GOCE’s Impact on World Height System Unification
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Introduction: GOCE will allow the determination of geoid heights with an accuracy of 1-2cm and spatial resolution of about 100 km. An important application that will benefit from this is the global unification
of the (over 100) existing height systems. GOCE will provide three important components of height unification: highly accurate potential differences (geopotential numbers), a global geoid- or quasi-geoid-
based reference surface for elevations that will be independent of inaccuracies and inconsistencies of local and regional data, and a consistent way to refer to the same datum all the relevant gravimetric,
topographic and oceanographic data. The poster summarizes the project as proposed by the authors and funded since spring this year by European Space Agency. Main goal of the study is to identify the
impact of GOCE gravity field models on world height system unification. The work is structured as following: (1) requirements consolidation, (2) review of existing methods for height system unification and
further development, (3) assessment of impact of GOCE gravity field models, and finally, (4) preparation of a scientific roadmap towards applications.

Major Project Goals
» Collect information and review the state-of-the-art.
» Quantify the currently known differences (without precise GOCE geoid) between
height systems in Europe and other areas.
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Reference tide gauges of European
height reference systems.
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Kinds of heights in European countries.

» Review, evaluate and improve methodology and/or existing algorithms for height
determination and height syst. unification.

» Attempt global height unification and tide gauge unification for those parts of the
world where the data sets are available.
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CGVD28 in relation to equipotential
surfaces at Atlantic and Pacific coasts
and St. Lawrence River (courtesy
GSD, Canada).

Differences between a preliminary geoid-
based height datum and NAVD88
(courtesy of GSD, Canada)

» Demonstrate the benefit of using GOCE data for this purpose.
» Provide a roadmap for future work required to define a world height system and
vertical datum exploiting GOCE data.

data set.

i » Mean differences between worldwide GPS-Nivellement geoid heights and GOCE gravity field
model (TIM 3" release, d/0=200) indicate height system offsets between regions.
Ha » Impact of omission error on mean differences (height system offsets) is investigated by comparing
AL % quipetenliol B mean values taking into account the omission error and not.
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GBVP Approach — Basic Principle

GOCE Models vs. GPS Nivellement Data for Height System Offsets
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