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In this research, the aquifer potential of Jiroft Plain was investigated in
terms of quantity and quality. For this purpose, the groundwater potential
index and the groundwater quality index were calculated using the
hierarchical analysis process. Related parameters were used to calculate the
groundwater potential index. The groundwater quality index was also
calculated according to the amount of dissolved solids in the groundwater,
the total hardness, and the concentration of sodium, sulfate, and chloride
ions. Finally, using the capabilities of the geographic, information system,
maps of the quantitative and qualitative potential of groundwater were
prepared. Based on the obtained results, Jiroft Plain was divided into three
categories, good, medium, and poor, in terms of quantitative potential,
which accounted for 42, 32, and 26% of the area of the plain, respectively.
From the point of view of qualitative potential, Jiroft plain is divided into
four areas: unsuitable, poor, acceptable, and good, which cover 2, 11, 27,
and 60% of the area of Jiroft plain, respectively. Based on the results of this
research, the best groundwater potential is observed in the middle part of
the plain and the weakest groundwater potential is observed in its eastern
and southern margins. In terms of quality potential, except for the south and
southwest parts of the plain, the quality potential of groundwater is suitable
in other parts.

© Authors, Published by Environment and Water Engineering journal. This is an open-access
article distributed under the CC BY (license http://creativecommons.org/licenses/by/4.0/).
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Introduction

potential maps are mainly used as an indicator of

In recent decades, the improper management of
water resources in Iran has caused the crisis of
water shortage and environmental problems such
as the salinization of aquifers and land
subsidence. Evaluation of the groundwater
potential is a vital factor for the optimal
management of groundwater resources. Water
level and quality data are important to assess the
status of the aquifer’s balance. Groundwater
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groundwater availability. However, information
on groundwater quality is also needed for the
proper management of aquifers.

Groundwater quantitative aspects are mostly
considered for the identification of groundwater
potential zones, while both quantitative and
qualitative aspects should be considered in the
potential evaluation. Groundwater quality status
depends on the factors such as aquifer geological
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Potential of Groundwater Resources in Jiroft Plain

conditions, physiography, soil type, pumping
rate, recharge rate, and land wuse types.
Groundwater qualitative parameters such as total
dissolved solids, total hardness, sodium ion,
sulfate ion, and chloride ion are important for
groundwater suitability assessment. In this study,
a methodology is proposed for the identification
of groundwater zones both in terms of quantity
and quality based on the analytic hierarchy
process (AHP).

Materials and Methods

To investigate the evaporation rate, the soils
were The study area is Jiroft plain in the south of
Kerman province. This plain is one of the most
important agricultural production areas in lran.
The Jiroft plain groundwater potential indexes
(groundwater potential index and groundwater
quality index) are identified based on the analytic
hierarchy  process. The capabilities of
geographical information systems (GIS) have
also been used for this purpose. The groundwater
potential index (GWPI) can be calculated as:

GWPI = ¥, R;W; (1)

Where, R and W represent the rate and weight of
the desired parameter (i), respectively.

In GWPI calculation, geology, groundwater
depth, groundwater recharge, rainfall, land use,
soil, slope, elevation, drainage density, and fault
density are considered as influencing parameters.

The groundwater quality index (GWQI) can also
be calculated as:

GWQI = YiL; RjW; 2

Where, R and W indicate the rate and weight of
the parameter (i), respectively. Factors included
in GWQI vary depending on total dissolved
solids, total hardness and concentration of
sodium, sulfate, and chloride ions.

The final groundwater potential index map and
groundwater quality index map were prepared in
GIS environment.

Results

The GWPI and GWQI maps are shown in Fig. 1.
According to Fig. 1a, the Jiroft plain has been
classified into three groundwater potential zones.
These zones are good, moderate, and poor and
cover 401.2, 498, and 663 Km? of the study area,
respectively. As shown in Fig. 2b, the Jiroft plain
has been classified into four quality zones. These
zones are very poor, poor, acceptable, and good
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covering 31, 178.4, 424.9, and 946.8 km? of the
Jiroft plain area, respectively.

GWPI
[ ]019-0232 Poor

[[70233-025 Moderate
I 0251-0296 Good

Water potential

(2)

Water quality

B 0.05-0.15
B o.16-03
B 031-04
[ Joa1-045

Very poor
Poor
Acceptable
Good

(b)

Fig. 1 a) groundwater potential index map
and b) groundwater quality index map

Wells discharge data, aquifer transmissivity, and
the amount of groundwater fluctuations were
used to validate the resulting GWPI and GWQI
maps. The highest measured discharge is related

to the wells located in the middle parts of Jiroft

Plain. There is a direct relationship between the
aquifer transmissivity and the groundwater
potential index (R? = 0.49). The groundwater
potential index has an inverse relationship with

the amount of groundwater fluctuations. The

abovementioned contents indicate the efficiency
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of the models used in this study to evaluate the
groundwater potential of the Jiroft plain.

Conclusion

The results of this study showed that the middle
part of the Jiroft plain has the most suitable
groundwater potential and a poor groundwater
potential is observed in the east and south of the
plain. The groundwater quality potential is
suitable in a large part of the north and center of
the plain. And, the groundwater has a poor and
very poor potential in the south of the study area.
The existence of fine-grained sediments in the
southern part of the plain has reduced the
guantitative and  qualitative  groundwater
potential.

The study results showed that the quantitative
and qualitative potential of groundwater can be
assessed using available data and geographical
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information system capabilities. Monitoring well
data along with groundwater potential and
groundwater quality index maps reveals the
aquifer potential. Moreover, this study shows
that decision-makers need to consider both
groundwater quantity and quality aspects for the
optimal management of groundwater resources.
The methodology of this paper is generic in
nature. It can be properly modified for other
groundwater quality parameters based on local
groundwater quality and pollution situations.

Data Availability
The data used in this research are presented in
the text.
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Table 1 Assigned and normalized weights of the parameters for groundwater potential assessment

Parameter Norm_allzed Class Rate Assigned Normalized rate
Weight
Geology 0.15 Recent alluvium 9 1.00
5.9-27 9 0.43
Depth to ?r:]c;undwater 011 27 1-37 7 0.33
37.1-67.1 5 0.24
Recharge 4-6 3 0.20
(Piscopo index) 0.13 6-8 5 0.33
8-9 7 0.46
. 110-120 5 0.25
(rﬁﬁ;;‘;z;'r) 0.09 120.1-130 7 0.35
130.1-158.1 8 0.40
Agricultural land 8 0.36
Grassland 6 0.27
Land use 0.15 Bare land 5 0.23
Residential area 3 0.14
Sandy and silty loam 7 0.47
Soil 0.11 Sandy and silty clay 5 0.33
Clay 3 0.20
Drai . 0-0.5 8 0.50
rainage density 0.09 05-1 5 0.31
(km/km?) ' 1-1.4 3 0.19
Slope 0-2 8 0.42
(degree) 0.06 2.1-5 6 0.32
5.1-44.2 5 0.26
Elevation 456-633 8 0.39
(m) 0.06 633.1-712 7 0.31
712.1-1314 6 0.29
Fault 0-0.1 3 0.20
density 0.06 0.1-0.4 5 0.33
(km/km?) 0.4-0.8 7 0.47
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Table 2 Recharge ratings and weightings for the study area (Piscopo 2001, Al-Adamat et al. 2003).

Slope (%) Rainfall (mm/yr) Soil Permeability Recharge
Range Rate Range Rate Range Rate Range Rate
<2 4 > 850 4 High 5 11-13 10
2-10 3 700-850 3 Moderate to high 4 9-11 8
10-33 2 500-700 2 Moderate 3 7-9 5
>33 1 <500 1 Low 2 5-7 3

Very low 1 3-5 1
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Table 3 Normalized weights and rates for the individual features for water quality index

Parameter Normalized Weight Class Rate Assigned Normalized rate

<500 9 0.45

TDS 0.18 500-1000 7 0.35
(mg/l) ' 1000-2000 3 0.15
>2000 1 0.05

<250 9 0.45

TH 0.12 250-500 7 0.35
(mg/l) ' 500-1000 3 0.15
>1000 1 0.05

<115 9 0.45

Na* 0.25 115-230 7 0.35
(mg/l) ' 230-460 3 0.15
>460 1 0.05

<145 9 0.45

S04 0.16 145-280 7 0.35
(mg/l) ' 280-580 3 0.15
>580 1 0.05

<175 9 0.45

Cr 0.28 175-350 7 0.35
(mg/l) ' 350-700 3 0.15
>700 1 0.05
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