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On the calculatioﬁ of +the drift curve in observations of
bodily tides. |

As it was shown by Reford /1/, the method of exclusion of smooth
drift curves, given by Doodson amd Warburg /2/ cen be successfully
applied in the treatment of observations of bodily tides. There is no -
doubt that this method can exclude the main waves of the luni-solar
+ide better than the method of teking the mean value of successive
hourly ordinates and that it has a better foundation than the method
of excluding the drift curve graphically. As for the method of
excluding the drift curve by means of assuming to equal to zero the
values of ordinates which fall on the woments when the theoretical
tide changes sign /3/, this method presumes the absence of phase
lags and besides involves the computation of the theoretical curve. for
the whole period of observations. The method of Doodson and Warburg is
free of this presumption and does not demend additional calculations
of the theoretical curve. :

As there are no significant 4-hourly waves in the bodily tide, .
the Doodson end Warburg methcd can be simplified without any loss
in the accuracy. That is, the amount of work involved can be halved
by using only 15 hourly readings instead of 30.

Let %o be the hour for which it is proposed to evaluate the
magnitude of the drift. And let us teke the ordinates Y, for the
following 15 hours, which do not coincide with the-hours teken by
Doodson and Warburg :

to, to + 27, to + 30, to + 50 to + 8%, to + 107, to + 137, to + 18",

Assuming that the ordinates are given as

=2 A G t -
Ty =2 A, cos (Gt - 8) + & (%)
where &(t) is the texrm due to the drift.

ﬁhen, if we add up the ordinates for the 15 hours mentioned above
and divide the sum by 15 we come %o

i ST, _1 S sin 126, . sin 12,5% . 1
I'S- %Yt I5 & sin ig, - sin ﬁ??iAncos (65t ..,Sﬂ; * T?‘%:E (%) (1)

If we expand &(t) in a Taylor sexries, that is

2
- P h
g ("to +h) =8 ('to) + h Euto) + 5 §“(t0}-§~

where h is expressed in days.

then %Z; & (t) =& (t,) +0,0804 8" () + ...
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The first sum in the right part of (1) differs from the same in
the Doodson and Warburg method only by the absence of a multiplier
cos 0y, which was introduced only for the exclusion of the wave SG’
This sum is exceedingly small for all the main wasves of the luni-

solar tide.
1

In fact, the values of
waves are
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[ Computations made by both methods for a number of hours (a regl
series of tilt-variation observations was taken) gave practically the
same resulbts., .

In those cases; when the drift curve has a big curvature the
second dexrivative ¥'' should be taken into account. As its coefficient
is small, the second derivative can be evaluated very roughly by
assuming it gs equal to the second difference, as was proposed by
Reford /1/, or by approximating the drift curve by a parabols, If
the second derivative is smgll we can simply put

= 1
5 () = ¢ }:}Yt
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Par, 4 Hourly observations of gravity using Worden Gravimetexr, If
Eskania gravimeter which is a more precise instrument + is loaned
by the Geological Survey of India it will be used instead. The
likely stations at which 31 day‘'s hourly observations will be
taken are :

BOMBAY MADRAS DEHRA DUN CAICUTTA BANGALORE

Par.5 Similtaneous observations using available graﬁimeter af
Bombay when USA are working there with the LaCoste-Romberg
gravimeter,
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Par. 4 Farth Tide Studies,

The gravitationallmi-solar tide will be observed with two special
LaCoste-Romberg gravimeters which provide a sensitivity about

10 fold greater than that previously available. The gravimeters
will be modified to be relatively insensitive to the high level

of microseisms encountered at island stations in mid-ocean.
Measurements under the direction of the Institute of Geophysics,
University of California at Los Angeles, will be made at WAKE

or MARCUS Island, and at a point Yo be determined, in the Marianas

Islands. Pre-IGY tests have been conducted in Hawaii and it also
is hoped that arrangements can be made to make measurements
in Japan. '
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The following instruments will be used in Japan in the observations
for the International Geophysical Year :

1) Double bifilar gravity variometer of ICHINOHE type (usual

type).

Number of instruments 10 sets.

Sensitivity 0,01 mgal/mm in 4 meter optical lever
Recoxrding Photographic continuous recording

by a rotating drum, with a recording
speed of 4 mm/hour and a continuous
recording capacity of one week.



Drift Tess

e
than 0.1 mgal/day.

2) Ditto (precision type, of which the inside pressure is

kept at 1 mmHg.)

Number of instruments
- Sensitivity

Recording

Dxift

2 sets ,

0.00% mgal/mm in 5 meter optical
lever,

Photographic continuous recording
by a rotating drum, with a
recording speed of 25 mm/hour and
a capacity of one day.

Wot yet detexrmined.

%) ASKANTIA GS-11 type Gravimeter,

Number of instruments
Sensitivity
Recording

Drift

2. STATIONS.
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Our instruments will be set

2 sets

0.01 mgal,

Ink-writing continuous recording by
a8 rotating drum, with a recording
speed of 4.5 mm/hour and a capacity
of three days.

ILess than 0.1 mgal/day in continuous
recording at one station.

up as follows

1) ICHINOHE Type Gravity Variometer (usual type) 10 sets,

Names of Stations NEMURO (not fixed) 43°21'N 145°30'E
KAMATISHI (not fixed) 39 16 141 5%
KAMIOKA (not fixed) 36 21 137 19
TOTTORT 35 30 134 14
KANOZAN 35 15 139 58
KAMIGAMO 3504 155 46
SHIONOMISAKL _ 33 27 135 46
ASO 32 53 131 00
MAKIMINE (2 sets) 32 27 131 27

2) Ditto (precision type) 2 sets,

Names of Stations IKUNO (not fixed) 35°10'N 134°50'E
| OSAKAYAMA (not fixed) 35 00 135 50

3) ASKANIA Gravimeter

2 sets.

One instrument will be fixed at KANOZAN during the entire IGY,
and another one will be used for observgtions of one month each

at the following stations :

WAKKANAT
AOMORT
AKTTA
MIZUSAWA
SADOGASHIMA
MATSUSHIRO
TSUBUKA
OKINOSHIMA
CHIKUBUSHIMA
(BIWA ILeke)

450257 141°41'E
40 49 140 45
39 42 140 07
39 08 141 07
38 01 138 15
36 32 138 13
36 1% 140 07
%36 10 133 20
35 25 136 10
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NAGOYA 35910 N 136°53 /B
TKUNO 35 10 134 50
KYOTO | 35 02 135 47
SHIZUOKA 34 58 138 23
OSHIMA 34 16 139 23
OKAYAMA 34 39 133 56
HTROSHIMA 34 25 132 27
MATSUY AMA 33 50 132 45
MUROTO-MISAKI 33 15 134 10 -
BEPFU 33 15 131 30
SAKURAZ TMA 31 35 130 120

o STANDARDIZATION,
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1) Place of Standardization KANOZAN (35°15'N, 139°58'E)

2) Method of Standardization Instruments will be standardized by
comparison between fictitious +tidal
factors in each instrument obtained
from simultaneous observations of
one month,

4., COMMUNICATION SYSTEM,
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The communication center in Japan is :
THE GEOGRAPHICAL SURVEY INSTITUTE, MINISTRY OF CONSTRUCTION,JAPAT

241 Kurosuna-cho, Chiba, Japan
(Dr. Toyozo OKUDA, Chief of Geodetic Division,)

WESTERN PACTFIC REGIONAL CONFERENCE.

RECOMMENDATIONS AND RESOLUTIONS - XIII GRAVITY MBASUREMENTS,
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The CSAGI Western Pacific Regional Conference :-

1. considering that measurements of the variations in gravitational
acceleration will be made during the International Geophysical
Year in the Western Pacific region, and the great importance
of making detailed studies of Earth Tides,
and ‘
that no station has been established in the continental area
in this regions,

RECOMMENDS strongly that, if possible, stations for the measurements
of gravity variations be established by the National Committee of
the Chinese People's Republic,

2, considering the necessary conditions for selecting stations for the
measurements of gravity variations,

~RECOMMENDS strongly that : . ,
(a) stations be selected in areas of positive centuer, negative
center and zero line of BOUGUER gravity anomaly,
(b) stations be established at various distsnces from sea-coast.
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Statlon BREZOVL HORY TCHECOSLOVAQULE g
Prlbram :
Adresse Postals
Iatitude 49° 41' X Geofysikilin{ dstav CSAV
Tongitude 14° O' E Gravimetrické oddéleni
Altitude 537 m Kladensks 60
Profondeur caves 1000m, 1300m, Praha 6 - Vokovice

1450m, dsR - Tchecoslovaguie
Directeur s Ph. A Mr. Jaroslav SUBRT

Personnel § Dr. Jan PICHA, chef de la
Scientifique section gravimétrique.

Station permanente

période des observations 1000m, en act1v1te depuis le 20-V=1954

%zggg g projetée & partir du 1-VII-1957

ces caves sont situées dans une mine a une dlstance horizontale
dfenv1ron 500me

W- @ 3.

Nature du sol et du sous=-sol : Ia mine de Pribram se trouve dans un
synclinal cambrien- Les stations de marées sont établies dans un
complexe de grés schisteux du cambrien moyen.

’A leur proximité se trouvent des filons de mineral avec apparition
de Diabase

Equipement : pendules horizontaux

2 supports & 2 pendules horizontaux 28llner chacun
2 supports a2 1 pendule horigontal Z8liner chacun

période : de 30s & 60s

sensibilité s 072008/m (distance enregistreur: 2,5-5m)

vitesse de déroulement de 1l'enregistrement ¢ 13 - 15mm
par heure. ’

1 gravimétre Askania GS 11 enregistreur livrable en
juin 1958
méthode de réduction projetée : analyse harmonique de Daxwin
Historique de la station ¢ c¢f Bibliographie (55} a (64)

e("S) Dr. J. Picha (7‘=IV“'57)
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|Station TIHANY | | mowerIE |
Observatoire Géophysiqﬁe e
. lac Balaton Adresse Postale
Iatitude  46° 54% N Mo All. E8tv8s Lorand
TLongitude 17° 52! E ~ Geofizikai Intézet
Atitude |

( * Vorosilov - ut 99
Budapest XIV  Hongrie

Directeur s Tibor DOMBAL 4
Personnel Scientifique ¢ Sgilard O0SZLACZKY
Période des observations : & parbtir du 1-VII=-1957, un ou deux

gravimétres pendant 31 jours chaque 3
mois; plus tard enregistrement permanent.

Ltobservatoire se trouve sur la rive nord du Iac Balaton.

Eoquipement ¢
2 gravimétres Heiland 3-40 et 3-66

‘enregistreurs en construction
sensibilité 0301 mgal environ

Publication Gy8rgy BARTA : The Geophysical Observatory of Tihany
(Geofizika® K8zlemények V, 2, pp 50-59, 1956

(s) Sz. Oszlacgky (2-IV=57)
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Station WINSFORD| ANGIETERRE
Adresse Postale
Tatitude 53° 12! N Department of Geodesy and Geophysics
Longitude 2° 30' W Madingley Rise '
Altitude 27 n Madingley Road
Profondeur cave 143 mn Cambridge England

Directeur ¢ Mre B.C. BROWNE

Station temporaire '
Période dlobservations : du 1-VII=1957 au 31-XII-1958

sous-sol ¢ mine de sel’
Equipement s

2 pendules horigontaux 'type Tomaschek = Schaffernicht

(composantes NS et EW)
caractéristiques ¢ voir publications

1 gravimétre IaCoste = Romberg pour 1 ou 2 périodes

Publications : R. Tomaschek (MNGS 6 pp 372 - 382, 1952)
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Ergebnisse der Gezeitenbeobachtungen der festen i es

/ Zusammenfassung der unter (1) zitierten Arbelt/

Dr. Jan PICHA
Geophysikalisches Institut der Tschechoslowakischen Akademie der
Wissenschaften, Prag.

" Die Arbeit ( 1) enth&lt die Ergebnisse der harmonischen Analyse
des Beobachtungsmaterials von Prof. Dr. Ing. F. Cechura / ord.
Mitglied der Tschecosl. Akad. d. Wiss.: aus der Horizontalpendelsta-
tion in den Gruben von Brezové Hory / bei Pribram /. Diese Gezei-
tenstation hat folgende Koordinaten:
Geogr. Breite
Geogr. Lé&nge )
Meeresh&he - 463 m. AN
Tiefe unter der Erdoberflécher 1009 m.

‘Das ganze Beobachtungsmaterial wurde in 3 Etagpeﬁ / 11.VIT.1936
16,VIII.1937, 16.IX. 1937 - 21.I¥. 1938, 12.XII.1938 - 17.XI1.1939 /
zu je 371 Tagen eingeteilt und die einzelnen Glieder M,, S,, X,, N,
K., O, P, 8, nach der Methoden der harmonischen AnalysE VO% B@%gen
u%d von Dar%in berechnet. Die vorldufigen Ergebnisse der Bearbeitung
der ersten Etappe sind in ( 2 ) ver&ffentlicht,

4gekoslom |,
13°59° 54" E.

W u

-

In der Ergebnissen ffihre ich bei der Bfirgenschen Methode einer-
seits die, auf den Einfluss der Ubrigen Gezeitengileder unkorri-
gierten Werte, anderseits die bereits korriglerten Werte an. Die
Berechnung nach Darwinschen Methode wurde vervollkommt indem der
lineare Teil der Reste des Nullpunktsganges des Pendels bei der
Verwendung des von uns entworfenen Verfahrens eliminiert wurde (1)
(/3 ). Die Mittelwerte aus allen 3 Etappen fir die Beobachtungsazimu-
te sind in der Tafel la, b zusammengestellt. Ahnliche Zusammenstel-
lung nach der Transformation ergibt sich ffir die Azimute NS und EW
aus der Tafel 2a,b.

Beachtenswert ist die Auffindung einer j&hrlichen Periodi-
zitdt in dem Nullpunktsgange beider Pendel. Die Ergebnisse der
annfhernden Analyse dieses Ganges werden Vom Verfasser baldigst ver=-
8ffentlicht. ' '

Sehriftum.

(1) J. PICHA: " Ergebnisse der Gezeitenbeobachtungen der festen
Erdkruste in Brezové Hory in den Jahren 1936-1939%,
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n® 42, Geofysikalni sbornik 1956, NCSAV, Praha 1957
/- im Druck/ X

(2) V. PETR : " Beobachtungen der Gezeiten dér Erdkruste in Brezové
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(3) J. KASPAR: ¥ K stanoveni konstant periodického pohybu tiznice
vyrovnanim / Die Bestimmung der Komponenten periodi-
scher Lotschwankungen mittels Ausgleichsrechnung /"
Travaux de 1° Inst. Géophys. de 1° Aecad. Tchécosl. Sc
n® 43, Geofysikalni sbornik 1956, NCSAV, Praha 1957
/ im Druck :. .
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