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Real-time GNSS seismometer and its accuracy

FANG Rong-Xin,SHI Chuang™ ,SONG Wei-Wei, NIU Xiao-Ji,
ZHANG Quan, CHEN Ke-Jie, LIU Jing-Nan
GNSS Research Center » Wuhan University » Wuhan 430079, China

Abstract Real-time high-rate GNSS data can be used to obtain the dynamic ground displacements
caused by earthquakes. The displacements are greatly useful in earthquake early warning and
emergency response. A real-time GNSS seismometer system is built with real-time precise point
positioning (RTPPP) and displacement waveforms detection techniques. In order to evaluate the
accuracy of real-time displacement waveforms derived from RTPPP, simulated data from a
shaking table platform, which can generate the dynamic displacements, and real-world data of the
2010 Baja California earthquake are processed. Comparing the above results with those of Inertial
Measurement Unit (IMU), precise point positioning ( PPP) and relative positioning, it is
illustrated that the real-time GNSS seismometer system is able to obtain the displacement
waveforms with the accuracy of better than 1 cm and 3 cm in horizontal component and vertical
component, respectively. The displacement waveforms of Baja California earthquake detected by
this GNSS seismometer system are consistent with the results released by Southern California
Earthquake Data Center (SCEDC).
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Fig.1 A prototype of real-time GNSS seismometer system
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L AT B — R 3~5 s, T % 2 4 I o A Al
05 GNSS i R A 26 ¢ il an .50 Hz KAL)
GNSS b 72 AL TG 1 38 UM % K F 25 Hz (19 1 & (5
5 VT 2 A% Gt 72 ARl R0 % ik L+ E L
bR 25 MR A5 S, BEEH GNSS iR (U R G AE =
SIER 23 1 3 BERE T 5 4% e M R AN A B B 25 .
U 38 2 SE A GNSS M 72 AL R 46 3K BB I 1 3R TE 22
LR UEAR 5 - TR 45 6 1% 40 = {300 3% 1) 1 72 U
R R RO L Ry b 7R S O A R 7R PR T
JO7 B2 A BT = L AT A L B Ak o DA S B R
PR i P L R b 7R U PR VT Al S T 1Y)
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