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ABSTRACT 

Earthquake prediction has been one of the earliest desires of the man. Scientists have worked hard to predict 
earthquakes for a long time. The results of these efforts can generally be divided into two methods of prediction: 1) 
Statistical Method, and 2) Empirical Method. In the first method, earthquakes are predicted using statistics and 
probabilities, while the second method utilizes variety of precursors for earthquake prediction. The latter method is 
time consuming and more costly. However, the result of neither method has fully satisfied the man up to now. In 
this paper a new method entitled "Kiana Method" is introduced for earthquake prediction. This method offers more 
accurate results yet lower cost comparing to other conventional methods. In Kiana method the electrical and 
magnetic precursors are measured in an area. Then, the time and the magnitude of an earthquake in the future is 
calculated using electrical, and in particular, electrical capacitors formulas. In this method, by daily measurement 
of electrical resistance in an area we make clear that the area is capable of earthquake occurrence in the future or 
not. If the result shows a positive sign, then the occurrence time and the magnitude can be estimated by the 
measured quantities. This paper explains the procedure and details of this prediction method 
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1. INTRODUCTION 

Scientists believe that earthquakes occur by means of tectonic activities. Another words, they believe that 
earthquakes occur due to the conversion of potential energy into kinetic energy. Thus, they assume a mechanical 
source for all types of earthquakes. Studies of geologists show that only volcanic and non-periodic earthquakes 
have mechanical properties, and therefore, it is only true to assume a mechanical source for these types of 
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earthquakes. However, for the case of periodic earthquakes, in addition to mechanical properties, they may contain 
other types of properties such as: electrical, radioactive, magnetic, chemical, luminous, thermal, etc. Some of these 
properties or precursors appear before the earthquakes, some during, and some after the earthquakes. These 
precursors have direct relationship with periodic earthquakes. Therefore, it is not sufficient to assume that 
mechanical sources are the sources of periodic earthquakes, because they can not explain why these earthquakes 
occur periodically and why they generate different types of precursors. 

 

2. PRECURSORS OF PERIODIC EARTHQUAKES 

Different types of precursors are appeared in the periodic earthquakes, while no such precursors are 
observed in the volcanic or non-periodic earthquakes. Some of these precursors are as follows: 

1) Periodic earthquakes waves generally contain two types of properties as follows: 

a. P waves: These waves have only the mechanical properties, like the mechanical waves of 
volcanic and non-periodic earthquakes. 

b. S waves: These waves have electromagnetic properties and are different from the mechanical 
waves of volcanic and non-periodic earthquakes (Holliday, 1997). 

2) Periodic earthquakes waves, such as thunder waves, create noise and parasite on audio and video 
systems, while volcanic and non-periodic earthquakes do not affect these systems. This happened in the 
1990 Manjil, Iran earthquake (Kianoosh, 1996). 

3) Normally from 1 to 24 hours following a strong periodic earthquake, cloud storms appear in the sky 
and it begins to rain. This occurred in the 1979 Tabas, Iran and the 1990 Manjil, Iran earthquakes. 

4) Normally prior to periodic earthquakes different precursors and anomalies appear in the epicentral area 
such as: land deformation, change in the sea level, change in tilting of the ground and strain and stress 
in the earth's crust, change in the magnetic field intensity, change in the geomagnetic field, change in 
the earth currents, change in the earth resistivity, change in the earth gravity, change in the underground 
water level and chemical contents, change in the radon content of underground waters, change in the 
earth temperature, bubbling, muddying and swirling of well waters, animal behavior, etc. (Rikitake, 
1976 and 1982). 

5) Sometimes following to occurrence of periodic earthquakes, very bright thunders appear above the 
epicentral area. These thunders produce variable electrical discharges between the thunderclouds and 
the ground surface and may reach 10,000 volts per meter. Then, it may begin to rain 1 to 24 hours later. 
A loud sound may be heard even 20 km away from the area (Holliday, 1997). 

3. INTERNAL STRUCTURE OF THE EARTH CRUST 

Geological studies show that internal structure of the earth crust is composed of different materials. Within 
the continental crust, there are sedimentary rocks in the depth of 2 to 10 km. Most rocks are granite in the depth 
of 10 to 20 km. There is a layer of Basalt rock under the Granite layer. Earth crust in the oceans is composed of 
two main layers: 1) Sedimentary rocks, and 2) Basalt rocks. The hypocenters of most periodic earthquakes in the 
continents are located in the Granite layer, whereas in the oceans, are in the Basalt layer (Belousov, 1998). 

4. PRINCIPALS OF EARTHQUAKE PREDICTION BY THE KIANA METHOD 

 

4.1. Source of Periodic Earthquakes 

Laboratory experiments have shown that only electrical shocks, and not the mechanical shocks, can excite 
the crystals of the rock and vibrate them (Bueche, 1985). Therefore, vibration of earth crust due to periodic 
earthquakes is created by means of electrical energy in the rock crystals. Rock crystals are semi-conductors and 
attract electrical charges and cause changes in the geomagnetic and the electrical fields. This will increase the 
electrical potential and the electrical current, and consequently will decrease the electrical resistance in the 
epicentral area (Kramer, 1996). 
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On the other hand, natural decay radiations in the earth crust are absorbed by rock crystals and charge them 

as electrical energy (Borg, et al, 1977). When the amount of electrical charge reaches upto 60 to 100 milivolts 
per meter in the rock crystals, they can not tolerate this voltage and begin to vibrate and discharge the absorbed 
electrical charges (Holliday, 1997). 

Moreover, according to computed quantities, the earth's energy release due to earthquakes is about 1018 
Joules per year (Lomnitz, 1994), and the world annual natural decay energy is nearly the same figure (Uranium 
Institute, 1999). In another words, the annual released energy due to earthquakes is equal to the annual natural 
decay energy. This decay energy can change into electrical energy in the rocks, then vibrate them and cause 
periodic earthquakes. In addition, decay radiation can produce various types of precursors. 

It should also be noted that the world's annual released thermal energy through magma is about 6.25×1014 
Joules. A part of this energy changes to heat and the other part causes earthquakes (Belousov, 1968). 

The Kiana Method suggests that the absorbed electrical charges due to natural uranium radiations cause the 
rocks of the earth crust to vibrate and discharge the accumulated energy by means of mechanical shocks or 
periodic earthquakes. We should consider that most of hazardous earthquakes (about 98%) are counted as 
periodic. Now the question of what source(s) can produce the amount of the released energy due to earthquakes 
(1018 Joules/year) needs to be answered. Some possible answers could be as follows: 

1- Solar energy that radiates on the earth surface is about 7.6×1016 Joules per year (Holliday, 1997). This 
energy is not enough and cannot produce the energy for earthquakes sources. It should be noted that most of this 
energy is used for heating water and earth surface and some reflecting back. Solar energy can penetrate only a 
few meters below surface and not as deep as of earthquake epicenters.  

2- The thermal energy released through magma is about 6.25×1014 Joules per year (Holliday, 1997). It is 
believed that the plate tectonic movement which is due to convection in magma is the source of earthquakes. 
The lithosphere plates are 100km thick; it sits on a fluid-like region of mantle called the low-velocity zone 
(Physical Geology; Flint/ Skinner). If we assume that the source of earthquakes is this plate movement, then the 
total energy released by this should be equal to 1018 joules, but it is not. Because by considering that the 
lithosphere plates move 3 cm per year with a density of 2.7 tons/m3 only 2×1012 Joules of energy will be 
released by these movements. This shows that the energy released by earthquakes is 500.000 times grater than 
that of the plate movements. Therefore, we note that the plate tectonic movement energy is much less and can 
not produce the energy source of earthquakes. 

3- Since the natural uranium decay energy and the earthquakes released energy are almost equal (1018 
Joules/year), and then it could initially be assumed that the natural decay energy can be the source energy of 
periodic earthquakes. 

4.2 Semi-Conducting Capacitors 

Semi-conducting capacitors are a type of capacitors that are made of semi-conductor plates. These 
capacitors are suitable devices for saving the electrical energy for a long time. Semi-conducting capacitors are 
made of Granite or Basalt. In the nature, the source of the energy for periodic earthquakes is the natural semi-
conducting capacitors. Discharging the saved energy in micro-plates sometimes occur before the main shock 
which are called foreshocks. Sometimes some micro-plates discharge the energy simultaneously. These are 
called earthquake swarm. Some other times part of the saved energy in micro-plates discharge the energy after 
the main shock that is called aftershock. When a great amount of saved energy is discharged, it is called main 
shock (Rikitake, 1976 and 1982; Motohiko, 2004). 

Electrical energy always appears on the shell of the conducting or semi-conducting plates and the most 
collection of the electrical charges are seen on the plate edges (Holliday, 1997). Before earthquake occurrence, 
electrical field and magnetic field increase at the epicenter and electrical resistant of the earth begin to decrease 
(Rikitake, 1976; Lomnites, 1994). 

5. PROCEDURE FOR EARTHQUAKES PREDICTION BY THE KIANA METHOD 

Periodic earthquakes are predicted by the Kiana Method according to the following steps: 

1- First Step 

In the first step, we measure the electrical resistance, the electrical field and the magnetic field at the four 
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corners and the center of the area under consideration. The measurements are repeated every day until different 
values of measured data are observed. Then, the two different values are compared with each other. One of the 
following two states maybe observed: 

a) First state: 

 R2 / R1 ≥ 1 (Eq. 1) 

 E2 / E1 < 1 (Eq. 2) 

 B2 / B1 < 1 (Eq. 3) 

Where  

R1= First electrical resistance  

R2= Last electrical resistance 

E1= First electrical field 

E2= Last electrical field 

B1= First magnetic field 

B2= Last magnetic field 

This state means that the area is stable and no earthquake will occur in the area in the near future. 

b) Second state: 

 R2 / R1 < 1 (Eq. 4) 

 E2 / E1 > 1 (Eq. 5) 

 B2 / B1 > 1 (Eq. 6) 

This state means that the area is unstable and earthquake will occur in the area in the future  

2- Second Step  

When we found that the area is unstable and the earthquake will occur in future, we try to determine the 
Magnitude (M) and the Time (t) of the earthquake occurrence using the following procedure and formulas: 

First, the total electric potential difference is calculated according to the following formula:  

 Vt = r / CR1 = 6.3×106 / 7.1×10-4 R1 = 6.3×10¹º / 7.1R1 (Eq. 7) 

Where, 

Vt = Total electric potential difference in the area, in volts (V) 

r = Radius of the earth = 6.3×106 meters (m)  

C = Electric capacity of the earth = 7.1×10-4 Farads (F) 

R1 = Earth electrical resistance per meter, in ohms 

Then, the total electric change is calculated using following formula: 

 qt = CVt = 7.1×10-4 Vt (Eq. 8) 

Where, qt = Total electric change in the area, in Qullons (c) 

After that, the total electrical energy stored in the hypocenter is obtained using Equation (9). 

 Wt = qt Vt / 2 = 7.1×10-4 Vt / 2 (Eq. 9) 

Where,Wt = Total electrical energy stored in the hypocenter, in Joules (J) 

We should note that the annual earthquakes released energy is equal to 1018 Joules or 2.778 ×1015 Mw.h  

Then, formula (10) can be used to estimate the remaining time to the future earthquake. 
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 tT = qt / Imax (Eq. 10) 

Where, 

tT = Total time between the moment of the measured electrical resistance and the moment of the future 
earthquake occurrence, in seconds (s). 

Imax = Maximum earth electrical current at the moment of the earthquake occurrence in Amper (A). 

Note: At the moment of the earthquake occurrence, Imax reaches to 100 mA per meter, and Vt increases to its 
maximum i.e., 60 to 100 mV per meter (Rikitake, 1982 and Lomnitz, 1994). 

The Magnitude of the predicted earthquake can be estimated using: 

 
1.73

 2.9  E log 0.67  M ×
=  (Eq. 11) 

Where  

M = Magnitude of the future earthquake in Richter scale. 

The total energy of the forecasted earthquake may be estimated by: 

 
0.67

 2.9  1.73M    E Log +
=  (Eq. 12) 

Where  

E = Total energy of the future earthquake in ergs 

The affected area of the forecasted earthquake can be estimated using: 

 A = dc / ε (Eq. 13) 

Where  

A = Affected area of the future earthquake in square meters (m²) 

d = Depth of the hypocenter in meters (m) 

ε = Permittivity constant = 8.85×10-¹² F/m 

 

EXAMPLE 

The following example is solved for more clarification: 

In an area the electrical resistance was measured at 50Ω in 10m. The magnitude (M) and the future 
earthquake occurrence time (tT) can be estimated as follows: 

VT = r / CR1 = 6.3 × 106/(7.1 × 10-4 × 50/10)  (v)  

qT = CVt = 7.1 × 10-4 × 1.77 × 109 = 1.25 × 106  (c) 

WT = ½ qt × vt = ½ × 1.25 × 106 × 1.77 × 109 = 1.1 × 1015 Joules = 1.1 × 10²² ergs 

scaleRichter in  6.8 
1.73

  2.9 - 22.04  0.67 
1.73

 2.9 -E log 0.67  M =
×

=
×

=  

months 4.8  days 144.6  sec 10  1.25  
0.1

10  1.25  I / q  t 7
6

maxTT ==×=
×

==  

Therefore, an earthquake with magnitude M=6.8 Richter is estimated. The earthquake will occur about 4.8 
months since the time of the measurement. Table 1 summarizes the estimated magnitude and the remaining time 
to the occurrence of some earthquakes following to the measurement of electrical resistance in an assumed area. 
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Table 1 Kiana table for periodical earthquake prediction of a suspected area 

Electrical 
Resistance 
permeter 

(Ωm) 

Total 
potential 
difference 

(V) 

Electric 
charges 

(C) 

Energy
(Joules)

Energy
(ergs) 

Magnitude 
(Richter ) 

(M) 

Time of 
earthquake 
occurrence 

(t) 

0.16 5.30×10¹º 3.76×107 1025 1018 8.0 3.76×108 sec 
(11.9 years) 

0.52 1.57×10¹º 1.18×107 1024 1017 7.6 1.18×108 sec 
(3.7 years) 

1.60 5.30×109 3.76×106 10²³ 1016 7.2 3.76×107 sec 
(1.19 years) 

5.26 1.57×109 1.18×106 10²² 1015 6.8 1.18×107 sec 
(4.5 months) 

16.0 5.30×108 3.76×105 10²¹ 1014 6.4 3.76×106 sec 
(43.5 days) 

52.6 1.57×108 1.18×105 10²º 10¹³ 6.0 1.18×106 sec 
(13.6 days) 

160 5.30×107 3.76×104 1019 10¹² 5.6 3.76×105 sec 
(4.3 days) 

560 1.57×107 1.18×104 1018 10¹¹ 5.2 1.18×105 sec 
(1.3 days) 

1600 5.30×106 3.76×10³ 1017 10¹º 4.9 3.76×104 sec 
(10.4 hours) 

5260 1.57×106 1.18×10³ 1016 109 4.5 1.18×104 sec 
(3.2 hours) 

16,000 5.30×105 3.76×10² 1015 108 4.1 3.76×10³ sec 
(1 hour) 

52,600 1.57×105 1.18×10² 1014 107 3.7 1.18×10³ sec 
(19.6 min) 

160,000 5.30×104 3.76×10¹ 10¹³ 106 3.3 3.76×10² sec 
(6.2min) 

526,000 1.57×104 1.18×10¹ 10¹² 105 2.9 1.18×10² sec 
(1.9min) 

1,600,000 5.30×10³ 3.76×10º 10¹¹ 104 2.5 3.76×10¹ sec 
(37.6 sec) 

 

6. CONCLUSIONS  
Earthquake prediction by Kiana method, like other practical earthquake prediction methods, uses precursors 

for earthquake prediction. While other methods use variety of precursors, Kiana method uses only electrical 
resistance as the main precursor and predicts the future earthquake with a high precision. Using Kiana method 
for prediction of future earthquakes is easier and more accurate comparing to other conventional methods. 
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