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Simulation and System Design of Spaceborne Differential
Absorption Barometric Radar

Xu Xin"*, Zhu Di'
(1.National Space Science Center, Chinese Academy of Sciences, Beijing 101400, China;
2.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A spaceborne differential absorption barometric pressure radar operating in the 65~70 GHz strong ox-
ygen absorption band is proposed to continuously acquire sea surface pressure data with global high temporal
and spatial resolution. Through the analysis of the design requirements of the spaceborne differential absorption
barometric radar system, the atmospheric profile data and the atmospheric absorption coefficient model are used
to simulate and analyze the performance of the sea surface pressure differential absorption. The simulation re-
sults show that there is a linear relationship between the sea surface pressure in the strong oxygen absorption
band and the differential absorption index. The RMSE of the sea surface pressure estimation obtained by the
spaceborne differential absorption barometric pressure radar under clear sky at operating frequencies of 66 GHz
and 69 GHz. The error is 2.6 mbar, and the rms error of the sea surface pressure estimation obtained under dif-
ferent cloud conditions is 3 to 4 mbar, which provides a reference and basis for the design and engineering imple-
mentation of the subsequent radar system.

Key words: Differential absorption technology; Sea surface pressure measurement; Radar system simulation;

Active remote sensing



