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Obijective: Hydrological drought is a part of the natural flow regime, but severe and
prolonged events can lead to reduced river flows, limiting human uses and diminishing
environmental flow availability. the aim of this study is to assess hydrological drought in
the shoor river catchment area using the streamflow drought index (SDI).

Method: In this study, the status of hydrological drought in the shoor river catchment area
was assessed using the streamflow drought index (SDI) on monthly and annual scales
during the statistical period 1983-2023. for this purpose, annual precipitation data from
the Masjedsoleyman synoptic station and annual discharge data from the dasht bozorg
hydrometric station in the shoor river catchment area were used. the Mann—Kendall test
was also used to determine the trend of discharge variations.

Results: The results of the streamflow trend analysis using the Mann—Kendall test
indicated a decreasing trend in basin discharge at a 95% confidence level. the results of the
streamflow drought index (SDI) indicate that during the early years of the statistical study
period (1983-1999), the dasht bozorg hydrometric station generally experienced either no
drought or intermittent mild droughts, and from the year 2000 to the end of the statistical
period, the severity of droughts has increased. in general, the final years of the study
period were associated with more severe drought conditions.

Conclusions: The results indicate that severe and extreme droughts did not occur at this station
during the study period, and in most cases mild drought or no drought conditions prevailed.
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Introduction

Drought is a natural disaster and a periodic climatic anomaly that occurs due to an imbalance in the
components of the water balance over a long period, resulting in widespread impacts [1]. the
occurrence of various types of drought, influenced by climate change and human activities, poses
serious challenges to the management of available water resources [2]. hydrological drought is a
phenomenon that negatively affects water resources essential for human societies, agricultural
systems, and ecosystem sustainability. although there is no universal consensus on the definition of
drought, hydrological drought is generally referred to as below-normal water availability [3].
hydrological drought occurs with a lag compared to meteorological and agricultural droughts because
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it takes a longer time for the reduction in precipitation to manifest in components of the hydrological
system, such as river flow, soil moisture depletion, or water levels in lakes and reservoirs [4].
therefore, the impact of hydrological drought on different economic and social sectors is completely
distinct from one another [5]. given the rise in temperature, decreased precipitation, and climate
change, the intensification of drought and the decline of surface and groundwater resources in the
shoor river catchment area require thorough study and effective management. assessing streamflow
drought in the studied watershed can be utilized to define water resource management goals. therefore,
the aim of the present study is to monitor hydrological drought in the shoor river catchment area using
the streamflow drought index (SDI).

Method

In this study, in order to investigate the hydrological drought status of the study basin, monthly
precipitation and discharge data were required. accordingly, precipitation data on a monthly scale for
the synoptic station of masjedsoleyman were obtained from the statistical request website of the iran
meteorological organization, and daily discharge data were collected through the basic data provision
portal of the iran water resources management company (TEMAB) for the common statistical period
of 1983 to 2023. then, the monthly average discharge for the hydrometric station, similar to the
meteorological precipitation data, was calculated based on the gregorian months. in this study, after
collecting the annual precipitation data of the masjedsoleyman synoptic station and the annual
discharge data of the dasht bozorg hydrometric station for the period 1985-2023, and following the
removal of outliers, quality control, correction and reconstruction of the data, as well as conducting
statistical tests on them, the trend of annual precipitation and discharge variations in the study basin
was examined. subsequently, the hydrological drought status of the shoor river basin was assessed
using the streamflow drought index (SDI), calculated with the aid of the SDI_INDEX-calculator add-
in in the excel environment. for the purpose of examining the discharge trend and calculating the SDI
index, data from the dasht bozorg hydrometric station during the statistical period 1983-2023 were
used. the daily discharge data of the dasht bozorg hydrometric station, located in the masjedsoleyman
hydrologic unit, were obtained from the iran water resources management company, and their
accuracy and quality were verified. in this study, the non-parametric mann—kendall test was employed
to evaluate discharge variations across the basin using the XLSTAT macro add-in for excel. the results
of the non-parametric mann—kendall test indicate the hydrological trend of the basin over the statistical
period. using the SDI index, the quantity of surface water resources in the region can be evaluated, and
potential riverine droughts can be predicted.

Results

The results of the mann-kendall test showed that the most significant downward trends in monthly
discharge at the study station occurred in august and September. moreover, the summer, spring, and
autumn seasons were identified as the most critical periods in terms of river flow reduction in the
hydrological basin of masjedsoleyman. the annual discharge trend over the 40 year statistical period
also demonstrated a significant decreasing trend at the 95% confidence level. according to the
obtained results, the streamflow drought index (SDI) values indicate that the hydrological conditions
of the masjedsoleyman basin experienced mild drought in all months, and in some months, conditions
ranged between moderate drought and no drought. overall, the dasht bozorg hydrometric station did
not experience severe or extreme drought events during the 40 year study period. from the beginning
of the statistical period (1983) up to 1999, the station generally experienced either no drought or
intermittent mild droughts. however, from the year 2000 until the end of the study period, the intensity
of droughts has increased.

Conclusions

Given the critical importance of water resources in the country, examining hydrogeological droughts is
essential for proposing appropriate strategies for the protection and effective management of these
vital water resources. moreover, changes in hydrological parameters of watersheds are influenced by
climatic factors and human activities, which can be assessed using various drought indices.
considering that the decrease in precipitation in recent years has affected limited water resources,
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examining the characteristics of drought from a hydrological perspective can play a significant role in
high level decision-making for water resource management. therefore, it is recommended that in order
to overcome and mitigate the drought crisis in the masjedsoleyman hydrological basin (shoor river
catchment area or dasht bozorg basin) in the coming years, measures such as promoting a culture of
optimal water use, establishing early warning systems, implementing effective risk management, and
carefully planning water resources particularly through storing water in wet years be adopted. these
actions can help prevent abnormal and sudden droughts and minimize potential damages.
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