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The Helmert-Stokes and Molodensky 
Heights overview

- The separation between the reference surfaces 
for orthometric and normal heights (geoid and 
quasigeoid) is typically in order of a few 
decimetres, in extreme cases it can reach 3 m

- The knowledge of geoid and quasigeoid 
separation is important for determination of the 
global or international vertical reference frame

- The key information is the knowledge about 
the mean gravity value averaged along the 
plumb line inside the topgraphy. 



4

The Helmert-Stokes and Molodensky 
Heights overview

topography

co-tell.

tell.

geoid

co-geoid

ellipsoid

P

Q

Q

Q

P

P

0

0

C

C
ζ

δζ

δN

N

HN

Hζ

N−ζ=
γ̄− ḡ
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Tesseroid geometry
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Digital Elevation model
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Taylor polynomial 
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Integration radius
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Geoid to quasigeoid separation

ΔgP
Bouguer

γ̄ ⋅H



12

V T
(P0)−V T

(P)

γ̄



13

Sum of last two terms
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Conclusion

- The Bouguer anomaly should be refined

- For cm precision the effect of a condensation 
layer is required

- The global gravity field can be obtained from 
GGMF (low degrees 120,180,....)
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