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Maximum pulses 
Eg : maximum pulse of atmospheric electric field
R : radius of large aerosol
ra : aerosol mass density
Na : large aerosol number density
Q : large aerosol charge
g : gravitational acceleration
h : air viscosity
l0 : normal atmospheric conductivity
n0 : normal density of small ions
e0 : permittivity constant

Eg = 105  Vm-1    : this electricity is equal to that of thunderclouds appear. 

 

 “The off-Miyagi earthquake” is one of  
the interplate earthquakes which occure  
repeatedly in Japan. That interval is about 
25-40 years and Mw is around 7.0. It is  
said that next one will surely occure in a  
few decades.   To predict this one, we have 

measured the electromagnetic 
noise inVHF band in the Dairokuten, 
Oshika Peninsula.  
 
   Before the 16. 8. 2005 off- 
Miyagi earthquake (M 7.2), 
we caught certain anomalies 
in noise data. 
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3. Results & Analyses 

   The ionized air due 222Rn emanation appears before  
earthquakes and causes VHF anomalies. 

cumulostratus 

thunderclouds 

    line of  
electric force 

atmospheric conductivity 
resistance 

capacitor 

antenna 

ground fault 

ionosphere 

electric current 

Reflection of radio wave  

Nmax : maximum density of electron 
fc : frequency of electromagnetic wave 

 The electromagnetic wave (49.5 MHz) cannot be reflected 
                                                                     by the ionized air of this density. 

× impossible!! 

  The preseismic radon emanation (see Tohbo et al., EGU 2008) makes ionized air.  
Can this ionized air cause VHF signal anomalies? 

                               There are two probabilities.  
One is to reflect waves,  
                 and the other is to change atmospheric electric parameters.  

Ionized air can behave like a capacitor. 
 

electrostatic field 

if the ionized air vibrate, 

radio waves are  
                 radiated. 

thunderstorm noise or sferics noise 
cumulostratus because of rainy season 

possible range of changing of received electrical voltage  

Fig.5  The difference between VHF data and 5-point moving average (the noise width) 

In spite of removing meteorological effects,  
     noise width have some disturbances before the earthquake  
                                                                                        in fare weather.  

earthquake 

earthquake 

stable noise width 

Fig.4  The temporal variation of VHF signal in Dairokuten. 

Fig.3  Measurement system. 

Fig.1  Location  

Fig.2  Location  

Fig.8  The concept of VHF signal anomalies. 

Fig.6  Schematic view of  ionized air. 

Fig.7  Radiation of electromagnetic wave. 

  VHF signal anomalies before the earthquake can be  
attribute to the ionized air resulted from radon emanation. 

electrostatic field 
or 

radiation of radio waves 

associated with  
                     crustal dynamics 
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