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International Altimetry Service (IAS) 
 

http://ias.dgfi.badw.de 
 

Chair: Wolfgang Bosch (Germany) 
 
Overview 
 
Following endorsements by GLOSS, IAPSO and IAG the International Altimetry Service 
was established as IAG initiative. IAS recognizes that there are already many organisations 
providing altimeter data and value-added products of geophysical and geodetic relevance. The 
IAS initiative is meant to be non-competitive, but open to identify and pool together all efforts 
which contribute to geodetic applications of satellite altimetry. Moreover, IAS will try to 
initiate projects completing or gradually improving existing services for the benefit of 
geodetic and geophysical applications at large. 
 
 
Activities 
 
GGOS 2012 Retreat 
 
On the occasion of the GGOS 2012 Retreat the chair reported on status and future of the 
International Altimeter Service (IAS):  
 
There is a general agreement in the geodetic research community, that satellite altimetry has 
to be a core element of the Global Geodetic Observing System (GGOS). For satellite 
altimetry there are also important applications to other geosciences, like oceanography, 
marine geophysics, hydrology, meteorology, and glaciology. Naturally, altimetry is also 
understood as a core element of the ocean and climate observing systems GOOS and GCOS 
respectively. However, there are specific geodetic needs to altimeter data and products. As the 
ocean surface is nearly coinciding with an equipotential surface of the Earth gravity field 
satellite altimetry contributes to essential improvements of the Earth gravity field. Even with 
the dedicated gravity field missions GRACE and GOCE, satellite altimetry will remain the 
basic source for the determination of the high resolution marine gravity field. The sampling of 
short-term tidal variations is possible by sufficient long altimetry time series and allows to 
empirically estimating ocean tide models which in turn are required to correct any geodetic 
space techniques. Mapping and monitoring of seasonal and secular changes of the mean sea 
level helps to understand fundamental processes of the System Earth: the ocean water mass 
redistribution, one component of the global hydrological cycle, has impact to the Earth centre-
of-gravity, to Earth rotation by the ocean angular momentum functions, the temporal varia-
tions of the Earth gravity field, as well as to studies on regional sea level changes and the 
global sea level rise. Finally the discrimination between the ocean surface and the geoid leads 
to improved knowledge on the dynamic ocean topography which does not only allow to infer 
mass and heat transfer in the ocean but also helps to globally unify height reference systems. 
 
Many of the geodetic issues are already covered by the scientific community formed by the 
Topex and Jason Science Teams. The Ocean Surface Topography Science Team (OSTST) is 
one of the most efficient interdisciplinary scientific teams with annual meetings and dedicated 
splinter groups for calibration and validation, precise orbit computation, mean sea level 
modelling, estimation of the dynamic ocean topography and ocean tide modelling. Findings 
and recommendations of OSTST are adapted by space agencies, raw data providers and 
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product centres. IAS is not going to supersede any of the existing services and is not compet-
ing with the OST Science Teams. 
 
Following themes have been identified as possible focus of IAS activities: 
• Terrestrial Reference System investigating long-term stability (in particular wrt scale), 

robust geocentric realisation of satellite orbits, consistency between different tracking 
systems (DORIS, Laser, GPS) and the link between ITRF and tide gauges and altimeter 
calibration sites. 

• GNSS and Tide Gauges: Extend the activities of the IGS Project TIGA (as requested by 
the OST at the last Venice conference); combine and consolidate the solutions of TIGA 
Processing Centres; make TIGA products (i.e. vertical tectonic rates) more visible and 
easy to use; promote continuous GPS operation at all tide gauges of the GLOS core 
network. 

• Precise Orbit Computation and Comparison has been already performed by dedicated 
projects like IGS-LEO, REAPER, or ESAs Climate Change Initiative, but should be a 
permanent activity of all POD centres (AIUB, ASI, CSR, DEOS, ESOC, GFZ, GRGS, 
GSFC, JPL, NCL, …); study impact of different processing standards e.g. time variable 
gravity fields, ocean tides; provide a tool to merge new orbits into altimeter data; study 
geographically correlated errors of new orbit computations. 

• Mean Sea Surface and Marine Gravity are key objectives of geodesy. Systematic 
comparison of MSS models (e.g. CLS11, DTU10) and of marine gravity (SSv20.1, 
DTU10); absolute MSS calibration by means of GPS and tide gauges; validation in coastal 
zones; comparison and combination with satellite-only gravity fields (GRACE, GOCE) 
and with ship-born data. 

• Dynamic Ocean Topography (DOT) is relevant for unification of height systems, 
another key objective of geodesy; compilation of different DOT estimates; comparison of 
geodetic and oceanography estimates; validation by drifter and ARGO floats, coastal HF-
radar, ships, INSAR and other techniques; investigation on resolution and accuracy of 
geodetic DOT estimates. 

• Comparison of Ocean Tide Models: validation by tide gauges is currently an initiative of 
D. Stammer aiming at a review paper; However, compilation and comparison of global 
ocean tide models (FES2004, GOT4.8, EOT11a, HAMTIDE, TPXO7.2, FES2012, …) 
should become a permanent activity; nesting regional models into global ones; toolbox to 
evaluate ocean tide models and to merge tidal height to altimeter records; transform tide 
models to spherical harmonics for orbit computation and gravity field processing. 

 
As IAS representatives to the GGOS Executive Committee two members of the IAS Steering 
Committee were nominated, namely Cheinway Hwang and Wolfgang Bosch. 
 
Relaunch of the IAS Website 
 
The IAS web site has been relaunched and is now strictly following the intentionally limited 
strategy to provide links to mission descriptions, data and product providers and as far as 
available documents describing the raw mission data. There is no intention to set up IAS data 
holdings. 
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Preparation of an IAS Pilot Project on Ocean Tide Models 
 
Prediction of ocean tides is crucial for the coastal environment and the protection of its eco-
system. But knowledge of ocean tides is also needed for the proper treatment of space obser-
vations used to compute satellite orbits, to determine the Earth gravity field or to map and 
monitor the ocean surface. Satellite altimetry, for example, is corrected for ocean tides in 
order to allow studying smaller, non-tidal signals, like seasonal variations or the sea level rise. 
The effect of ocean tides has to be removed from GRACE and GOCE observations in order to 
obtain gravity field models describing exclusively the Earth gravity. In both examples, 
aliasing of high frequency signals by a low frequency sampling is a potential source of errors. 
 

 
Figure 1: Snapshot of the 'Missions'-page of the IAS web site 
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To be able to compare similar investigations of the Earth system it is essential to ensure that 
the same (ocean tide) correction models are applied. Otherwise there is the risk to interpret 
differences of correction models as signal of the phenomena under investigation. Thus, it 
would be desirable to have internationally acknowledged recommendations or conventions, or 
to be at least able to assess the implications of different ocean tide models that were applied in 
similar investigations. On the other hand, sufficient flexibility is needed to change conven-
tions as soon as improved models become available. The measures for the currently best 
model, however, is by no way clear. There is no common statistic for a comparison of state-
of-the-art ocean tide models. Comparisons are in fact difficult, because global ocean tide 
models have different spatial resolution and different sets of tidal constituents. The data sets 
available for model evaluation are spread among various centres and investigators. There is 
no common software to evaluate ocean tide models, to perform the interpolation and to treat 
smaller or compound tides. 
 
The International Altimeter Service (IAS) is going to launch a Pilot Projects on Ocean Tides, 
IAS-PP-OTM, as one of the focal points mentioned above. IAS-PP-OTM will be open to all 
relevant groups, agencies, and individuals. The objective is to organize and coordinate efforts 
to achieve a common understanding of the performance of ocean tide models for application 
in geodetic space techniques. IAS-PP-OTM is seeking proposals of groups, agencies, or indi-
viduals to contribute to one or more of the following initial, non-exclusive focal points: 
• Compile global ocean tide models (OTMs), their error estimates (if available) and their 

documentation; put them to a common, self-standing format; provide interfaces to other 
formats or back-transformations to original formats. 

• Analyse and compare how OTMs affect the treatment of geodetic space techniques, 
document and visualize differences. 

• Provide software to evaluate OTMs for ocean areas, at individual observations sites or 
along the sub-satellite tracks of altimeter satellites; document the interpolation technique 
and the treatment of admittances. 

• Provide software to transform OTMs to a spherical harmonic representation used for orbit 
and gravity field determination and other computations in Earth system sciences. 

• Evaluate the impact of different OTMs on orbit computation (of LEO's) and gravity field 
determination by altimeter data (crossover statistics) and the analysis of residuals of space 
gravimetry or gradiometry observations (de-aliasing of GRACE and GOCE). 

 


