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strain and ground tilt changes have continued since 
7 months before the occurrence.  Apparent 
resistivity, gradient of total magnetic force and 
self-potential have started have started about 2 
months before.  Self-potential on the top of the 
figure is shown in Fig.2. 

Fig.2 Self-potential started to change 2 days before 
the occurrence of the earthquake and returned to 
the ordinary level 13 hours later. (Miyakoshi,1986) 
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Fig.3 Change of self-potential when seismic wave of 
explosion passes.  Self-potential changes can be 
recognized by three components of 1-0, 2-0 and 3-0 
just after the P wave has passed.  The two 
components, 4-0 and 5-0, which are perpendicular 
to the wave arrival do not show remarkable change.   
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Fig.4 Spatial distribution of 7 electrodes in the 
observation tunnel.  A dotted line denotes the 

fractured zone in the tunnel. ( , 1992) 
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Fig.5 Three observation stations in the Fukui plain.  
Red lines show the railway which is driven by DC 
electricity. (Google map is modified.)   

2 2.5km JR

JR

22 06

Fig.5

DR-F1 100Hz
Fig.6



Fig.6 Two different directions of the leakage current 
vector can be recognized. (Watanabe et al.,1992) 

Fig.7 Leakage current waves observed at HKJ and 
TIJ simultaneously. 

1995 1997
07804027

Fig.7 1998

Fig.7

Fig.8

Fig.8 Concept of our investigation.  Parameters are 
explained in the text.   
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Self-potential Observation in the Observation Tunnel of the Hokuriku Observatory 

( a preliminary report ) 
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Synopsis

An array observation of self-potential variations has been carried out for more than 10 years in the 

observation tunnel of the Hokuriku observatory, Fukui prefecture.  By this observation, self-potential 

variations caused by the leakage current from the DC electric railway are observed.  We planned to analyze the 

change of tectonic conditions by comparing the leakage current wave forms of two or more stations.  For this 

purpose, a high sampling observation equipments are settled in the tunnel.  The observation is not fully started 

yet.  So, in this paper, the former results and our future plan will be described. 

Keywords : Hokuriku observation tunnel, self-potential observation, leakage current, high sampling 




