Original Article

Journal of
Aquifer and Qanat

A

K/
*

Spring and Summer 2023, Vol. 4, No. 1, pp 1-15

d 10.22077/jaaq.2023.5130.1045

Investigation Of Spatial And Temporal Changes Of Qualitative
Parameters Of Qaen Plain Aquifer Using Interpolation Methods

Mahdiyeh ForuzanMehr™ "/ | Hossein KhozeymehNezhad 2

1. PhD student in water resources, Department of Water Sciences and Engineering, University of Birjand,

Birjand, Iran.

2. Associate Professor, Department of Water Science and Engineering, University of Birjand, Birjand,

Iran.

*ICorresponding Author: M.foruzanmehr_74@birjand.ac.ir

Received:
11 February 2022

Accepted:
24 May 2022

Published:
20 January 2024

Keywords:

Zoning,

Statistical Context,
Salinity,

Water Quality,
IDW

Extended abstract

Introduction

Water as a renewable resource has always been considered an essential
component of sustainable development. However, with the increasing
population and demand for water in various sectors such as agriculture,
industry, and domestic use, the pressure on water resources has increased
significantly. Therefore, optimal management of water resources is crucial
to ensure their sustainability. In this regard, identifying the factors that affect
the changes in groundwater quality and developing strategies to address
them can play a significant role in improving the management of water
resources. Moreover, it is essential to pay attention to the issue of water
pollution and take appropriate measures to prevent or mitigate its impacts.
The preparation of action plans based on the assessment of changes in
groundwater quality can be a valuable step towards sustainable water
resource management. This approach can help identify the most effective
ways to utilize water resources, reduce wasteful consumption, and protect
the environment as well as a framework for policymakers and stakeholders.
Overall, the conservation and sustainable management of water resources
require a comprehensive approach that takes into account the interrelated
issues of water quality and quantity. By adopting a holistic perspective, we

can ensure the long-term availability and sustainability of this vital resource.

Cite this article: ForuzanMehr, M. & KhozeymehNezhad, H. (2023). Investigation of spatial and temporal changes of qualitative
parameters of Qaen plain aquifer using interpolation methods. Journal of Aquifer and Qanat Title, 4 (1), 1-15.
DOI: http//doi.org/10.22077/jaaq.2023.5130.1045

Copyright: © 2022 by the authors. Licensee Journal of Aquifer and Qanat. This article is an open-access
BY NC

article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).



https://orcid.org/0009-0008-7219-7021
https://orcid.org/0000-0002-2731-1170

Material and method

Study Area

The city of Qaen in East Iran and North Khorasan Province, located at an altitude
of 1432 meters above sea level, has a continental climate with hot summers and
cold winters. The average annual rainfall in Qaen is 164 millimeters, making it one
of the driest cities in the province. The mean temperature in Qaen is 14 degrees
Celsius.

Geostatistical analysis

For spatial analysis of the data under investigation in the present research, we
employed techniques such as Inverse Distance Weighting (IDW), Geographic
Information System (GIS), Location-based interpolation (LPI), Simple Kriging
(SK), and Ordinary Kriging (OK) to transform point data into regional information.
Results and Discussion

The study compared the performance of five interpolation methods, including
inverse distance weighting (IDW), simple kriging (SK), ordinary kriging (OK),
local polynomial interpolation (LPI), and geographic information system (GIS), for
estimating the concentrations of calcium, magnesium, potassium, sodium, sulfate,
chloride, and total dissolved solids in the Qaen region's groundwater. The study
used data from two periods, 2009 and 2019, and evaluated the performance of each
method using the root mean square error (RMSE) and coefficient of determination
(RE). The results showed that the IDW method had the lowest RMSE and highest
RE for most of the parameters, indicating that it was the most accurate method for
interpolating these parameters. The LPI method had the highest RMSE for the
parameter HCO3, while the OK method had the lowest RMSE for the parameters
EC and Cl. The study also found that the concentration of most parameters
increased over time, with the northern parts of the study area experiencing the
greatest increase. The largest increases were observed for Ca2*, ClI,, and SO4?%
concentrations. The concentration of bicarbonate, sodium, and sulfate decreased
over time, except for a slight increase in sulfate concentration in some areas. The
changes in parameter concentrations may be due to various factors, including
changes in precipitation patterns, a decrease in groundwater recharge, and
increased exploitation of underground water resources. These findings can help
water resource managers and decision-makers better understand the dynamics of
groundwater quality in the Qaen region and take appropriate measures to protect
this vital resource.
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Fig 1. Study area (Qaen plain aquifer of South Khorasan province)
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Table 1. Evaluation of geostatistical methods for qualitative parameters in the study area in 2009 year

RMSE (1388)

Ca K Mg Na pH SO4 TDS  hco3 cl EC
IDW 091 051 059 024 060 030 035 013 011  0.08
GPI 280 062 055 036 027 026 066 209 016 0.7
LPI 169 292 107 238 977 028 724 1184 015 147
SK 111 077 035 029 053 034 019 012 024 018
OK 093 035 048 027 043 032 048 012 008 0.0

RE (1388)

Ca K Mg Na pH SO4 TDS  hco3 cl EC
IDW 043 100 033 016 039 024 013 021 013 013
GPI 088 100 035 020 016 022 026 028 028 095
LPI 061 099 394 097 270 029 219 032 220 472
SK 049 100 026 021 030 033 017 048 032 0.10
OK 056 100 027 024 027 035 031 021 019 0.0
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Table 2. Evaluation of geostatistical methods for qualitative parameters in the study area in 2019 year

RMSE (1398)

Ca K Mg Na pH S04 TDS hco3 Cl EC
IDW 0.32 0.41 0.35 020 0.80 0.16 0.06 0.42 0.01 0.01
GPI 0.69 0.38 0.47 030 073 0.59 0.25 0.40 0.08 0.08
LPI 0.54 0.38 044 027 073 0.52 0.22 0.38 0.08 0.07
SK 0.81 0.42 0.62 064 068 0.77 0.45 0.43 0.18 0.16
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Fig 7. Changes in Cl concentration (mg L) in the study area
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Fig 9. Changes in K concentration (mg L) in the study area
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Fig 10. Changes in Mg concentration (mg L) in the study area
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Fig 11. Changes in Na concentration (mg L) in the study area
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Fig 12. Changes in SO4 concentration (mg L) in the study area
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