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Abstract 

Determination of Mean Sea Level (MSL) as a vertical datum for orthometric heights is 
a vital requirement for the readjustment of the National Geodetic Levelling 
Network. The vertical datum is defined to be the geoid whereby it's practical 
realization was brought by tide gauge obervations at very few selected points e.g. 
ports. Geodetic levelling observation could use these tide gauges as fixed points. 
Unfortunately, the so-called determined MSL differs significantly from the geoid 
due to local phenomena, such as sea surface topography, ocean currents, tides, etc. 
The solution leads to distortion in the levelling network or other height 
information. 

Using integration approach of the Global Positioning System (GPS) data connected 
between tide gauges, satellite altimetry data on sea near the tide gauges, derived 
potential differences (from levelling nets and gravity observations), gravity 
anomalies and the deflection of the vertical surrounding the tide gauges, the 
required reference surface could be precisely determined. From geodetic point of 
view, these data contribute to the vertical datum problem and is briefly presented in 
this paper by the expression of the associated parameters of the Integrated Geodesy 
Adjusment's Concept. 

1.0       Introduction 

Height of points are defined with respect to the geoid. Historically , the 
conceptual role in the vertical datum definition is an equipotential surface of the 
earth' s gravity field that most closely coincide with the MSL. However, the vertical 
network used as a vertical control for mapping and surveying activities such as 
earth deformation studies, engineering projects, marine projects, etc. suffer 
irregularities in this form of vertical datum. Vertical datum is defined as a point of 
zero height which can relate the physical height information of the whole earth to the 
same geoid. Conventionally, this surface is represented in the form of tide gauges 
data determined by the periodic tidal observations. 

Since the present vertical datum which was known as a local MSL at 
various selected tide gauge stations held fixed (assumed to be zero elevation) be 
considered to be on the same geoid, errors introduced by this approach were quite 
significant. It is now well recognised that due to the effect of sea surface 
topography, the vertical datums of many countries were not precisely determined 
(Rizos, 1980). The sea surface topography is the time-variable equipotential surface 
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