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Investigating the Groundwater Fluctuations Level in Basin of Halil River,
Jiroft

Mohammad Naderianfar', Arsalan Faryabi®, Shapour Kouhestani¥, Maryam Safavi Gardini*

Abstract

Jiroft Plain with arid and semi-arid climate is one of the plains that experienced a significant
increase in groundwater depletion in recent years. In the present study, to investigate the
effects of precipitation and climatic conditions on the fluctuations of groundwater level,
precipitation data of 6 rain-gage and evaporation stations during 1992-2014 were used and the
average amount of precipitation of plain was calculated by Thiessen polygon method using
Chirps satellite data. The results of the Pearson correlation between precipitation and level of
groundwater showed a correlation of 0.23. However, the Standardized Precipitation Index was
used to find the effects of drought and wet periods on the groundwater level. The results of
consecutive time series analysis showed that SPI7 with 7 months long term scale has more
correlation (0.35) with the groundwater level of plain. Evaluation of the hydrographic data of
Jiroft plain in the statistical period of 2003-2014 showed that during this period, the
groundwater level dropped by 8.65 meters and the average annual decrease is 0.61 meters.
Also, the results of zoning maps using the Kriging method over 5-year intervals showed that
the groundwater level decrease in the south and central parts of the plain had more drop.
Then, using Ward analysis, Jiroft plain was divided into four clusters, which for cluster 1
Kalroud piezometer, for cluster 2 Saghari piezometer, for cluster 3, Konarsandal piezometer
and Finally for cluster 4, Chehre Abad piezometer were selected. The correlation of average
precipitation in each cluster with groundwater level fluctuations with the selected piezometers
of that cluster were 0.51, 0.37, 0.38 and 0.55 for Kalroud, Saghari, Konarsandal and Chehre
Abad respectively. Due to the sharp annual decline and over-depletion of the plain, if serious
and effective action is not taken in this regard, this plain will not only by exacerbate
environmental consequences but also will face economic and social problems in the future.

Keywords: Groundwater, SPI Index, Jiroft, Drought
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Investigating the Groundwater Fluctuations Level in Basin of Halil River,
Jiroft

Mohammad Naderianfar', Arsalan Faryabi®, Shapour Kouhestani®, Maryam Safavi Gardini*

Introduction:

Groundwater resources are one of the most significant and cheapest water resources. Proper
knowledge about them and using them systematically is significantly influential on the
sustainable development of social and economic operations in a region, especially in arid and
semi-arid regions. Groundwater depletion (a term often defined as long-term water-level
declines) and its consequences are considered one of the current problems in the country. In
the present study, we investigate the groundwater resources of Jiroft plain. The decrease in
precipitation and the improper actions of consumers have resulted in groundwater depletion in
Jiroft plain. This study uses precipitation delay and its correlation with groundwater level to
find the drought relationship. Due to the constant and continuous effect of precipitation on the
groundwater level, it is not desirable to examine the precipitation data monthly and
separately. However, in SPI (The Standard Precipitation Index), we can use monthly or even
yearly scales to study the effect of consecutive periods on the groundwater level.

On the other hand, precipitation data are scalars that are examined separately, while in SPI,
precipitation occurrence is evaluated based on the normal condition of the region. Moreover,
these changes in procedures affect the groundwater level. Therefore, since we can calculate
SPI in time and place scale, in the present study, we use it to analyze the effects of different
climates (wet periods and droughts) on groundwater level fluctuations in Jiroft plain.

Methodology:

In the present study, we used the Thiessen method to measure the average precipitation in the
plain. In addition to the Thiessen method, we used CHIRPS (Climate Hazards Group Infra-
Red Precipitation with Station data) to verify the data's accuracy. Also, we used statistics and
information from Jiroft plain’s piezometer to draw the hydrograph of the groundwater level,
employing the Thiessen method. Then, the correlation between groundwater level fluctuations
and SPI in different time scales was obtained.

In this study, we first classified the selected piezometers in the plain surface using cluster
analysis to find each cluster representative to investigate the effects of climatic parameters on
groundwater level fluctuations in different areas of the plain. In the next step, we calculate the
average precipitation in each cluster, and their relationship with the groundwater level
fluctuations in the selected piezometer of each cluster will be obtained.

1 Assistant Professor, Department of Water Engineering, Faculty of Agriculture, University of Jiroft, Kerman,
IRAN.09134488582. Corresponding author’s Email: Naderian.mohamad@ujiroft.ac.ir

2 Assistant Professor, Department of Water Engineering, Faculty of Agriculture, University of Jiroft, Kerman, IRAN
3Ph.D. Student, Department of Water Engineering, Faculty of Agriculture, University of jiroft IRAN

¥ Ph.D. Student, Department of Water Engineering, Faculty of Agriculture, University of Birjand, IRAN



AR

Ol O 5 6yl (owiipe (Liadghy (oolde 4 2l
VFeobomnl ylezrg Joz oyl poo3b Jlw

Discussion and Conclusion:

Droughts are the leading cause of groundwater depletion in Jiroft plain, but not the only one.
Poor harvesting and hydraulic gradient are other factors. Therefore, climatic droughts have no
effect on groundwater level over the short run, but over the long run, they cause depletion.
The increase in droughts, especially in recent years, has led to increased groundwater
abstraction and the severity of groundwater depletion. In the last ten years, the groundwater
level of the plain has decreased by more than 8 meters. Moreover, the results of the
groundwater depletion showed that the central and southern parts of the plain had more
depletion than the other areas.

It is recommended to increase the efficiency of irrigation systems with watershed
management methods (artificial recharge and seals) to reduce groundwater abstraction.
Because, with the present rate of groundwater depletion, it will not be long before the time
that even precipitation is no longer effective in this declining trend, and the region will face a
massive crisis.
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