50 | +34 | +28 | + 7 -_107 1 75
Year 27 | 35| -43 | -43 | <27 | -10 | - 7| +3| <10 | +4 | - 3| + 7|+ 7 |+18 | 423 | +32 | 4168 | 428 | 423 | +22 [ 421 [ 414 [ +2 } -9 | -1 80 185
Winter | -42 | -56 | -4Q | -43 | -40 | -18 | - 7] + 8| -85 | +14 | +13| +45| +35 | +44 | +24 | +41 | 430 +2$ +18 | +15 | +9 | +5 | -12 | -27 | -24 12 pla}
Eqnx. -2l | -35 | -47 | -44 | <17 | -8 | -11 | -13| -8 | -10| -13] -21l]+ 1 | +6 | +17 | +35 | +23 | +3¢ | +89 | +43 | +31 | +19 | -1 | -7 | -1 21 137
Summer | <17 | -15 | -33 | -42 | -28 -7 -4 43| +11 | +8( ~10| ~-5{-14 | +3 [ 4+28 1421 | -4 | +6 | +15 | + 7 | 423 | +18 | +18 | + 8 | +22 47 237
#1a AND 2a DAYS ONLY
3. LERWICK 1935 .
Month | Hour - |t Non- o:.
and 0-1 | 1-R | 2-3 | 3-4 | 4-5 | 58 | 8-7 | 7-8 | 8-9 |9-10 |10-11]|13-12[12-13 [13-14 [14-15 {15-18 (16-17 [17-18 {18-19 [19-20]20-21 [21-22 |22-23 |23-24 [cyclic Days Mean
Season ' . : Change | Upea |Values
v/m | v/n | v/n | v/n | v/m | v/n |v/n | v/n | v/u | v/ol v/n| v/w|v/e |v/n |[v/n |v/e [v/e [v/e [v/m [We v (v | v/m [ v/ | v/n v/n
Jan. - «20 | -35 | -33 [ -30 | -47 [ -28 | -5 | - 7| -47 | -78 | -3 +6]+2 |+21 |+31 |+450 |+46 | 436 | +53 { 48 | 435 | +16 | 411 | -21 | -31 6 95
Feb. <27 | -49 | =29 | <13 | -64 0| +2| -18 Of 10| -29| -99} 28 |+ 2 | +18 | +17 {8 | 462 |+l | +77 | H41 | +40 | +42 | -23 | -88 3 121
Mar. -9 | <11 | -4 | -98 | -47 | +11 | -29 | -67 | =21 | +9 | + 7| -42]-29 |+57 | +29 | MO | 422 | 463 [+70 | 436 | +21 | - & | + 2 | +15 | +70 4 138
Apr. 51 | 59 | <18 | -56 | -29 [ -19 | +12 | + 7| 411 | -1 { +1| +2]+8 |+83 [+ 9 | +20 |+24 | +23 | +13 | +45 | +47 | +28 | -20 | -27 | 422 4 129
May -4 | <24 | <20 | -14 | -33 | R0 | +4 | R4 | 420 | 418 ) +13| - 7|32 [-30 | -9 |+5 | -3 |+13 | +22 | +2¢ | + 9 | +18 | +13 [ +l4 | - 3 5§ 118
June -6 | «16 | -25 | <21 | 10 | =11 [ ~10 | -8 | +10 | + 1 | -6 | -24]-34 |11 (31 | -R1 | +25 [ 430 [+ 4 | +19 | +R4 | +72 | +34 | +34 | MO 11 187
July -21 | =18 0 |-61-61]+19 | +56 | +40 | 463 | +57 | +25| +38{ -25 |[-34 [-38 | -13 |+ 7 | -7 [-36 |+8 | +2 | -39 | -43 | -11 | +e2 4 138
Aug . “15 | -2 | -9 | <17 | <27 | -20 | +14 | -1 | +29 | 412 | -14) -21{ -17 O {+8 1210 | -3 |18 |+14 | +18 | +56 | +49 | +18 | -20 | + 3 12 164
Sept. -2 | -20 | <12 | -22 | -22 | <21 | <1l | -85 | ~4 | +7] -10| +6]+7 [-2 |+31[+28|+31|-2 | -1 [+R) | 432 | 410 [ +1 [ -24 | -22 10 144
Oct. -8 | -23 | -42 | =21 | -18 | -21 -7 | 418 | +7 | -13 o| -21]-19 | -7 O -7 |56 (=7 | +37 {+117 | +63 | +50 | +14 | -28 | +28 8 95 -
Nov. -1 | -6 | «13 | 31 | -61 | -34 | -33 | -16 | -1 | -5 -6| -7]+156 |H5 [+40 | 428 | M2 | +36 |+l | 42 | +R7 | +8 | -56 | -64 | -16 7 115
Dec. -32 -33 -47 | =33 | =36 | -41 | -47 | <21 | - 5 | =35 | -36 | -10]+4+R0 |43 | +40 | 455 | +49 | 461 | +45 [ 485 | +55 | + 5 | -44 | -25 | -59 S 75
Year -19 -25 | -23 [ -30 | -32 [ -15 «5| 5| +8 | «5}) «7] «15]-11 [ +9 |+11 | +17 | +19 | +83 | 425 | +43 | +3¢4 | +21 | -2 | <13 ] - 3 87 125
Winter | -23 | =31 | <31 | -27 | -48 | -26 | -21 | -16 | -13 | -3 | -19| ~27)+ 2 |48 |+35 | +37 |46 | +49 | +45 | +58 | +39 | 417 | -12 | -31 | -48 21 101
Eqnx. ~23 | <28 | 24 | 449 | -29 | -13 | -9 | -23 | -2 ( +1 | - 1| 140 -8 [+18 (417 |+23 |+ 5 |+19 | +30 | +556 | +41 | +21 | ~ 1 | -14 | +R4 24 126
Surper | -11 =15 | 18 -1 | <19 | - 8 | +18 +14 | +33 | +16 -1 -3|-27 (<19 [-17 | ~20 (+7 |-1 |+ | +17 { 4+23 [ +26 | +5 | + 4 | +16 ‘ 4?2 147
t See page 23.




. ELECTRICAL CHARACTER OF EACH DAY, AND APPROXIMATE DURATION OF NEGATIVE POTENTIAL GRADIENT
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4. LERWICK 1935
Day January * February March April Moy June July August September October N ber Decemb
Dura- Dura- Dura- Dura- Dura- Dura- Durs- Dura- Dura- Dura- Dura- Dura-
tion of tion of tion of tion of tion. of| tion of tion of] tion of tion of tion of tion of tion of
Char- nega- - nega- iChar- nega- |Char- nega- |[Char- nega- |Char- negs- Char- nega- |Char- nega- Char- nega- Char- nega- Char- nega- |[Char- nega-
mcter tive mcter tive [acter tive acter tive acter tive acter tive acter tive acter tive acter tive acter tive acter tive acter tive
pot. pot. pot. pot. pot. pot. pot. pot. pot. pot. pot. pot.
grad. grad. grad. grad. grad. grad. grad. grad. grad. grad. grad. grad.
hrs hrs hra hrs hrs hrs hrs hrs , brs hrs hrs hrs
