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Current and Future Geodetic Satellite Missions for Global
Change Monitoring (GSM4GCM)
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Prof. Nico SNEEUW, sneeuw@gis.uni-stuttgart.de Prof. LI Jiancheng, jcli@whu.edu.cn

Global change deals with large- and small-scale processes that modify the Earth’s atmosphere,
land and ocean, and drive broad planetary changes in the Earth System, which is one of the
greatest challenges that humanity faces today. The Earth Explorer missions of ESA's Living
Planet Programme provide an important contribution to the understanding of system Earth
through the observation of global change in space and time, such as tectonic motion, Earth
surface deformation, sea level changes and gravity, magnetic and atmospheric fields. In order
to face the challenges due to global change the Chinese government launched the National
major science plans" for global change research. The Dragon 3 Cooperation Call for Proposals
provides an excellent opportunity for us to cooperate in the exploitation of Chinese, ESA and
TPM EO data in P.R. China. Using innovative geodetic space-borne sensor systems, dedicated
gravity field and altimeter satellites monitor these processes over a range of spatial and
temporal scales. The integrated analysis of these Earth observation data shall improve the
knowledge about comprehensive Earth system models used for analysis and prediction of the
changing Earth.

The objective of this joint GSM4GCM project is:

To bring together and further develop the expertise of the project partners (GIS/Stuttgart,
IWF/Graz and WHU/Wuhan) in the area of satellite geodesy; to strengthen already existing
scientific cooperation between European and Chinese research teams, as an extension of our
collaborative projects (DAAD, Germany and CSC, China PPP Projects 2008-2010); to train
young scientists; to research the global changes in P.R. China and at global level through the
exploitation of Chinese, ESA and TPM EO data, particularly the geodetic satellites GOCE,
SWARM, HY-2 and ENVISAT.

The main innovations of the project are the combined and consistent analysis of the satellite
gravity measurements and satellite altimetric data; to take advantage of the new multi-satellite
SWARM mission to bridge the gap of gravity field monitoring between the current GRACE
mission and its successor, at least on the longest scales; and to support the constellation design
of Chinese future gravimetric satellite as realized case study.

Method: We will advance process understanding by combined and consistent analysis of
gravimetric and geometric space-based observations from the current and future geodetic
satellite missions together with regional and local in-situ measurements to monitor sea level
changes along Chinese coast, hydrological changes of inland water bodies and the large-scale
time-variable gravity field in China.

Deliverables: The deliverables will be scientific outputs in terms of peer reviewed journal
publications, PhD theses and analysis results of global change in China and at global level.
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