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Study on the Fusion and Validation of Sea Surface Height
Anomaly Field based on the Radar Altimeters Onboard
HY-2C/D Satellites

GUO Chang'?, XU Xi-Yu'?, XU Ke'?, LI Meng-Yao'?
1 (The CAS Key Laboratory of Microwave Remote Sensing, National Space Science
Center, Chinese Academy of Sciences, Beijing, 100190)
2. (University of Chinese Academy of Sciences, Beijing, 100049)

Abstract  Spaceborne radar altimeters can provide high-precision global sea
surface height (SSH) observations regularly. However, the along-track observations
from a single satellite are sparse. To enhance research capabilities for mesoscale
ocean phenomena, fusing observations from multiple satellites is the most effective
technical approach. The HY-2C/D satellites are China's first inclined-orbit altimetry
satellites. Their orbital configuration is similar to that of the internationally advanced
Jason series satellites, making them particularly suitable as data sources for sea
surface height anomaly (SSHA) fusion. Building upon the internationally advanced
operational MIOST SSHA fusion product, this study integrates HY-2C/D satellite



data to generate a fused SSHA product that incorporates observations from all
currently operating satellite radar altimeters, thereby expanding the application scope
of the HY-2C/D satellites. The study first calculated the SSHA for the HY-2C/D
satellites and performed cross-calibration, including self-cross-calibration and
mutual cross-calibration using the Jason-3 satellite as the reference standard, to
correct their systematic biases. Subsequently, the Optimal Interpolation (OI) method
was employed, using the MIOST SSHA field as the background field, to generate a
fused SSHA field for a region (10°x10°) in the South China Sea. In constructing the
most critical variance-covariance matrix for the OI method, its diagonal elements
were derived from the standard deviations obtained from the HY-2C/D self-cross-
calibration, while the correlation scales were determined based on the SSHA power
spectrum to construct the covariance matrix elements. Finally, this paper conducted
both qualitative and quantitative validation of the fusion results. The qualitative
analysis was primarily based on geographical distribution maps of SSHA before and
after fusion; a comparison reveals that additional eddies were identified in the fused
product. Quantitative analysis utilized tidal gauge data from China's independent
Wanshan Calibration Site as validation data. The assessment of the SSHA fields
before and after fusion demonstrated the contribution of HY-2C/D data in improving
the accuracy of multi-source data fusion.

Key words

HY-2C/D satellites, Radar altimeter, Sea surface height anomaly, Cross

calibration, Optimal interpolation, In-situ validation
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Fig.3 Satellite orbit diagram over the South China Sea
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Table 4. Summary of cross calibration results (unit: cm)

Hbr 202345 H 202346 H
HY-2C A% X Mm% 0.26 0.26
HY-2C B% XFrifE%# 4.87 4.87
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Fig. 6 Comparison of results before and after fusion in the South China Sea on June 4, 2023 (a) before fusion (b) after HY-2C/D fusion
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Table 5. Comparison of the RMSE of the regional SSHA fields

with respect to the tide gauge before and after fusion (unit: cm)
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