
Accepted Manuscript

Sea level change from BeiDou Navigation Satellite System-
Reflectometry (BDS-R): First results and evaluation

Shuanggen Jin, Xiaodong Qian, X. Wu

PII: S0921-8181(16)30232-6
DOI: doi: 10.1016/j.gloplacha.2016.12.010
Reference: GLOBAL 2536

To appear in: Global and Planetary Change

Received date: 19 June 2016
Revised date: 16 November 2016
Accepted date: 15 December 2016

Please cite this article as: Shuanggen Jin, Xiaodong Qian, X. Wu , Sea level change from
BeiDou Navigation Satellite System-Reflectometry (BDS-R): First results and evaluation.
The address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Global(2016), doi: 10.1016/j.gloplacha.2016.12.010

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.gloplacha.2016.12.010
http://dx.doi.org/10.1016/j.gloplacha.2016.12.010


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 
 

Sea level change from BeiDou Navigation Satellite 

System-Reflectometry (BDS-R): First results and evaluation 

 

Shuanggen Jin
1*

, Xiaodong Qian
1, 2

, X. Wu
1 

1 
Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China 

2 
University of Chinese Academy of Sciences, Beijing 100047, China 

Email: sgjin@shao.ac.cn; sg.jin@yahoo.com 

Tel: +86-21-34775292 

Abstract 

Sea level changes affect human living environments, particularly ocean coasts. The 

tide gauges (TG) can measure sea level change, while it is the relative variations with 

respect to the land. Recently, GPS-Reflectometry (GPS-R) has been demonstrated to 

measure sea level change using dual-frequency data. With the rapid development of 

China’s BeiDou Navigation Satellite System (BDS), it may provide a new possible 

opportunity to monitor sea level changes with three frequencies (L2, L6 and L7). In this 

paper, BDS-Reflectometry (BDS-R) is the first time used to estimate the sea level 

changes based on Signal-to-Noise Ratio (SNR) data and triple-frequency phase and code 

combinations, which are compared to tide gauge observations. Results show that sea 

level changes from BDS SNR and phase combination have a good agreement with 

correlation coefficients of 0.83-0.91 and RMSEs of less than 0.6m, while BDS code 

combination is not as good as others. Furthermore, a new negative linear model between 

phase and code peak frequencies and tide gauge observations is further obtained and 
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