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Abstract- This study set out to investigate changes in physical and chemical indices of groundwater in Minab Plain caused 
by groundwater level decline. To this end, 12 groundwater samples were drawn from different wells across this plain 
between 22 November and 22 December 2015. Then, the parameters of acidity, electrical conductivity, and temperature were 
measured in situ and the major anions and cations at the Regional Water Laboratory of Hormozgan. Comparison of these 
parameters with EC and Cl, and other parameters measured in 2006 indicates increased concentrations of EC, Cl, Na, HCO3, 
TDS, as well as TH, and decreased concentration of SO4 over time. In addition, groundwater level and reservoir capacity 
decreased by 11.33 m and 287.179 million m3, respectively, resulting in lower groundwater quality and higher groundwater 
salinity. The characteristics and quality diagrams of water and maps were evaluated using AQ.QA and GIS. Comparison of 
the concentrations of major cations and anions in the regional groundwater showed the dominant cationic and anionic 
conditions were (Na>Mg>Ca>K) and (Cl>HCO3>SO4>CO3), respectively. Results suggested that the regional waters had 
good, acceptable, and average qualities for drinking. In terms of agricultural use, the dominant cations in the regional 
groundwater were Na followed by Mg. 
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I. INTRODUCTION 
 
Water quality assessment is typically conducted on 
the basis of the hydrochemical analysis [1 and 2]. 
Although the developing countries primarily attempt 
to find underground water suitable for drinking, 
agriculture, and industry, the quality of aquifers is 
overlooked in many projects [3]. 
 
Due to decreasing the reservoir capacity in Esteghlal 
Dam (Minab, Iran), excavation of Minab’s Riverbed 
has started in 2002-2003 and continued up to now to 
supply drinking water for Bandar Abbas; the result 
was the severe depletion of groundwater of the area 
[4]. Further, this aquifer provides drinking water for 
Minab and surrounding villages and for agricultural 
purposes in hundreds of hectares of land in 
downstream areas. Considering the importance of 
water quality in the health of residents and 
essentiality in continuous measurement of different 
water parameters, this study was conducted to assess 
the changes in physical and chemical indices of 
groundwater in Minab Plain for different uses. 
Among other works conducted in this field of study 
are the assessment of underground water quality in 
Iranshahr Plain by Rahnamarad et al. [5], and impact 
of geological formation on water quality by 
Lashkaripour [6].  
 
In this research, the effects of the decline in 
groundwater levels, such as ground settlement, 
drought, cracks in houses, abandoned houses, as well 
as the reduction in the quality of underground water 
for different uses and socio-economic problems, and 
the environmental impacts are discussed. 

II. LOCATION OF MINAB PLAIN AND 
GEOLOGY 
 
The Minab Plain is located in Hormozgan province in 
the south of Iran. (Fig.1). The plain has an area of 
652.5 km2, which approximately 373.940 km2 of this 
area is located in the study area. The area has a gentle 
topography and extends up to the sea with a very low 
slope (0.5%). The maximum heights of the plain is 90 
m. Minab River is the main river with tributaries 
originating from highlands of Rudan [7]. Minab Plain 
is an alluvial plain = covered by 405 km2 of 
Quaternary sediments. The sediments from old to 
new include terraces unit and old alluvial fans, central 
alluvium (Qt1a) with a thickness of 6.6 km2 in the 
southeastern of plain, terraces unit and new alluvial 
fans (Qt2) with a thickness of 126.3 km2 in whole of 
the plain.  
 
III. METHODOLOGY 
 
In order to the assess the changes in physical and 
chemical indices of groundwater in Minab Plain, 12 
groundwater samples were drawn from different 
wells to investigate major cations and anions in the 
water on December 2015 (Fig. 2). Next, the 
parameters of acidity,electrical conductivity, and 
temperature were measured in the field and all 
samples were carried to the laboratory. The main 
anions and cations such as Na+, Ca2+, K+, Cl-, HCO3-, 
SO4

2-, and CO3
2- were measured at the Regional 

Water Laboratory of Hormozgan by the standards of 
World Health Organization [9] and [10]. In addition, 
for quality assessment of the region's groundwater for 
agricultural use, values of sodium absorption ratio 



Changes in Physical and Chemical Indices of Groundwater in MINAB Plain, Iran, Caused by Water Level Decline 

Proceedings of The IIER International Conference, Muscat, Oman, 27th-28th January 2017, ISBN: 978-93-86083-34-0 

5 

(SAR), sodium percentage (Na %), residual sodium 
carbonate (RSC), and magnesium hazard (MH), and 
Wilcox diagram [11] (Na% versus electrical 
conductivity) were used. To determine the quality of 

the region's groundwater for drinking purposes, the 
samples were assessed using the descriptiveanalysis. 
 

 

 
Fig.1.The geological map with location of Minab Plain (from the geological map of Minab, 1: 250,000) [8]. 

 
IV. CHEMICAL ANALYSIS 
 
In this study, 12 water samples were evaluated and 
for each sample, 14 quantity parameters were 
assessed. Next, the mean, standard deviation, the 
coefficient of variation, maximum, minimum, mode, 
median, variance, and variation range (Table 1-4) 
were compared with analysis von December 2006 
water samples. Although PH is not a water chemical 
quality index, it is measuredbecause of the 
importance of this parameter. Experiments show that 
the mean, standard deviation, coefficient of variation, 
maximum, minimum, median, variance and range of 
PH are 7.9, 0.17, 2.15, 8.21, 7.61, 7.9, 0.029, and 0.6, 
respectively. Comparison of these values with 
December 2006 measurements indicates the reduced 

value of PH and a basic PH for all samples. A 
comparison of these parameters value in drinking 
water in Minab Plain with national standards is 
shown in Table 4. Based on this table, it can be stated 
that PH and calcium are in a standard range. 
Nevertheless, the values of electrical conductivity, 
total dissolved solids, chloride, and sodium are 50, 
42, 67, 41, and 100% higher than the maximum 
allowable value, respectively. 
 
The electrical conductivity measurements fall in the 
range of 1271 to 3112 µ mho/cm, with 33.33% of 
water samples falling in the desired threshold, 
16.67% falling in the allowable area, and 50% of 
water samples being higher than the allowable value. 
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Fig. 2. Sampling points and EC isovalue curves in the study area (December 2015). 

 

 
Fig. 3. The effects of the declining groundwater levels in Minab Plain. .A) Drought formation, B) Crack formation in house, C) Land 

subsidence, D) Crack formation in road. 
 

 
Fig.4.  A hydrograph of Minab Plain in the past 28 years. 
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Table 1: Summary of water sample analysis taken from wells in Minab Plain on December 2015 
(concentrations unit: TDS= meg/1, electrical conductivity= µmhos/cm, and total hardness=mg/l) 

 
 

Table 2: The statistical characteristic of various indices of chemical quality of underground water resources in Minab Plain on 
December 2015. (concentrations unit: TDS in meg/1, electrical conductivity in µmhos/cm, and total hardness in mg/l) 
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Table 3: The statistical characteristic of various indices of chemical quality of underground water resources in Minab Plain on 
December 2006 (concentrations unit:  TDS in meg/1, electrical conductivity in µmhos/cm, the total hardness in mg/l) [12]. 

 
 
Table 4: Descriptive statistics of the physical and chemical factors of groundwater resources in the study area in December 2015 and 

a comparison with national 1053 and international standards. WHO, 2008 

 
 
CONCLUSIONS 
 
Minab groundwater level is declined every year due 
to the large extractions so that it has been dropped to 
11.33 m over a period of 28 years and the reservoir 
capacity has been decreased by 287.179 mm3 (Fig. 3). 
The excess pumping of Minab Plain aquifer has had 
undesirable consequences such as reducing the 
volume of water reserves, mandatory increase the 
wells depth, drying the resources, land settlement, 
creating fissures in the ground and buildings, 
damages to the facility, drying gardens and farms, 
adverse economic and social consequences and 
reducing the groundwater quality (Fig.4). Evaluating 
the correlation between electrical conductivity and 
water quality indicators suggested that there is a 
considerable relation between the electrical 
conductivity and the total dissolved solids. There is a 
good relation between magnesium and the EC, as 
well. Considering the obtained correlation coefficient 
it can be represented a good relationship between 

electrical conductivity chloride and electrical 
conductivity with the concentration of sodium in 
groundwater of Minab Plain, however, there is no 
relationship between bicarbonate ion and the 
electrical conductivity. The results of evaluating the 
ratio between the ions in water of area show that 
these ratios have been increased compared to those in 
2006. 
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