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Abstract

In conditions of intensifying water stress, persistent decline of aquifers, and increasing
hydrogeological vulnerability in arid and semi-arid regions, monitoring water table
changes and identifying patterns of decline is essential for sustainable water resources
management. This study aimed to evaluate the temporal-spatial trend of groundwater
table changes in the Minab Plain over a 25-year period between 1381 and 1404.
Kendall rank correlation test, hydrograph analysis, and geographic information system
(GIS) were used to examine the trend of changes, spatial zoning of groundwater levels,
and extraction of groundwater flow direction in four four-year periods in 1390—1393,
1393-1397, 1397-1401, and 1401-1404. The results showed that groundwater levels
in all observation wells of the Minab Plain had a significant negative correlation with
time at a 99% confidence level. The overall hydrograph of the aquifer and the zoning
maps of the four-year time periods also showed that the groundwater level decline is
progressing with great intensity. The direction of groundwater flow did not show any
noticeable changes during the study period. Human and climatic factors, including
increasing water demand, unbalanced physical development, changing patterns of
water resource exploitation, and the effects of climate change, play a very prominent
role in deepening this trend. Therefore, the findings of this study emphasize the need
to establish integrated aquifer management strategies, control withdrawals, and set
programs compatible with the aquifer capacity.

Introduction

Water scarcity has been a serious concern in many countries. governments are still trying to access more
water resources and meet the needs of households, agriculture and industry. The imbalance between water
supply and demand lead to reduction in the quantity of groundwater resource. accordingly, the present study
was conducted to better understand the quantitative status of groundwater in MInab aquifer located in the
east of Hormozgan province.

Materials and Methods

The location of the study area in Hormozgan province and the location of the observation wells in the Minab
aquifer are shown in Figure 1. In this study, precipitation data and groundwater level were used to analyze
the representative hydrograph of Minab plain and map the groundwater level and flow direction maps during
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four foour-year periods. In addition, Kendall rank correlation coefficient was applied to determine the
statistical correlation between time variables and groundwater level measured at each observation well.
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Fig 1. The Geographical Position of the Study Area in Hormozgan Province

Results and Discussion

The representative hydrograph of the Minab Plain showed that the overall trend of the groundwater level
during a 24-year period (2002-2026) is downward (Figure 2). The decreasing trend groundwater level
indicates excessive extraction of groundwater and improper recharge of the aquifer. The significant negative
correlation coefficient (at 99% confidence level) with the time variable also confirms its decreasing trend
during the 24 years of the study period. The zoning map of groundwater level showed that the highest and
lowest groundwater levels belong to the first and fourth periods, respectively. In each four periods, the
highest and lowest groundwater levels were observed in the northeastern and southwestern parts of the
aquifer, respectively. The flow direction maps showed that the dominant flow direction in this plain is from
the north area towards the southpart of the aquifer.
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Fig 2 . The Representative hydrograph of the study area

Analysis of groundwater level maps of the study area showed that in all four four-year time periods, a
decreasing trend of groundwater level is clearly seen in the entire aquifer. Considering that in the first period,
a large area of the area, especially the southern, northern and western areas, was affected by higher levels,
which indicates suitable recharge conditions at that time (Figure 3). However, in the zonal maps of
groundwater level in the second and third periods, the foci of decline appeared more widely in the central
and eastern parts, which indicates an increase in pressure on groundwater resources in these areas (Figures
3).
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Fig 3. Average groundwater level in the third period of the 2011-2014 (a) , 2015-2018 (b), 2019-2022 (c),
2023-2026 (d) water year

Conclusion

The representative hydrograph of Minab plain had a downward trend during the 24-year period and
groundwater level showed a drop of more than 8 meters during this period. The groundwater level in all
observation wells demonestrated a strong positive correlation with time. The investigation of the zoning
maps of the groundwater level indicated a significant drop in the last four years of the studied period, which
was attributed to the uncontrolled withdrawals from the aquifer. The general direction of the groundwater
flow in the studied area was from the north to the south, which in the first two periods of the study, the flow
direction was aligned with the direction of the dominant slope of the plain, but in the last two periods, the
flow direction was reversed, which was attributed to the high density of production wells, excessive
withdrawals and inappropriate recharge.
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