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Response of Antarctic tide gauge stations to global earthquake-caused tsunamis
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Abstract The existing research on Antarctic tides mainly focuses on sea level changes, elevation
conversion, and conventional harmonic analysis. The analysis of sea level anomalies at Antarctic
tide gauge stations is still rare. This article focuses on the sea level anomalies in the data of
Antarctic tide gauge stations, extracts global earthquake-caused tsunami events reaching
Antarctica, and analyses the responding capabilities of different stations in Antarctica to global
earthquake-caused tsunami events. This article first uses tide harmonic analysis to remove the
trend items in the sea level data, analyses the larger sea level anomaly signals in the residual
water level, and then compares different methods and selects 2. 5 times of the standard deviation
to extract the global earthquake-caused tsunami events reaching Antarctica. After picking up the
sea level anomaly points, this article compares the relationship between the different tide-gauge-
stations’ responses to earthquake-caused tsunami events and their locations. It is concluded that
the tide gauge stations in the Wilkes LLand of East Antarctica and the Antarctic Peninsula and its

nearby islands are more responsive. Eight stations including the Great Wall Station are suitable
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for responding and recording of global earthquake-caused tsunami events.
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Fig.1 The tide level before and after the reconstruction of the Great Wall Tide Gauge Station

982a Pre-reconstruction period 2012-01-11 to 2012-11-09; 982b Post-reconstruction period 2014-02-22 to 2017-06-09.
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Fig. 2 Residual water level R results of various Antarctic tide gauge stations

(a) Syowa Station; (b) Casey Station; (¢) Davis Station; (d) Mawson Station; (e) Dumont 'd Urville Station; (f) Esperanza Station;

(g) Scott Base; (h) San Martin Station; (i) Dallmann Station ;

(j) Faraday Station; (k) Rothera Station; (1) Zhongshan Station; (m)

Great Wall Station.
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Fig. 3 Distribution of residual water level acceleration A of each station (Stations a—m correspond to the stations in Fig. 2)
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Table 5 Comparison of the number of tidal level anomalies extracted by the Zhongshan Tide Gauge Station based

on A under different thresholds with the actual number of earthquake-caused tsunamis (in 2003)
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Fig. 7 Comparison of L ea(a), R (b) and A (¢) between Zhongshan Station and Kaiertran Station
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Table 8 Earthquake-caused tsunami response capabilities and internal noise levels of Antarctica tide gauge stations
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