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Motivation

Definition of the Vertical Datum
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A gravity field model allows the computation of the
* Gravity potential (Geoid)
Seoid height N Ellipsoid « Gravity acceleration g

height h » Deflection of the Vertical €
Ellipsoid
(BKG (Germany))
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Available Gravity Field Models

« Switzerland
 CHGe098
e CHGe02004
 France
« QGF98
« RAF98
« QGF2016
« RAF20
 Global Models
« EGM2008 (A,G,S)
« GOCOO05s (S only)

« CERN
« CG1985
« CG2000
D-A-CH

D-A-CH-Geoid
European Alps Geoid

Europe

EGG2015
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Difference = CHGe02004 — QGF98

mean offset: 67 cm, standard deviation: 4.1 cm
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Instrumentation: Absolute Gravimeter
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Using Data from Absolute Gravimeters

WE = kﬂl’lﬂt, _

8.83m 8.77m

Geometrically: ), Ah
Physically: Y.Ag - Ah
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Digital Zenith Camera System

Instrumentation and Data Usage
pras
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Telescope with protection against
condensation

Inclinometer

CCD camera

Inclinometer

Adjusting screw for the inclinometer
Servomotor

Rotating superstructure

Lifting cylinder

Controller for the mounting base
Azimuth motor

Mounting base with turntable
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(Swisstopo, 2022)

COmpact Dlgital Astrometric Camera
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Deviations of the vertical Ellipsoid
on the geoid level

AN = —2(§ - Ax +n - Ay)
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Atomic Clocks for Chronometric Levelling

Instrumentation and Data Usage

Einstein's theory of General Relativity:
"Gravitational time dilatation" occurs whenever there Is a
difference in the gravity potential W

(Grotti et al., 2017)
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High-Accuracy Profile for Validation
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» Along Swiss and French levelling lines - e R e e L
* New connection of Swiss and French levelling lines '*,_

« ~40 GNSS/levelling stations (4)

« ~80 Deflections of the Vertical (%)

« ~50 gravity stations (@)

« ~50 gravity stations NW of Annecy (filling data gaps)

* Purpose:
* Independent measurements
« Validation of the geoid computations and simulations
« Validation of new instruments
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Deflection of the Vertical along the Profile
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Levelling in the Vicinity of the Profile
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* Height differences CH — F official heights
* St. Genis 32.1 cm
« St. Julien 31.0cm
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Conclusion

« Gravity potential field model is needed to
» Establish a consistent height system for FCC
* Convert geometric heights to physical heights

« Different types of measuring instruments available and still
a field of research

« High-Accuracy Profile iIn FCC area Is established for
« Validation of geoid computations and simulations
« Validation of new instruments
« Validation of new geoid computation methods/software
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