History of TidaResearch
Since the International

Geophysical Year (IG@9p~58
as seen fronROB/ICET
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PierreTardi, the IAG Secretary General, formed in 1956 a
small committee to set up a program of investigations. This
Committee composed W.D. Lambert(USA), Yur
Boulange(USSR) and®. Melchior(Belgium) proposed to

the participatindNationalCommittees

1

il

il

il

to establislpermanenbbservingstations

equipped with new high sensitivity instruments

to investigate how to correctly calibrate these instruments
to try to measure the contribution of oceanic loading
effects

to investigateahe Poincaréleffreyseffect i.e. theliquid
coreresonance



* CoordinatedcearthTidesresearclwaslaunchedhen

iIn the framework of the fComité Special pour | 6 Ann
Géophysiquenternationale(CSAGI), groupe Xl (Gravimetrig,
Commissionpour | 0 ® tdes#larees Terrestres. This structure
beganto publishthen Bu | d e I n h o desMateesi@mestres
(BIM) asearlyas1956

* To ensurea follow up anda real concreteactivity andto helpthe
countriesto developsuchresearchesPierre Tardi proposedthat a
PermanenCommissionandan InternationalCentrefor Earth Tides
(ICET) would be established to coordinate the program
developmenandhelpin thedataanalysis



* This structurebecameahe InternationalCentrefor Earth Tides(ICET) In

1958 under the direction of P. Melchior and was hostedat the Royal
Observatonof Belgium (ROB) until 2007, ICET developedts activitiesin

symbiosiswith the Department of ROB.

* G. Laclaverg atthattime SecretaryGeneralof the Internationalunion of

Geodesyand Geophysics proposedto incorporatethis Centre in the
recently created Federationof Astronomical and GeophysicalServices
(FAGS)to dealwith the problemsraisedby the IGY.

XXthanniversary




P. Melchior presented first progresseportduring the XI*h General
Assemblyof UGG in Toronto (1957 concerningthe statusof the
Earth tides research He was summarizingthe first results of
differenttidal observation®asedn a simplemodel

CE+I+S
E astronomicalsignal, | indirect oceanic effects, S secondary
effects(atmospherehydrospheregavityé ).
c Is a numericalcoefficientspecificto eachtidal phenomenonthe
mostcommonbeing

~y

gravity d p Q -Q
tilt g p Q0
latitudevariation L p Q «
cEis knownasbodytidei.e. astronomicatide + Earthresponse



At thattime, in the precomputerera,the Doodsonanalysis

methodrequestedone month of recordswithout gapsand

only a few recordslonger than a month were availablein

orderto obtainrealisticvaluesof tidal parameters

A For tilt long seriesin the Pribrammine (CZ, 19331940
werereanalysedby J. Picha

AFor gravity R. Lecolazetperformedobservationswith a
North American gravimeterat Strasbourgfrom 1954 to
1956

A Latitude variationswere availablefrom the International
LatitudeService

A |. Ozawa observedtidal strain with 13 extensometers
Installedin 3 differentstations

A P. Melchior presentedhe resultsof tidesin wells observed
In Belgiumandin Conga




The main problem was the effective separation of the direct and indirect effect by
means of th€orkanprocedure.

Summarizing the different resuls Melchiorproposes the following experimental
values for the tidal parameters
d=1.20@0.020
g=0.70&0.010
L=1.15@0.100
| = 0.055:0.030
We get thus
h =0.4820.07
k =0.1880.06
These results should be compared e.g. wafireystheoretical values

0.584 0.492 0.585
0.242 0.206 0.289
1.221 1.183 1.152
0.658 0.714 0.704

As a matter of fact the experimental vatljg =1.2 was due to
the large indirect effect of the Atlantic Ocean in Western Europe.



Tidal data investigation
Main ROB/ICET contributions inred

. Tidal force

-T’ é

1)

As anastronomeP. Melchiorstudied
the equivalencebetweertidesand
Precessiomutationsphenomena

(2)

ROB/ICETworkedonthe conception,
installation and calibration ofjravimeters
clinometersandextensometers

3)

ROB/ICET developped
worldwide network of tidal
stationsknownas TWP

(4)

()

ROB/ICET contributedto thedevelopment
of tidal datapreprocessingndanalysis
methods

For thecomparisorbetweerobservations
andmodelsROB/ICET adopteda specific
vectorialrepresentation




Tidal analysiswith computers

A P. Melchioradaptedhe tidalanalysismethodgyDoodsonLennon,Lecolaze} on an IBM650
at the end of the fifties.
A The ROBgotits own IBM1620 in 1964.
A The firstharmonicanalysismethodsby least square
weredeveloppedndependently
* At ROB by A.P. Venedikovin 1966
* At Strasbourg byl. Chojnicki 1967
A The maindifferencesare in thdiltering methods
* separatiorof thethreefamilies of tides
with nonoverlappindfilters for thefirst one,

* separatiorof thecompletespectrumwith filters shiftedstepby stepfor the
second one.
A Theevolutionof thesemethodded respectivelyto VAV software on onesideandHYCON
(K. Schuelley or ETERNA(H.G. Wenze) software on thether
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The Underground Laboratory for Geodynamicsof Walferdange

A Since1968 VM pendulumsave beeinstalledin the
gypsummine ofWalferdanggL) by J. Flick andP.
Melchior.

A This undergrounthboratorywasdedicatedo the
iIntercomparisorf tidal instrumentation.

A ASKANIA, GeodynamicsSCINTREX and
superconductingravimeters

A VM, VMR, TsubokawaNVI, ONERAclinometers

A ChineseFinnishand water tub&ltmetersfrom
Luxembourg;

A Ozawainvar rod, King-Bilhamwire and quartz tube
strainmeters

Similar laboratoriesareexistingin Germany(BFO Schiltach W. Zurn) and China
(HuangshiCai W.X)



