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20 February 2024 Introduction _ o o
Accepted: The management of water resources, especially groundwater in arid and semi-arid
18 March 2024 regions, is of particular importance. Inaccuracy of recognition and indiscriminate
Published: exploitation in the following prospects will lead to irreparable damage such as a
19 March 2024 sharp and irreversible drop in the underground water level, a decrease in the flow

rate of wells and canals, and changes in the pattern of groundwater flow. According
Keywords:

to the investigations, the analysis of changes in the underground water level of
Mashhad Plain in 2018 was not studied and this study was observed among the
researchers. For this purpose, this research, to investigate the spatial changes and the

Groundwater level,
Mashhad Plain

Aquiferl, . underground water level of Mashhad Plain in Razavi Khorasan province using the
:r[;[\e/\;po ation, underground water level monitoring network (observation wells) in the 11-year

statistical period (2011-2021) with the help of weighted interpolation method.
Inverse distance decimation (IDW) was discussed.

Materials and methods

The catchment area of Qara Qom is a mountainous region, so 35% of it is plain and
the rest includes highlands and Mahor hills. The maximum height of the basin at
Binaloud Peak is 3249 meters the minimum at the outlet is 880 meters and its average
height is 1800 meters above sea level. The Mashhad plain, which is a part of this
basin, has an area of 9910 square kilometres, of which 3776 square kilometres are
plains and 6133 square kilometres are highlands.
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To carry out this research, the statistics of observation wells from 2011-2021
during two five-year periods were examined. Using Excel 2017 software,
statistical data were first sorted; Then the representative hydrograph of the 11 years
of the Mashhad Plain aquifer was drawn using equation (1).

Y h X A4
h,= 2427 (1)
T AT

First, using ArcMap 10.8 software, the observation wells were classified and the
area (Aj) of each one was obtained, then the groundwater level (h;) of each
observation well was multiplied by its area and averaged and divided by The main
purpose of hydrograph drawing is to obtain the groundwater level changes using
ArcMap 10.8 software with the average water level observed in the relevant
statistical period and with the help of IDW zoning maps of the period. 11-year,
first and second five-year and 11-year underground water level map has been
drawn.

Results and discussion

To prepare maps of the groundwater level, the information from 62 observation
wells was entered into ArcMap 10.8 software and interpolated using the inverse
distance weighting method. The maps of the groundwater level show that the
groundwater level of the studied area was 10-80 meters in the first five years and
10-100 meters in the second five years.

The representative hydrograph of the aquifer of the study area of Mashhad Plain
has been measured and drawn using the monthly statistics of the underground
water level in 62 observation wells where the height of the reference point is
known from the open sea level. The underground water level has a downward trend
during the 11 years. The water level drop in this aquifer in April 2010 compared
to March 1400 was 3.56 meters, which shows an average annual drop of 0.33
meters (Figure 1).
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Fig 1. Hydrograph of the Mashhad Plain aquifer (11-year period).

Conclusion

Akbari and Jargeh (2018) in a research reached the results that factors such as
drought, decrease in rainfall, increase in population and illegal well drilling are
effective in the process of underground water drop in Mashhad Plain. In this
research, spatial and temporal changes in the quantitative parameters of Mashhad
plain underground water were evaluated. The results obtained by using maps and
representative hydrographs in this research show that the depth of reaching the
underground water level in Mashhad Plain increases by 0.33 meters every year.



Therefore, due to the importance of this plain in the economy and the livelihood
of the residents, it is necessary to adopt appropriate solutions for this problem,
such as valuing water as the most valuable substance in nature, preventing the
harvesting of unauthorized wells, and preventing the development of gardens in
the headlands. rivers, preserving the bed and sanctity of rivers as the best bed for
feeding the aquifer, changing irrigation methods and the pattern of cultivation and
saving water in the agricultural sector, using treated sewage water and replacing it
with the agricultural sector, promoting the culture of correct use of water, It can
improve unfavourable conditions to some extent.
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Table 1. Classification of mountains and plains in the Mashhad watershed.
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