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June 25. 2026 aquifer recharge. The water level fluctuation (WTF) method is one of the simplest and

’ most practical of these techniques. In this study, the recharge rate of the Jiroft Plain aquifer

was estimated by examining groundwater level fluctuations over a 24-year period. The
results of this study showed that the minimum, average, and maximum annual aquifer
recharge during this period were 0.97, 51.18, and 186.58 mm, respectively. The lowest
recharge rate occurred in the southern part of the aquifer, while the highest recharge rate

Keywords: occurred in its northeastern margin. Factors such as surface geomorphological features,

Groundwater, Recharge, soil texture, and characteristics of the unsaturated zone have influenced the spatial

Water table fluctuation, Jiroft | distribution of aquifer recharge. Hydrological drought has a significant impact on aquifer

Plain recharge. Additionally, increased aquifer pumping due to the expansion of agricultural
fields has also contributed to an increase in aquifer recharge.

1. Introduction

In groundwater science, recharge refers to the deep penetration of water into an aquifer and the addition of
water to its storage. Based on the water cycle, some of the rainfall infiltrates into the soil. This water
continues its deep penetration and eventually reaches the groundwater level. The recharge water causes the
groundwater level to rise. Surface water bodies (such as rivers and lakes), agricultural return flows,
subsurface water flows, and the injection of water into the aquifer (artificial recharge) can also serve as
sources of aquifer recharge. Climatic factors (such as rainfall, floods, and drought) and anthropogenic factors
(land use, artificial recharge, and pumping from aquifers) have a significant impact on groundwater recharge.
Estimating groundwater recharge is a key step in water resource management in arid and semi-arid regions
like the Jiroft Plain. The main objective of this study is to estimate the recharge rate of the Jiroft Plain aquifer
in southeastern Iran. The most important factors affecting the temporal and spatial variation of aquifer
recharge are also examined in this study.

2. Materials and Methods

The water level fluctuation method was used to estimate the recharge rate of the Jiroft Plain aquifer. In this
method, the total recharge of the groundwater system is calculated. By examining water level variations over
different time periods and considering the aquifer storage coefficient, the recharge rate is calculated using
the following equation:

R=S,.Ah/At (1)

where R is the groundwater recharge, Sy is the specific yield, Ah is the groundwater level rise during the
recharge period, and At is the recharge time period.

In this study, water level data from observation wells were examined over a 24-year period (1999-2022).
The water level rise in these wells was determined annually, and the annual recharge rate was calculated
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based on the aquifer storage coefficient. Factors affecting the rate of aquifer recharge, such as geological
characteristics, drought, aquifer withdrawal, and land use changes, were also investigated in this study.

3. Results

The minimum and maximum annual aquifer recharge rates are 0.4 and 636 mm over a 24-year period. The
highest aquifer recharge rate occurred in the northeastern part of the plain, and the lowest occurred in the
southern part. Large alluvial fans exist on the eastern margin of the plain. These alluvial fans and their coarse-
grained sediments play an important role in aquifer recharge. The fine-grained surface sediments in the
southern part of the aquifer have reduced the groundwater recharge potential. The Sabzevaran fault, with a
north—south trend, has affected the spatial distribution of aquifer recharge. Sediments of different types and
thicknesses are located on both sides of the fault, influencing groundwater recharge rates. The recharge rates
east of the fault are greater than those in the areas located to its west. The grain size of the sediments in the
unsaturated zone decreases from north to south across the plain. This situation also indicates a decrease in
permeability and aquifer recharge in the southern regions. The correlation coefficients of groundwater
recharge rates with meteorological and hydrological drought indices are 0.13 and 0.39, respectively. The
correlation coefficient between aquifer pumping rates and groundwater recharge is 0.48. In 2019, compared
to 2002, the area of rangelands decreased by 13 percent, while the area of agricultural lands and urban areas
increased by 9.8 percent and 2 percent, respectively. These changes have been accompanied by a relative
increase in aquifer recharge.

4. Discussion and Conclusion

This research showed that factors such as surface geological features, soil texture, and sediment types in the
unsaturated zone have affected the spatial distribution of aquifer recharge. Examining the relationship
between aquifer recharge and drought indices (meteorological and hydrological indices) showed that
hydrological drought has a greater impact on groundwater recharge. Land use changes and the conversion
of pastures to cultivation areas have increased water pumping from the aquifer. As a result, the volume of
irrigation return flows has increased, and consequently, the amount of groundwater recharge has also
increased. However, this increased recharge has not compensated for the water table drawdown resulting
from aquifer pumping, and the water level continues to decline. Therefore, making management decisions
to optimize cultivation patterns and reduce aquifer abstraction is of great importance.
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