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Motivation

Earth Geopotential Models, EGM96, 0.3 m

GPS measurements, 4-7 mm/5 days, 

2-3 cm/EUPOS

Gravity measurements, 1-2 μGal/absolute, 

5-10 μGal/relative



Theory of Normal Heights
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Earth Gravity Model

- spherical coordinates of point P



Residual Gravity Potential
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Mean Normal Gravity
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Practical Solution

Input Models and Data

Tide-free reference model

EGM96, complete to n = k = 360

Point gravity data, approximate 200 000 on the area of  
Slovakia, transformed to ETRS89 and to Absolute 
gravity system

SLOVGERENET95, 41 points, ETRS89, 36 hours 
simultaneous observation



Point gravity data, approximate 200 000
(4-6 points/square km)



Detail point gravity data in the area of Tatra Mountain 
(black dot old data, blue dot new data)



Determination of Preliminary Normal 
Heights

41 GPS points

24 GPS points, 35 km from abroad

8 GPS points, 100 km from abroad



Area of normal heights determination

16.5 17 17.5 18 18.5 19 19.5 20 20.5 21 21.5 22 22.5

Longitude (°)

47.6

47.8

48

48.2

48.4

48.6

48.8

49

49.2

49.4

49.6

49.8

50

L
a

tit
ud

e 
(°

)

SAND

MOPI

DOMI

SKPL

KRCH

KVET

KOSI

NITR

VETR

PLHO

DLHO

ROHA

ZAVE

PLAS

SVED

STAR

CHLM

STRE

KRUZ

SAJA

VETE

PODB

GABC
KAME

KRHO

STHO

SPHR

HLOH

INOV

POLA

BRAN

VADU

LIES

BUKO

SMRE

HRUS
REPI

DONO

ORPO

JASEVABE



Model 41 GPS points
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Model 24 GPS points
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Model 8 GPS points
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Preliminary results of experiment are very optimistic

Determined Normal Heights have a global character

Unification of all input parameters and data are 
needed

Use zero-tide reference model as geodetic standard

Simultaneous measurement of position and gravity, 
perspective produce integrated instrument 
GNSS/Gravity 

Exchange gravity data with abroad countries, or 
Consortium for Gravity Data in EUREF Countries?

Conclusion and plan for future
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