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Analysis of the Relationship between Microtremor Frequency of
Ground and Groundwater Level

Zheng Yi Feng"’ Shang Wei Wang"

ABSTRACT This study is based on the records of broadband seismology station in serious
subsidence area in Taiwan. We performed Hilbert Huang Transform (HHT) and
Empirical Mode Decomposition (EMD) to obtain the microtremor frequency of ground.
The results are compared with the groundwater level for about 10 years to understand the
relationship between the groundwater level and microtremor frequency of ground in the
subsidence area.
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Fig.1 The position of Broadband Seismology station, Groundwater station and test site
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Fig.2 The original vertical data of Gu Keng(WGKB) Broadband Seismology station at 2002/1/1
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Fig.3 The result EMD (Gu Keng station 2002/1/1 18:30 - 19:00)
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Table 1 mean frequency of IMF, mean period and power (Gu Keng station 2002/1/1 18:30 - 19:00)

Channel Mean Freq. [Hz] Mean Period [sec] Power (%0)

IMF_h1 20.061555 0.0498466 0.4983954
IMF_h2 9.1641158 0.1091213 0.2392723
IMF_h3 3.9060894 0.2560105 29717776
IMF_h4 2.3333204 0.4285738 0.4539151
IMF_h5 0.9913834 1.0086915 0.9988411
IMF_h6 0.5058305 1.9769467 32.54694
IMF_h7 0.283054 3.532895 58.987657
IMF_h8 0.1713879 5.8347164 2.5045043
IMF_h9 0.0941661 10.619528 0.405011
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IMF_h10 0.0508331 19.67224 0.1865133
IMF_h11 0.0241665 41.37954 0.0994189
IMF_h12 0.0133333 75.000417 0.0479472
IMF_h13 0.0075 133.33407 0.0117977
IMF_h14 0.0036111 276.92462 0.0177528
IMF_h15 0.0022222 450.0025 0.0044951
IMF_h16 0.0008333 1200.0067 0.0257618
IMF_residual 0.0005556 1800.01
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Fig.4 The result of IMF7 Hilbert Transform at Gu Keng station(2002/1/1 18:30-19:00)
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Fig.5 The microtremor frequency of Er Lin station. The red points mean January annually

& 2 IMF P95, B R (MG EE 2004-2008)
Table 2 Mean frequency of IMF, mean period and power(The micro-ground vibrate of Er Lin station in

2004-2008)
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Channel Mean Freq. [cycles/month] Mean Period Power (%)
[month]
IMF_h1 0.3163265 3.1612903 38.39367
IMF_h2 0.1479592 6.7586207 23.899366
IMF_h3 0.0714286 14 30.320533
IMF_h4 0.0357143 28 7.3864307
IMF_residual 0.005102 196
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Fig.6 The microtremor frequency of Gu Keng station. The red points mean January annually

& 3 IMF R4 BHEREE(GHNLEME 2002-2010)

Table 3 Mean frequency of IMF, mean period and power(The micro-ground vibrate of Gu Keng station

in 2004-2008)

Channel Mean Freq. [cycles/month] Mean Period Power (%)
[month]

IMF_h1 0.3348214 2.9866667 38.472635

IMF_h2 0.1493819 6.6942529 31.752112

IMF_h3 0.0824176 12.133333 20.522341
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IMF_h4 0.0360577 27.733333 3.4692375
IMF_h5 0.0206044 48.533333 5.7836734
IMF_residual 0.0051511 194.13333
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Fig.7 The microtremor frequency of Liu Jiao station. The red points mean January

= 4 IMF F195ER, BHEER(LRLEME 2002-2010)

Table 3 Mean frequency of IMF, mean period and power(The micro-ground vibrate of Liu Jiao station

in 2004-2008)

Channel Mean Freq. [cycles/month] Mean Period Power (%)
[month]

IMF_h1 0.3121485 3.2036036 31.20371
IMF_h2 0.1560742 6.4072072 38.552766
IMF_h3 0.0717098 13.945098 19.873204
IMF_h4 0.037964 26.340741 6.5400913
IMF_h5 0.0168729 59.266667 3.8302283
IMF_residual 0.0042182 237.06667
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