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and industry in Iran, especially in areas with arid and semi-arid climates.
Therefore, due to the high importance of groundwater resources, it is necessary
to know the hydrodynamic parameters in order to determine the natural flow of
water and manage the optimal utilization of groundwater resources. Considering
the role of the Daloon-Meydavood aquifer in providing part of the water needed
in the study area, especially for agricultural purposes, the hydrodynamic
parameters of this aquifer were estimated using the methods of grain size analysis,
geophysics and pumping test. The parameters were calculated by all three
methods and validated using the flow rate of the exploitation wells. In all three
methods, the hydrodynamic parameters (Hydraulic conductivity, Specific yeild,
transmissivity coefficient) are the highest in the north and northeast and the
lowest in the south and northwest. The results showed that 2 methods including
grain size analysisand pumping test had the most similarity with the discharge

map of the exploitationwells.

Introduction

Underground water is one of the vital and
important resources in Iran, which is exploited
for various purposes, including agriculture,
drinking, industry, etc. In recent years, water
stress has increased, especially in underground
water sources to supply water needed for various
purposes, so that the water taken from wells is
mostly more than the renewable capacity of the
aquifer, which causes a lot of environmental and
economic consequences (Keyhomayoon, 2022).
So that currently, out of 609 plains in the
country, more than 300 plains, where most of the
country's population is located, are considered as
critical and semi-critical plains (Keyhomayoon,
2022). The hydrodynamic coefficients of the

aquifer are the most important hydrogeological
information to describe the characteristics of
each watershed, and most of the research and
executive projects and plans for the management
of aquifers depend on the existence of accurate
and correct hydrodynamic coefficients. The
main and most accurate method to determine the
hydrodynamic coefficients of aquifers is to
perform a pumping test, which is usually very
expensive and its implementation in most areas,
especially dry areas (due to the increase in
drilling depth), faces many limitations. For this
reason, in recent years, trying to find the fastest
and most economical solution and the possibility
of performing these tests in most regions has led
to the presentation of various methods.

Cite this article: Mazrae Asl, S., Akbari, F., Irani Asl, E., & Hoseini Shafeai, L. (2024). Comparison of hydrodynamic
coefficients of Dalon- Meydavood plain by grain size analysis, geophysics and pumping test methods. Journal
of Engineering Geology, 18 (1), 25-44. https//doi.org/10.22034/JEG.2024.18.1.1019741

© The Author(s).

Publisher: Kharazmi University.

DOI: https//doi.org/10.22034/JEG.2024.18.1.1019741




Journal of Engineering Geology, Volume 18, Issue 1, 2024

26

Dalon- Meydavood plain is one of the most
important alluvial aquifers in the study area in
the northeast of Ramhormoz city in Khuzestan
province. In recent years, due to several reasons,
including recent droughts, the decrease in the
water level of the plain has caused a worrying
challenge. It is necessary to estimate the
parameters and hydrodynamic coefficients of the
plain in order to advance the goals of proper
groundwater management.

Materials and Methods

The Dalon- Meydavood aquifer, covering an
area of 68 square kilometers, is bordered by the

Ramhormoz aquifer to the east and the
Manganan aquifer to the north. The main river in
this area is the Ala River, which is considered
one of the two major tributaries of the Jareh
River. The Midavod-Dalon Plain is located in
the north-east of Khuzestan Province. This
region is part of the folded Zagros.

Information from 15 exploration wells, 19
exploitation wells and 31 soundings were
extracted to  calculate hydrodynamic
coefficients. These coefficients were then
calculated using the grain size analysis, pump
test and geophysical methods with the flow map
of the production wells and validation of these
methods was carried out.
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Fig. 1. Geological map and outcrop formations around Dalon-Meydavood aquifer

Results and Discussion

Based on the grading of hydraulic conductivity,
it varies from 0.16 m in the south to 8.8 m in the
north, northeast (adjacent to Gachsaran
Formation) near the Asmari Formation. Also,
the amount of transferability and specific
drainage was estimated from about 20 square
meters per day in the south and west of the
aquifer to 385 square meters per day in the north
and northeast parts, respectively. The values of

Sy in the Dalon-Midwood aquifer vary from
about 0.0018 to 0.13.

In order to calculate the hydrodynamic
coefficients by the pumping test method, the
information of 7 exploitation wells was used.
Based on the results obtained from this method,
the hydrodynamic coefficients (hydraulic
conductivity, transferability and specific
drainage) show a decreasing trend from
northeast and east to west and south.
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Based on geophysical information, hydraulic
conductivity varies from a minimum of 1.45 to
a maximum of 5.94 meters per day. Also,
special irrigation has a decreasing trend from
north to south.

Finally, to wverify the obtained data, the
information of the flow of exploitation wells
was used. The maximum flow of extraction in
the northeast and east of the aquifer is located
in the villages of Meydavood Bala, Sarle and
Dalon. The exploitation wells have the highest
flow. Also, this represents the higher
hydrodynamic coefficients of these areas of the
aquifer. Most of the wells dug in these areas hit
the water surface at a lower depth and are
shallow wells.

Conclusions

The Dalon- Meydavood aquifer is surrounded
by outcrops of the Asmari and Gachsaran
formations, and its alluvial extent is small. Fine
and coarse particles resulting from the erosion
of the Asmari highlands and Gachsaran formed
the alluvium of this plain. Based on the grading
method, the hydraulic conductivity decreases

from northeast to northwest and south, and its
range of changes is from 0.16 meters per day to
8.8 meters per day. The transmissivity of the
plain varies between 20-385 square meters per
day based on the grain size analysis method, and
its maximum value is observed in the north and
northeast. The specific drainage parameter
based on the logs of drilled wells showed that
the aquifer has more specific drainage in the
eastern half and this parameter decreases as you
move towards the western half of the plain.
Investigating the hydrodynamic coefficients
using the pumping test method, the highest
value is observed in the northeast and the lowest
value is observed in the south. According to the
data obtained from geophysical investigations,
the transferability in the studied plain has a
decreasing trend from the northeast and east of
the aquifer to the southeast and west.
Examining the 3 methods calculated with the
drawn flow rate map showed that the
hydrodynamic coefficients calculated based on
the grading and pumping test are most similar
to the flow rate map of exploitation wells and
density of wells.
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BOUWER Sy K m/d

CLAY 3 102-10*
FINE SAND 23 1-5

MEDIUM SAND 28 5-2*10"
COARSE SAND 27 2*10%-102
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