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Keywords ABSTRACT

IHA, watershed The damming can cause changes in the hydrological regime of the river. There is a
structure, water crucial need to understand the potential impacts of water structures on river hydrologic
resources regimes in order to set managed environmental flows. In this study, the statistics of
management, human Tang Esferjan hydrometric station at the outlet of Hoonejan watershed (Isfahan
activities, damming province) were used to investigate the monthly average discharge and flow duration

curve alteration using IHA software (version 7.1). The amount of monthly flow has
decreased in the post impact compared to the pre impact period. The flow duration curve
is higher in all seasons before the construction of check-dams than after construction.
The interpretation of flow duration curves shows the reducing effect of correction
clauses in all types of flow. The hydrological indicators of the stream (normal discharge
index in the high flow condition, normal discharge index in the low flow condition and
normal discharge index) have decreased in the post-impact period compared to the pre-
impact period. In all months of the year, except for February, March and April, the rate
of decrease of the normal discharge index in the low flow condition (Q75) was higher
than the normal discharge index in the high flow condition (Q25). The normal discharge
index in the high flow condition has decreased more in the spring season than in other
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Extended Abstract
1- Introduction

Human activities, such as damming and reservoir construction, cause many changes in the hydrological state
of stream flow so that the created hydrological regime is significantly different from the hydrological regime
of the natural stream flow. (Sojka et al., 2016: 119; Yan et al., 2010: 507). Changing the flow regime can
affect water quality, energy resources, physical habitat, and maintaining the function and diversity of water-
related habitats (Sojka et al., 2016: 120; Suen, 2011: 818 and Zhou and Liang, 2015: 275). Considering the
important role of rivers in human life as one of the important sources of surface water, it is necessary to
investigate the human impact on the river ecosystem (Ali et al., 2010: 1; Esfandiari et al., 2018: 58). The IHA
index proposed by Richter et al. (Richter et al., 1996: 1163) is one of the most widely used indices in
evaluating the effects of human activities, such as the regulation of dams and agricultural diversion, as well
as climate changes on river flow regimes. One of the important parameters in hydrology is the flow duration
curve (FDC), which has been widely used in the hydrological field due to its simple calculation procedure
(Tian et al., 2019: 6).

In this research, therefore, the indicators of average values of monthly flow and the FDC were examined and
compared in two statistical periods - before and after the construction of check-dams - using IHA7 software
with the daily discharge statistics of the Tang-Esfarjan hydrometric station.

2- Methodology

The Hoonejan watershed with an area of 274.70 square kilometers is located 60 kilometers south of Shahreza
City. The main drain of this watershed is the Zarcheshmeh River.

In this research, the daily discharge data of the Teng Esfarjan hydrometric station (located downstream of the
Check-dams of the Hoonejan watershed) were used over a statistical period of 23 years (1994-2018). To
investigate the climate change situation in the study area, the presence of trends in the climatic variables of
precipitation was investigated using MAKESENSE software. According to the results of the trend test, a
significant change in the climatic variable of precipitation was obtained only in winter (January), but there
was no significant annual trend in the variable of precipitation. Therefore, only the effect of check-dams on
the changes in FDCs was analyzed in this research. To investigate the changes in the hydrological regime
affected by the check-dams in the Hoonejan watershed, monthly flows and FDCs were calculated using IHA7
software. With this software, FDCs can be calculated and drawn separately for each analysis period (for
single-period and two-period analyses) (Model Manual, 2005: 2).

3- Results and Discussion

According to the results of changes in the monthly flow index, the flow rate has decreased after the
construction of check-dams. The FDC in December shows that the normal discharge index has decreased by
about 55% in the high-flow condition, and the normal discharge index has decreased by about 88% in the
low-flow condition.

The FDC in March shows that the normal discharge index has decreased by about 90% in the high-flow
condition, and the normal discharge index has decreased by about 73% in the low-flow condition.

The FDC in June shows that the normal discharge index has decreased by about 60% in the high-flow
condition, and the normal discharge index has decreased by about 66% in the low-flow condition.

The annual FDC shows that the annual normal discharge index in the high-flow condition has decreased by
86% with the construction of check-dams (which has reduced the annual normal discharge index in the high-
flow condition). The annual normal discharge index in the low-flow condition has decreased by about 80%
with the construction of check-dams.

The highest decrease in the normal discharge index in the low-flow condition was in October and January.
The lowest decrease rate in the normal discharge index in the low-flow condition was in April. The normal
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discharge index in the high-flow condition has the highest decrease (about 90%) in March and the lowest
decrease (55%) in November, December, and May.

4- Conclusions

The FDC before the construction of check-dams is higher than that after their construction in the whole season.
It shows that the discharge in the period before the construction is greater at any point of probability than that
after their construction.

In general, the flow hydrological indicators (the normal discharge index, the normal discharge index in the
low-flow condition, and the normal discharge index in the high-flow condition) decrease in the post-
construction period compared to the pre-construction period, which is consistent with the results of Tian et al.
(2019: 8) and Gao et al. colleagues (2015: 2408).

The decrease of the normal discharge index in the low-flow condition (Q75) was more than its reduction in
the high-flow condition (Q25) in all months of the year, except for February, March, and April. It should be
noted that these two indicators decreased by a certain amount in July. The results of Tian et al. (2019: 6) also
showed that the reduction rate of low flow (Q90) was higher than high flow (Q10) at six gauging stations.
The results obtained by Gao et al. (2015: 2409) also showed that high and median flows decreased
significantly in the Yanhe River basin during 1953-2010, compared to the increased low flow index.

The results of the research showed that the check-dams were 55-90% effective in reducing the normal
discharge index in the high-flow condition in spring. besides, they had a 55-73% effect on the normal
discharge index in the low-flow condition. Check-dams have been more effective in reducing the normal
discharge index in the high-flow condition in spring than in other seasons. Therefore, at the beginning of
spring, when the vegetation cover in these areas is low and the risk of flooding is much higher, check-dams
can have a significant effect in reducing floods. Similarly, Gao et al. (2015: 2408) pointed out the reduction
of high flow for all seasons due to the construction of various structures.

The check-dams were 55-84% effective in reducing the normal discharge in the high-flow condition in winter.
Moreover, they had an effect of 73-91% on the normal discharge in the low-flow condition. Check-dams were
60-82% effective in reducing the normal discharge in the high-flow condition in summer. They had an effect
on the normal discharge in the low flow condition by 66-90%. Therefore, check-dams had a significant effect
on available water for agriculture in the growing season, which should be considered in the planning of water
resources management. Gao et al. (2015: 2409) concluded that high and average flows in summer decreased
by 32%, but the low flow had no change in summer.

Check-dams were 55-76% effective in reducing the normal discharge in the high-flow condition in autumn.
They had an effect of 83-91% on the normal discharge in the low-flow condition. The effect of check-dams
on the normal discharge in high and low flow conditions should be taken into consideration in planning for
dry seasons, cultivation, and flood planning by planners and decision-makers.
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Fig (2): Comparison chart of monthly flows for December
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Fig (3): Comparison chart of monthly flows for March
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Fig (4): Comparison chart of monthly flows for June
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Fig (5): Comparison chart of monthly flows for September
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Table (1): The percentage of reduction of hydrological indicators of the flow in different seasons after check-dams
Construction
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Fig (10): Histogram of the percentage of monthly changes in flow hydrologic indicators in pre and post periods
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