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Polar application practice of Chinese satellite laser altimetry data
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Abstract: Polar regions play a crucial role in the global climate system, serving as indicators and amplifiers of climate
change. Their unique geographical environment and climate processes have a significant impact on the Earth system.
Laser altimetry technology, with its sub-meter or even centimeter-level measurement accuracy, has received much atten-
tion in polar research. In recent years, the number of satellites carrying laser altimetry payloads in China has gradually
increased. However, there are few polar studies based on the altimetry data from Chinese satellites. This paper first ver-
ifies the polar elevation accuracy of domestic satellite laser altimetry data using reference terrain. The results demon-
strate that the laser data from GF-7 and ZY-3 03 satellites achieve accuracies better than 1 meter in polar regions, while
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the Terrestrial Carbon Monitoring Satellite exhibits an accuracy of approximately 1. 2 meters. Subsequently, laser altim-

etry data is employed to assist in constructing three-dimensional polar terrain from stereo imagery, with the resulting top-

ographic products meeting the cartographic standards for 1:10,000 scale topographic maps, thereby validating the effec-

tiveness of the composite surveying and mapping method in polar regions. Finally, multi-source laser altimetry data is

integrated to calculate ice sheet surface elevation changes, revealing the application potential of domestic satellites in po-

lar change monitoring. This study comprehensively evaluates the polar application capabilities of domestic satellite laser

altimetry data from multiple perspectives, providing critical references for future large-scale polar research utilizing do-

mestic satellite data.

Key words: satellite laser altimetry, polar applications, three-dimensional terrain construction, elevation change

monitoring, application potential assessment
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Fig. 6 Verification results of GF-7 DEM accuracy in the Ant-
arctic: (a) laser altimetry for elevation control point GF-7
DEM accuracy verification results; (b) uncontrolled GF-7

DEM accuracy verification results
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Table 4 Requirements for elevation accuracy of 1:10

000 digital elevation model
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Table 5 Statistics of Antarctic surface elevation changes based on crossover points

A0y B ik IR R H/m I ICH AL E/m P /m ARG H A m -2
2004 62 0. 824 -2.092 -0.659+1. 17 -0. 034=0. 006
2005 47 1.007 -2.299 -0.603+1. 17 -0. 036=0. 009
2006 41 1.419 -2.205 -0.712+1. 17 -0. 042+0. 011
2008 42 0. 765 -2.118 -0.821x1. 17 -0. 055=0. 012
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Fig. 8 Surface elevation changes in the experimental area: (a) surface elevation changes from 2004 to 2024; (b) surface elevation

changes from 2005 to 2024; (c) surface elevation changes from 2006 to 2024; (d) surface elevation change from 2008 to 2024
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