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Abstract: Water tube tiltmeters can clearly record information from long-period solid earth tides.
However, because its natural period is long, it cannot respond to short-period tilt deformation,
leading to the missing of short-term anomalous information. In this paper, the natural period of
the instrument was reduced and the observation frequency band was expanded through mechanical
structure optimization. Through use of sensors with higher precision and amplifier circuit, the
signal-to-noise ratio of the instrument was improved, and normal observation of solid earth tide

was ensured. By chitinous contrast observation, the difference in observation data after expansion
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of the frequency band was analyzed.

Keywords: water tube tiltmeter; natural period; short-term anomalies; signal to noise ratio

(SNR) ; expansion of frequency band
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Layout diagram of water tube tiltmeter at Shizishan station (Unit:m)
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Fig.2 Natural period test of water tube tiltmeter
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Fig.3 Three-day continuous observation data of Y2
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Fig.4 Three-day continuous observation data of Y2
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Fig.5 Three-day continuous observation data of Y2

(50 s low-pass filter)

/(x10°")

0 05 10 15 20 25 30 35 40 45
KR A/(x10° Y]K/min)

B 6 Y1 =Xi&4 W KiE

Fig.6 Three-day continuous observation data of Y1
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Fig.7 24 h continuous observation data of Y2 on December 21
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Fig.9 24 h continuous observation data of Y1 on December 21
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