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GNSS-IR Sea Level Retrieval Combining Quality Control with

Inter-Frequency Bias Correction
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Abstract: Objectives: Global navigation satellite system (GNSS) interferometric reflectometry(IR) tech-
nique has been proved to be able to monitor sea level. Improving accuracy is the key to GNSS-IR sea level
retrieval based on signal-to—noise ratio (SNR) data. Methods: We propose a new quality control method
considering the sharpness of spectrum peak on the basis of the common SNR spectrum quality control methods,
and those methods jointly control the quality of the initial retrievals. Then, a second-order dynamic sea sur-
face correction model considering inter—frequency bias is established by combining the new quality control
method used for weighting with inter—frequency bias correction, achieving multi-frequency and multi—sys-
tem data fusion and error correction of initial retrievals. Results: The GNSS data collected from SCOZ in
USA and HKQT in Hong Kong, China was processed in the experiment. The accuracy of initial retrievals
is generally improved by more than 1 cm after using the new quality control method. The second-order dy-
namic sea surface correction model considering inter—frequency bias is applied to initial retrievals and im-
proves accuracy by more than 3 cm. When the observation environment and data quality are favorable, the

accuracy of GNSS-IR sea level retrieval reach centimeter level, but the retrievals are poor when the wind
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speed is more than 20 m/s. Under the circumstance of larger time window, the proposed model has better

dynamic sea surface correction effect than the first-order model, and the retrieval accuracy is significantly

improved than the model without taking into account the inter—frequency bias. Conclusions: The new quali-

ty control method can effectively control the occurrence of gross errors. The second-order dynamic sea sur-

face correction model considering inter—frequency bias has better correction effect than the conventional

first—order model and the model without considering the inter—{requency bias.

Key words: GNSS-IR; SNR; sea level; quality control; inter—frequency bias; dynamic sea surface cor-

rection
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Table 3 Accuracy Analysis of Initial Retrievals Under Different Quality Control Strategies at SC02 Station

~ SNR RMSE/cm 2% /cm S R /A
GNSS #4
A 41 dif2 43 dlie4 4Bl dift2 43 a4 el 42 463 dh4
S1 15.56 14.71 16.97 20.34  —040 —0.38 0.59 1.23 792 762 1113 1240
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S1 12.13 11.60 13.38 15.56 1.99 1.61 1.48 2.15 625 558 711 810
GLONASS
S2 26.36 22.52 23.79 30.10 17.90 17.05 17.38 18.08 1005 978 1060 1132
S1 14.63 13.70 15.16 17.15 1.61 0.84 1.10 2.21 514 440 591 723
Galil S5 22.15 22.00 22.15 22.48 14.90 14.94  14.93 14.78 879 867 925 979
aalileo
S7 23.73 23.24 24.01 24.54 15.11 15.39  15.76 15.62 897 882 947 980
S8 23.53 23.37 23.62 24.09 18.12 17.99 18.21 18.44 840 804 842 927
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Table 4 Accuracy Analysis of Initial Retrievals Under Different Quality Control Strategies at HKQT Station
GNSS £ 4 SNR RMSE/cm 2% /cm F U R /A
T oxm omal wma2 443 df4 441 dlf2 448 dlA4 dlfl Aa2 448 dfd
GPS S1C 11.37 11.06 10.99 26.01 —2.03 —3.62 =374 —0381 53 41 54 90
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Table 5 Retrievals Analysis at Two Stations
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