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Abstract: A retrieval method for pressure-elevation parameters based on satellite polarization imaging data
is developed in this study, aiming to retrieve cloud-top pressure and reconstruct surface elevation. Based
on observations from the DPC instrument onboard the GF-5(02) satellite, the sensitivity of oxygen A-
band absorption to atmospheric path length is used to establish a nonlinear mapping relationship between
pressure and observed signals, thereby enabling cloud-top pressure retrieval. Furthermore, by incorporat-
ing the physical relationship between atmospheric pressure and altitude, surface elevation reconstruction is
achieved. Key factors affecting the retrieval process are systematically analyzed, including surface eleva-
tion errors, aerosol optical thickness, and atmospheric air mass. The results show that, in the multi-angle
stability validation over the Qilian Mountains, the mean coefficient of variation of the pressure retrieval is
approximately 3. 98% , with overall fluctuations limited to within 8% , indicating good stability of the pro-
posed method. In the DEM-based validation over the Asir Mountains in western Saudi Arabia, the re-
trieved pressure shows a correlation coefficient of 0. 91 and an RMSE of approximately 28.6 hPa com-
pared with DEM-derived pressure. The reconstructed elevation further shows a correlation coefficient of
approximately 0. 93 and an RMSE of about 0. 23 km compared with DEM, effectively reflecting regional
topographic variations. Sensitivity analysis indicates that aerosol optical thickness in the range of 0. 4-2.0
has a limited impact on the retrieval error, generally within about 1% , whereas elevation perturbations ex-
ert a more significant influence. Under ££10% elevation perturbations, the relative pressure error ranges
from approximately 1% to 8% . Overall, this study verifies the feasibility of retrieving cloud-top pressure
and reconstructing surface elevation based on satellite polarization imaging data, and provides a basis for fu-
ture three-dimensional reconstruction schemes under integrated observations with high spatial, spectral,
and polarization resolution.
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Tab.3 Coefficients of polynomial conversions
R B, B, B,
A, 77.22 —154.83 246. 83
A, —404. 10 806. 47 —1113.12
A, 786.63 —1563.46 1922.75
A, —675.37 1337.03 —1499.71
A, 215.78 —425.59 443. 44
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