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December 30, 2023 type of aquifer and the thickness of its aquifer layer. Geoelectrical method is one

of the most effective tools in determining and separating subsurface layers. The
electromagnetic method as well as, is a newer method that can play an important
role in determining the potential of subsurface layers with acceptable accuracy.
In this research, 10 electromagnetic logs were used to investigate the thickness
and separation of the aquifer layer of 5 karstic springs in Famaseb, Faresban,

Keywords: Gian, Ghale Baroodab and Gonbad kabood in the Nahavand plain of Hamedan
Karst, Spring, _ province. Logs were measured in the upstream of each spring, then the results of
Electromagnetic, electromagnetic extraction were checked in different frequency ranges. Finally,
Nahavand the output of electromagnetic logs was compared with 5 logs of the Geoelectric

method, which showed that the similarity in results of the two methods. The final
results showed that there is an aquifer layer in Famaseb spring up to a depth of 6
meters, Faresban spring to a depth of about 20 meters, Ghale Baroodab about 10
meters appearing with joints and fractures in these springs, Gian to a depth of
about 2 meters. The Gonbad kabood has an aquifer layer of up to 36 meters. The
highest thickness of the aquifer layer was estimated in Gonbad kabood spring and
the lowest in Gian spring.

1. Introduction

The ever-increasing growth of the population and the rise in water demand intensify the need to use the
geoelectric method (Mogaka, 2010). The ever-increasing growth of the water demand for domestic and
agricultural use have created an urgent need to deal with the issue (Omeje et al. 2021). Telluric electric
field frequency is simply called frequency selection method (FSM), which is a passive source
electromagnetic exploration method (Yang et al. 2017). The FSM method is similar to the acoustic
magneto telluric (AMT) method, but it only measures the horizontal electric component of the earth
and does not measure the magnetic field component. The frequency selection of this method is mostly
in the range of 15 Hz to 1.5 kHz, and the distance of the MN potential electrodes is usually 10 m to 20
m when using the profile method (Yulong et al. 2022).
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2. Materials and Methods

Nahavand Plain is in the upper basin of the Karkhe River and is located in the Zagros highlands. The
basic principle of the natural electric field frequency selection method is the amplitude of the natural
electric field of the geomagnetic field. The field distributed on the ground; the field change is a function
of the set of Maxwell's equation. The natural electric field geophysical tool is a type of electric field
on which the source of the current is considered to be ground formations rock field. The natural electric
field frequency selection method is called the frequency selection method for short. In principle, to
study ground field changes, to solve geological problems, it is an alternating current exploration method
that is based on the electric difference of the natural electromagnetic field of the earth (frequency 0-30
kHz) in several different frequencies of electromagnetic field changes (PQWT, 2022). The resistivity
method originated from the work of the Schlumberger brothers in the 1920s (Loke, 2002).

3. Results

The results of field measurements with the help of two geoelectric and electromagnetic methods for 5
springs of Nahavand plain showed in summary the apparent specific resistance values considered for
three layers in each spring by geoelectric method and the type and material of the layer. The upper and
lower parts of each spring were determined separately by electromagnetic method. The general results
of the two methods used show that in all investigated springs, the trend of changes in apparent specific
resistance was consistent with frequency. Also, the changes in each subsurface layer recorded by the
electromagnetic method with the change in the apparent specific resistance value of the same layers
were also recorded by the geoelectric method, which proves the accurate measurement of both methods
in the investigated areas. Both methods used for 5 Karstic springs in the region to determine the water
layer and water exploration showed that the electromagnetic method has high accuracy in estimating
the thickness of the underlying layers similar to the geoelectric method and the electromagnetic method
with higher speed and lower cost than other methods.

4.  Discussion and Conclusion

As the drilling of new wells are difficult task and expensive. In this research, the geoelectric and
electromagnetic methods combinely has been applied to estimate thickness of subsurface layers. The
geoelectric and electromagnetic methods were used to investigate the aquifer layer upstream of 5 Karst
springs in Nahavand. The maximum thickness of the aquifer layer was estimated at 36 meters in Gonbad
kabood spring and the lowest in Giyan spring with a depth of 2 meters. The results presented in this
research can be used for the purpose of water management.
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