Note to the GEO Plenary

from

IAG/GGOS

Sea level rise has been widely acknowledged as a slowly developing hazard with potentially disastrous consequences. Coastal zones are the most heavily used zones, with valuable ecosystems, accumulation of human population centers, and growing infrastructure central to society. An anticipated increased melting of the major ice sheets would have catastrophic consequences for those living in coastal zones with severe and far-reaching impacts on the global society.

Mitigation of a sea level rise impact is a long-term process which requires considerable planning and implementation time of the order of decades and more. Typical life time of coastal infrastructure is of the order of one to two centuries. Therefore, decisions have to be based on sea level scenarios covering at least one hundred years. 

Mitigation of sea level rise impact is extremely expensive and risky. Too little will cause severe impact, too much will put unnecessary demands on national and regional economies. For example, the costs for raising the dikes in Germany by 1 metre has been estimated to as much as 300 billion Euros. Therefore, decisions have to be based on solidly founded sea level scenarios in order to minimize the risk associated with misjudgment in either direction.

Crucial information required to improve the understanding of sea level and ice sheet changes and to set up future sea level scenarios comes from Earth observation systems. Satellite altimeters, satellite gravity missions, GNSS satellites, tide gauges and other in situ techniques are all necessary components of the observing system. However, with all these components in place, the observations cannot provide the required information if not given in a well defined and stable global reference frame. In recognition of this fact, the recent Sea Level Workshop held in Paris in June 2006 under the sponsorship of a large number of relevant Earth observation programmes and authorities, including GEO, emphasized in the summary the importance of the geodetic reference frame as the backbone for monitoring changes in ice sheets and regional and global sea level. Without this frame, past and present ice sheet and sea level changes can not be sufficiently quantified and understood and plausible future scenarios of regional and local sea level cannot be provided to the society as a basis for informed planning.

Moreover, without a sufficiently accurate and stable global geodetic reference frame, the benefit of Earth observations for most of the nine societal benefit areas will be significantly reduced. Monitoring quantities relevant for geohazards, the global water cycle, climate and weather, energy, and even health, depends crucially on easy and reliable access to a reference frame. Thus, a sufficient geodetic reference frame is mandatory for realizing GEO's vision for GEOSS, i.e. a future wherein decisions can be based on sufficient information for the benefit of humankind. 

The newest version of the most accurate global geodetic reference frame, the International Terrestrial Reference Frame (ITRF), was released in October 2006 as ITRF2005. An accuracy assessment of this frame clearly showed that it does not meet the requirements posed by the problem of monitoring ice sheets and sea level changes. In some aspect, the current accuracy is off by one order of magnitude. An example is the insufficient connection of the reference frame origin to the center of mass of the complete Earth system, which is a fundamental limitation for global sea level and ice sheet monitoring as well as local sea level scenarios. 

IAG and GGOS have recognized the challenge and are working towards an improved reference frame. However, the activities of IAG and GGOS depend crucially on the best effort of those contributing to these activities, i.e. national geodetic authorities, space agencies, research institutes, universities, and related organizations. Despite some progress over the last two decades, mainly due to technological improvements, the quality and accuracy of the reference frame has been hampered by fluctuations in support and contributions, that are inherent in activities solely based on best efforts. In particular, over the last few years, infrastructure central for the long-term stability of the reference frame, such as Satellite Laser Ranging stations and Very Long Baseline Interferometry antennas have been retired without displacements; a development actually leading to a degradation of the ITRF accuracy. Even GEO member countries have shut down long-term operating stations fundamental to the global geodetic networks. In the near future, satellite missions central for monitoring ice sheets and sea level will cease to operate without follow-on operational missions being planned.
We would like to bring this severe development to the attention of the GEO members. Without significant effort to counteract the current degradation in the geodetic observing system, including the ground-based networks and the satellite missions, and to build up and maintain the minimally necessary infrastructure, the quantitative information about ice sheet and sea level changes will remain at an uncertainty level not meeting the requirements of a number of the social benefit areas central to GEO. It is pointed out here that the requirements for access to a global geodetic reference frame from other benefit areas such as disasters, water, climate, and energy are on a comparable level as those posed by sea level and ice sheet monitoring.

We hope that the GEO Plenary would consider a resolution recommending to the GEO member countries to maintain, and if necessary, increase their support of the operational maintenance of the necessary infrastructure in the light of the importance of the geodetic reference frame for Earth observation in general and the slowly developing sea level rise hazard in particular. 
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