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Fig.2 Time-varying information of the backscatter coefficient in the Jason-2 Ku band under the Tibetan Plateau
region: (a) SSA interpolated backscatter coefficient time series; (b) The w-correlations of the first 30 reconstructed
components of the time series with SSA; (c) Trend change of time series extracted by SSA analysis; (d) The

periodic characteristics of the time series extracted by SSA and analyzed by FFT spectrum
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Fig.3 Proportion of Jason-2 backscatter coefficient in nine surface-types over the Tibetan Plateau
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Fig.4 Jason-2 Ku band sigma0’s time series from nine surface-types in the Tibetan Plateau
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Tab.1 Correlation coefficients of backscatter coefficient’s time series for surface attributes
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Tab.2 Statistics of backscatter coefficient characteristic quantity under each surface attribute (dB)
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Fig.5 The w-correlations of the first 30 reconstructed components of the differ attribute’s time series with SSA
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Fig.6 Variation trend term of backscatter coefficient series of various surface regions under the Tibetan Plateau
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Time-varying analysis of backscatter coefficient
corresponding to different surface types in the

Tibetan Plateau
CHEN Xiaodong® GUO Jinyun* SUN Mingzhi® ZHU Guangbin® CHANG Xiaotao?
1 College of Geodesy and Geomatics, Shandong University of Science and Technology, Qingdao 266590, China
2 Land Satellite Remote Sensing Application Center of MNR, Beijing 100048, China
Abstract: Backscatter coefficient (sigma0) is one of observations of satellite radar altimetry. It is
related to the physical and geometric characteristics of land surface under the influence of
global/regional climate change. Sigma0O can be used for monitoring surface features under climate
change, data calibration and verification of satellite altimeters, inversion of surface features (e.g.
soil moisture, snow thickness, etc.) and other fields. GlobeLand30, as the global land cover
information with the resolution of 30 m, was produced in China. The Geophysical Data Record
(GDR) data of Jason-2 was used to extract and isolate the Ku-band sigma0O data of the Tibetan
Plateau (TP). By using the GlobeLand30 2020 version as the basis for surface classification, the
latitude and longitude paired sigmaQ data give surface attributes, and then we obtain the



time-varying sequence of sigma0 under different types of surface features. The singular spectrum
analysis (SSA) interpolation is used to fill in missing data. The sigma0 time change trend and
period information of the entire TP and different surface attributes are extracted and identified
with SSA, and the period results are analyzed by FFT. From the analysis of sigma0O under different
surface attributes, its time-varying sequence has different characteristic results: (1) The sigma0 is
higher in waters and wetland areas, and the sigma0 is lower in permanent snow and ice areas.
(2)There are stable annual, semi-annual and quarterly signals for sigma0 in the TP. The surface
properties of the artificial surfaces, bare land, and shrubland area are stable, and the annual sigma0
change is not significant. The changes of sigma0 in other regions have significant annual and
semi-annual periods. The amplitude of the semi-annual and quarterly signal is varies with the
nature of the surface. (3)The sigma0 changes in the TP show an increasing trend. It is caused by
climate change on the TP and wet surface. The sigmaO data of forest, grassland, and shrubland
have the increasing trend, the sigma0 of wetland has a trend of decreasing. Besides geophysics
and ocean dynamics research, satellite radar altimeter is also feasible for monitoring land
environment. The sigma0 obtained by altimeter is closely related to ground properties and climate
change. The effects of different geographical attributes on sigma0O in the TP show different
time-varying status: (1) the change cycle of sigma0 is mainly annual cycle, and different land
surface states have different periodic attributes, which is related to the response state of different
land surface to climate change; (2) The sigma0 value in water and wetland is significantly higher
than other areas, which may be caused by the difference of surface complex dielectric constant.
Keywords: satellite altimetry; Jason-2; backscatter coefficient (sigma0); Tibetan Plateau; singular
spectrum analysis(SSA)
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