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Description: 
As one main product, the radar altimeter mission Cry-
oSat-2 delivers information on changes of the Antarc-
tic ice sheet and, thus, essentially contributes to an 
improved determination of the ice mass balance. Ac-
curacy measures of the ice-mass change trends are 
needed to come to a proper interpretation of results. 
Therefore, a main project goal is to validate the ice-
surface topography obtained by CryoSat-2 as well as 
its changes by a comparison of the CryoSat-2 prod-
ucts with in-situ mea- surements inferred by ground-
based GNSS and airborne laser and radar altimeter 
observations. This is especially crucial for the ice sheet 
margin with its steeper topography. There, using two 
antennas at the satellite enables to accurately allocate 
the height measurement to the position at ground 
(SARIn mode). The region south of Schirmacheroase, 
central Dronning Maud Land, East Antarctica, was 
chosen as a test area for validation activities. It is 
characterized by an extended blue-ice area that is an 
ablation area with pure ice exposing at surface. The 
radar signals are reflected directly at the surface and 
do not penetrate into the ice. Therefore, this area is 
ideally suited for validation purposes. For more than 
20 years the Institut für Planetare Geodäsie has been 
carrying out observations of ice-surface heights that 
enables us to infer long-term height changes. Ice-
surface heights are measured by means of kinematic 
GNSS using global navigation satellite systems such as 
GPS. As part of the project the last field campaign 
was successfully realized during the Antarctic season 
2014/2015 that was co-funded by the European 
Space Agency (ESA) in the framework of its Living 
Planet program. The data analysis is being carried out 
in close cooperation with the Alfred Wegener Institute 
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Determination of ice-surface heights by CryoSat-2. 
That radar echo is received first that is reflected by 
the ice-surface point being in closest distance to the 
satellite. Using the direction that characterizes the 
received signal this point can be accurately identified. 
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Helmholtz Centre for Polar and Marine Research 
(AWI). 

Application Potential: 
A commercial exploitation of the results is not 
planned due to the scientific nature of the CryoSat-2 
mission. However, we expect that results will be fed 
into national and international reports (such as those 
of the IPCC) and will, thus, influence measures with 
relevance to environmental protection. In this way, 
the confidence of stakeholders and of all users in the 
results of CryoSat-2 will be strengthened. The overall 
usage of the project results is of scientific nature. They 
contribute to the long-term observation of changes of 
the Antarctic Ice Sheet and to basic insights into the 
interaction of microwaves with snow, firn and ice.  

Further Results: 
The data obtained during the three field campaigns 
(2008/2009, 2010/2011 and 2014/2015) are used to 
make detailed statements on the ice-flow regime and 
surface change in the area of investigation. The re-
sults of ground-based observations in that blue-ice 
area can be directly compared with the CryoSat-2 
products. Thus, long-term trends of ice-surface height 
change inferred by CryoSat-2 can be directly correlat-
ed with changes inferred by ground-based in-situ 
observations. This enables to precisely evaluate  the 
accuracy of the CryoSat-2 products. The comparison 
of ground-based GNSS measurements with simulta-
neous airborne observations (laser, radar) proved their 
high consistency. After project termination, the results 
of all kinematic GNSS profiles will be made publicly 
available through the ESA data portal.  

Overview of the area of investigation between 
Schirmacheroase and Wohlthat Massif, Dronning 
Maud Land, East Antarctica. Observed GNSS profiles 
are plotted in red, flight profiles in grey, used GNSS 
reference stations on bedrock are marked by blue 
squares. 
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