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Study on sea level changes based on the observations of GPS signal to noise ratio

HU Yuan', LIU Wei*, ZHOU Yue', WANG Yi-jin', YU Zi-heng'
(1. College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306 China; 2. Merchant Marine College, Shanghai
Maritime University, Shanghai 201306 China)

Abstract: The mathematical model of sea level altimetry based on GNSS signal carrier observables and the SNR
is established, and the relation of two methods is studied in this paper. The scheme of sea level changes
monitoring using inexpensive GPS receiver and off-shelf antenna is designed. Sea level monitoring experiment is
conducted and the results of GPS measurement are compared with tide gauge data. The results show that
centimeter accuracy of sea level changes can be archived using ordinary GPS receiver and antenna. The results of
the 24 hours experiment show that the RMS error is 4.13 cm. The correlation coefficient of GPS altimeter and
tide gauge measurements is 0.86. The GPS altimeter can obtain similar accuracy compared with the results of
geodetic receiver equipped with a GPS antenna with a choke spherical equivalent protective cover. This indicates
that the GPS altimeter can be used for future actual sea level forecasting.

Key words: GPS; signal to noise ratio; sea water level; satellite navigation



