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Extended Abstract

Introduction

Fresh water is a limited and vulnerable
resource, and many people still do not have
access to sufficient resources for the basic
needs. Global increase in economic activities
and improvement of living standards has led
to increased competition and conflict over
limited fresh water resources (Nyaberi, 2010).
The ever-increasing population growth and
the increase in water demand for domestic and
agricultural use have created an urgent need to
address the issue of aquifer portability. For
this reason, the exploration of geological
formations of aquifer units in order to identify
potential areas with high  hydraulic
conductivity is very important. (Omeje et al.,
2021) The increase in porosity and hydraulic
conductivity leads to a high degree of
transmissibility, =~ which  confirms  the
assumption of high permeability (George et al.
2017). These hydrogeological features can be
estimated using electrical resistivity method.
Electrical resistivity method as a geophysical
method, among the different geophysical
methods used in groundwater investigation,
has the widest acceptance in underground
water exploration. (Obiora and Ibuot, 2020)
Areas with high hydraulic conductivity can be
identified using Electrical resistance explored.

Materials and Methods

Nahavand plain with a catchment area of 1902
Km? is one of the plains of the upper basin of
the Karkhe River. The resistivity method
originated from the work of the Schlumberger
brothers in the 1920s.

Vertical electrical soundings (VESs) were
conducted with Schlumberger configuration
in the upstream parts of selected springs. The
maximum distance of current electrodes was
kept (AB/2 =75-100 m). The main purpose of
interpreting of data is to determine the true
resistivity and thickness of the different layers
based on purely theoretical considerations.
Apparent resistivity is done with the purpose
of measuring the surface potential difference
due to the fluid flow inside the ground and as
a result the relative estimation of the hydraulic
parameters of the area such as porosity and so
on. Electrodes are distributed along a line
during resistive sounding tests. The intended
voicing position is centered on a midpoint.
The electrode arrangement used in data
collection was the Schlumberger electrode

array because it takes the most time in terms
of field work.

Results and Discussion

In Famaseb spring, there are three different
depths of 5.48 meters, 21.8 meters and 77.9
meters with different resistivity values. The
results of measuring Faresban spring were
also similar to Famaseb spring at three depths
and with three values of apparent resistivity.
In the said spring, the first layer was from the
ground to a depth of 6.88 meters (value of
apparent resistivity was 334 ohm-meters). The
third spring under investigation is the spring
of Ghale Baroodab, whose apparent resistivity
results show that the apparent resistivity is 213
ohm-meters up to a depth of nearly 2 meters,
which is a very consolidated layer, and then
there is a clay layer up to a depth of about 10
meter and the apparent specific resistance
value is about 1.14-ohm meter. In the Giyan
spring, the layer is consolidated and has low
permeability up to a depth of about 2 meters,
and the apparent resistivity is 85.7 ohm-
meters, and then a very hard and impermeable
layer is placed. Finally, the results of the
analysis of the Gonbadkabood spring show
that from the surface of the ground to a depth
of 4.69 meters There is a layer with low
permeability or medium gravel with an
apparent resistivity of 44.3 ohm-meters.

Conclusion

In this research, an attempt was made to
estimate the hydraulic conductivity of 5
important springs in the Nahavand plain of
Hamadan province using the Geo-electrical

method in order to be used for proper
management. Nahavand region is a karstic
region and therefore karstic springs were
investigated. The hydraulic conductivity value
of 4.62 m/day was observed as the lowest
hydraulic conductivity in the Ghale Baroodab
spring, which is in limit value with the
porosity. The hydraulic conductivity of the
springs has been calculated from the highest
to the lowest order in the springs of Giyan,
Gonbadkabood, Faresban and Famaseb. The
hydraulic conductivity of the Giyan spring is
5.71 times higher than the Ghale Baroodab
spring, and the difference in the hydraulic
conductivity of the Ghale Baroodab spring is
5.33 times less than the Faresban spring.
Giyan spring, which has the highest hydraulic
conductivity.
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Fig. 1. Map of the study area
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Table. 2 Calculation results of porosity and hydraulic conductivity estimation
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