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Introduction about test measurement of the muon detection system for monitoring a grour
water (With some observations)
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The technique to radiographically image the internal structure of gigantic objects by utilizing muon'’s significant penetration
power (muography) enabled us to investigate the internal structure of volcanoes and the city foundation with higher spatial resc
lution than possible with the conventional techniques.

This observation technique is applicable to exploring a large-scale civil engineering structure, the internal state of a base roc}
etc. However, feasibility of muographic application to monitoring inside the large-scale civil engineering structure has not con-
firmed yet. Therefore, we decided to carry out test measurements in order to explore the possibility of muography for monitoring
groundwater levels.

We are currently investigating the response of the groundwater levels to major rainfall events in the landslide area. We selecte
this area as an observation area. The measurement was carried out from the inside of a scupper tunnel in the base rock. C
muon detection system consists of plastic scintillator, photomultipliers (PMTSs), and a high voltage (HV) power supply.

The muography detector was installed to the observation site in August, 2012 and measurement was started on the same de

The result will be compared with the independent measurement results of groundwater levels and soil resistivity in order tc
guantitatively assess the technological limit of muography.

So far, we obtained the preliminary result that showed variations in the penetrating muon intensity; hence the density as
response of major rain fall events by plotting a moving average of the 48-hour observation time at different time intervals of one
hour, two hours, three hours, and six hours. It showed a clear rainfall effect when the time interval is 6 hours. The future prospec
includes further case studies for different rainfall-underground water coupling scenarios.
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