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Fig. 1. Location of Shamil-Takht aquifer in the study area
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Fig. 2. Basin classification of the study area
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Table 3. Classification of quantitative values of pollution risk index by WRASTIC method
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Abstract
In order to design and optimize the quality monitoring network in areas with several sub-basins,

it is necessary to know the criteria that affect them, so that in each sub-basin the presence or

absence of a monitoring station and the required parameters can be determined. In this respect,

the use of the surface water pollution index, namely WRASTIC, can be effective. The WRASTIC

model is a practical and advanced method for assessing the risk and potential of pollution in sub-

basins. Due to its role in the drinking water supply of the city of Bandar Abbas, monitoring the

quality of the Shamil-Takht study area is very beneficial. Therefore, to assess the risk of pollution

in this plain, the basin was divided into 16 sub-basins using Global Mapper software. The

WRASTIC index was presented as different layers of information, and its value was calculated

for each sub-basin by rating by expert judgement method, weighting by hierarchical analysis

method, and merging layers using weighted overlap. The results showed that three sub-basins

have high risk and three sub-basins have low risk. Then, according to the condition of the streams

in each sub-basin, the pollution index and its importance, the number of quality monitoring

stations and the necessary parameters in this area were determined. Accordingly, five stations

were added to the existing ten hydrometric stations at different locations. In the final 15 stations,

the measurement of general parameters and major ions was included in the proposed agenda. The

measurement of parameters such as phosphate/phosphorus and nitrate/nitrite was also included

in six sub-basins, and heavy metals in three sub-basins.

Keywords: Optimization, WRASTIC, Shamil Takht, Risk, Pollution index.

Introduction

Nowadays, water quality monitoring has become one of the most important issues related to water
resources management. The quality monitoring network should be designed and optimized in such a
way that the spatial distribution of the variables and their type is a relatively complete representation

of the water quality conditions of the region. In this respect, it may be necessary to plan the monitoring
parameters and associated spatio-temporal frequencies by knowing the sensitivity conditions of
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different points in the plain.The WRASTIC index has been used to locate the sensitivity of the plain
to surface water pollutants (e.g., Alavipoor et al., 2016; Banikhedmat et al., 2018). Therefore, we
used this index to optimize the surface water monitoring network in Shamil-Takht studies in southern
Iran.

Materials and Methods
Study area
The Shamil-Takht basin is located in the south of Iran and in the east of Hormozgan province. The
major rivers of the basin in the plain are the Hasanlangi (including the two branches of the Shamil
and Zandan) and Jalabi, on which the Shamil and Nyan reservoir dams have been built.

Methods
The first step in zoning the Shamil-Takht study area is to divide it into hydrological sub-basins with
the same characteristics. Based on this, the study area was divided into 16 sub-basins using the
1/250,000 topographic maps and Global Mapper software. The effective parameters in the zoning of
surface water pollution risk were then investigated using the WRASTIC model. After the preparation
of benchmark maps, the final map of the Varastik index in the study area was prepared using the
Analytic Hierarchy Process (AHP) decision-making system. Finally, the quantitative values of the
pollution risk index were classified into three categories of low, medium and high pollution by the
WRASTIC method.
Results and Discussion

The results of the WRASTIC zoning show that sub-basins 11 and 12 are the most important those in
terms of the surface water sensitivity index. Agricultural Impact (A) and Industrial Impact are among
the most effective indicators in determining the WRASTIC values of this study. The existence of 10
hydrometric stations in the study area of Shamil-Takht indicates the insufficiency of these stations
for comprehensive quality monitoring. Therefore, due to the physiographic pattern, five proposed
points were added to these stations (Fig. 1).


http://dx.doi.org/10.22034/JEG.2023.17.4.1019232
https://c4i2016.khu.ac.ir/jeg/article-1-3099-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-22 ]

[ DOI: 10.22034/JEG.2023.17.4.1019232 ]

Journal of Engineering Geology, Vol. 17, No. 4, Winter 2023

S6°30'F

S6%45'E S70'E

28°0'N
&

27°30'N 27°45'N

27°I5'N

WARSTIC INDEX (PERCNT)

B proposed stations
®  Hydrometry station

we= Streams
Watershe Sub-basins

27°45'N

27°930'N

B <025 >
g L _lox-s0 — — K Z
.50 o s 10 20 “
T T T
56°30'F 56°45'E 570°E

Fig. 1. Proposed quality monitoring network
Presentation of the monitoring program of various parameters, including physical-chemical and
biological, in the sub-basins of the study area has been done using the effect of each type of pollutant
on the downstream sub-basin (Table 1).

Table 1. Providing a monitoring program for various parameters in the sub-basins of the study area

549

General Majo Other Parameters
Station Station Watershe . .. .. | Biological | heavy
Type Name 41D parameter r Phosphorus/phospha | nitrate/nitrit Parameter | metal
S lons te e s s
Sikhoran 1 * * - - - -
Selobam 3 - - - -
Darbagh 4 * - i ) i i
Stone
Z prison 5 * - i ) i i
= regiment
S Shamil 6 * * - - - -
g, Nyan 9 * * * * * _
§ Hasainlang 10 * * * * * *
S Head of
departmen 13 * * * * * -
t
Jalabi 15 * * - - - -
Serkhon 16 * * * * * -
A 2 * * - - - -
B 7 * * - - - -
Propose
- C 11 * * * * * *
d station D 12 < < < < < <
E 14 * * - - - B

General parameters: water discharge, dissolved oxygen and biological/chemical oxygen
turbidity, electrical conductivity, total dissolved and suspended solids.

Major ions: calcium, magnesium, sodium, potassium, bicarbonate, carbonate, sulfate, chlorine
Biological parameters: total coliform, facal coliform, types of parasites, amoeba, and pathogenic microbes

demand, temperature, pH,
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Conclusions
In the present study, the vulnerable areas in the sub-basins of the Shamil-Takht study area were
investigated using the WRASTIC method and the existing quality monitoring network was
optimized by identifying the sensitive sub-basins. In addition, important parameters for surface
water quality monitoring were identified in each sub-basin.
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