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Abstract

To evaluate the observational environment of the Jilin Longjing Seismic Array and ensure its seismic
monitoring performance in border areas, this study systematically conducted an investigation of en-
vironmental noise sources within a 30 km radius around the array through field reconnaissance and
continuous seismic observation. We compared the current noise power spectral density with that rec-
orded during the array’s commissioning phase, and comprehensively assessed the environmental
noise levels of all 9 sub-stations belonging to the array. The results show that the overall observational
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environment of the Longjing Seismic Array remains stable, with 8 categories of noise sources identi-
fied in the surrounding area. Among them, the surface observation environment, affected by traffic on
rural roads and agricultural and industrial production in towns and townships, is slightly elevated in
the high-frequency band (above 1 Hz) compared with that during the commissioning phase, but exerts
a negligible effect on the monitoring performance. The downhole observation environment has little
change from the commissioning phase, and its overall noise environment remains in good condition.
7 sub-stations of the array meet the requirements for Class I seismic stations, while the A0 and A1 sub-
stations only comply with the observation standard for Class II stations due to interference from
nearby ordinary industrial facilities.
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Figure 1. Substation distribution of Longjing Seismic Array
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Table 1. Parameters of the seismometer

=1 WRITUESH

ey ki R TAEIIE AL
GL-CS2 2 5~80 Hz 2000 V/m/s ~30~50°C >140 dB
GL-BH2 2 5~80 Hz 4000 V/m/s ~30~50°C >140 dB
~ ancq >140 dB (0.01~0.05 HZ)
GL-PHI20 120 s~80 Hz 2000 V/m/s 30~50C 5160 dB (1010 HZ)
~ ot >140 dB (0.01~0.05 HZ)
GL-CS120B 120 s~80 Hz 2000 V/m/s 25~60C 5160 dB (1010 HZ)
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Table 2. Noise sources at central sub-station A0 of Longjing Seismic Array
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Table 3. Nearby noise sources of each sub-station
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Figure 2. PSD of GL-CS2 substations during Longjing Array trial operation
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Figure 4. PSD of GL-BH2 substations during Longjing Array trial operation
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Figure 5. PSD of GL-BH2 stations in Longjing Array during 2025
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Figure 6. PSD comparison of VBB seismometer at station A0, Longjing Array
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Figure 7. PSD of substations in Longjing Array during agricultural period
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Figure 8. PSD of substations in Longjing Array during non-agricultural period
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Table 4. Evaluation results of the noise level in Longjing Seismic Array
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