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Flow Duration curve, Rivers are very important in terms of human uses and ecological functions. In the
Flow regime change, present research, the environmental flow components of the Khiavchai River have been
Minimum flows, Flow determined. Therefore, changes in the EFCs were determined using IHA software.
rate, Threshold According to the results, the values of low flows were high in the first period (1988 to
change, Khiauchai, 2017), but decreased in recent periods. Also, the decrease in the discharge values of the
Northwest Iran maximum flow indicators and the increase in the number of days with zero discharge

to the number of 174 days were also caused by the change of the river regime. The
amount of peak rate and decline rate components has increased in recent periods. The
values of low flow duration indicators and low flow frequency have increased. Based
on the change of flow dispersion index, the occurrence of strong or very low flows in
the river has been intensified. According to the FDCs, in the early periods of the river
flow regime, river flow was higher than 0.01cms during the year, while in recent periods
it has decreased to less than 0.001cms. Based on the changes in the duration of the flow
in recent periods, the duration of the river has changed to 50-60% of the days of the
year with a very low discharge. Overuse of river flow changes in the flow regime, and
successive droughts have increased the severity of the change in the flow regime and
the deviation of the river conditions from the normal state.
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Extended Abstract
Introduction

As a dynamic system, the river always changes its location and morphological characteristics according to
time, geomorphic, geological, hydrological factors and as a result of human intervention. One of the most
important goals of water resources management is the wise use of water resources in such a way that the
functions and values of water ecosystems are preserved. Rivers in most parts of Iran have undergone many
changes as a result of human intervention, construction of dams, increased use of water for agricultural and
urban purposes, water transfer between basins. These human and natural interferences have resulted in effects
such as reducing the total flow of the river and influencing seasonal changes as well as the size and frequency
of floods. These changes caused by drought or human factors have negative effects on hydrological services,
hydrological drought, and the ecological functions of the watershed. In recent decades, the importance of the
natural hydrological regime in maintaining the integrity of rivers has been widely recognized. Construction of
dams, point source pollution, surface water abstraction and hydroelectric power can alter the natural regime of
a river by negatively affecting water quality, biological composition, structures and functioning of aquatic and
coastal ecosystems.

Methodology

In the present research, the environmental flow components of the Khiavchai River have been determined in
different periods. In this regard, changes in the environmental flow components have been determined using
IHA software

Results and Discussion

Based on the results, it can be said that the values of minimum flows were high in the first period (1988 to
2017) but decreased in recent periods. Also, the decrease in the maximum flow indicators and the increase in
the number of days with zero discharge to 174 days are also caused by the change in the river regime. The
amount of components of peak rate as well as decline rate has increased in recent periods. The values of
minimum flow continuity indicators and minimum flow frequency have increased in Khiavchai River. In
addition, based on the change of flow dispersion index values, the occurrence of strong or very low flows in
the river has intensified. Based on the flow duration curves, it can be said that in the early periods of the river
flow regime, the river flow was normal, and the river flow flowed throughout the year with a flow rate higher
than 0.01 cubic meters per second, while in the recent periods, it was less than or equal to 0.01. cubic meters
per second have decreased. The changes in the continuity of the river flow showed that in recent periods the
continuity of the river has changed to 50-60% of the days of the year with a very low discharge.

Conclusions

Considering the importance of the environmental flow and the continuity of the river's life, it is necessary to
comply with the environmental rights. It should be noted that indiscriminate harvests have aggravated the
changes in the flow regime, and on the other hand, the occurrence of successive droughts has increased the
severity of the changes in the flow components and the deviation of the river conditions from the natural state.
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Figure (1): a) Location map of the studied area and digital elevation model
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Table (1): The periods studied in the evaluation of changes in the flow regime of Khiauchai River
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Figure (2): The flow chart of the stages of evaluating the changes in the hydrological regime of flow in Khiavchai River, Meshginshahr
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Table (3): Statistical characteristics of the flow regime in consecutive periods of Khiavchai River
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Table (4): Values of environmental flow parameters of the second group in successive periods of Khiavchai River
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Table (5): Values of environmental flow parameters of the third group in successive periods of Khiavchai River
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Table (6): Values of environmental flow parameters of the fourth group in successive periods of Khiauchai River
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Table (7): Values of environmental flow parameters of the fifth group in successive periods of Khiavchai River
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Figure (3): Comparing the values of indicators a) peak rate, b) decline rate and c) number of change points
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Figure (4): Comparison of the minimum flow of the river in different months in the periods of flow changes of the Khiauchai River
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Table (8): Values of environmental flow parameters in consecutive periods of Khiavchai River
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Figure (5): Comparison of the values of indicators a) continuity of minimum flow, b) timing of minimum flow and c) frequency of
minimum flow of Khiavchai River
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Table (9): Values of environmental flow parameters in consecutive periods of Khiavchai River
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Figure (6): Comparing the values of the peak and minimum indices of small and large environmental floods in Khiavchai River
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Figure (7): Comparison of flow dispersion coefficient values of different months in the flow change periods of Khiavchai River

S 5009 05 j55de aslh lade alidS slao,ge jo aS was oo Hlis ¥ SS jo by SaSTy el polas Ol s
Jol Glroy90 10 OIS ol ,m b g OMew £485 wile )b > (20 0 Ol sy Jleay el ails alliS o ailbog, Jboy wl,
039 ¥ 5l ol jo boygo (B po Slpss cpl conl S8 LB el oas b a5, S9STn co o Jlade iolidl cel
el o)l b 589 Al o 5 Conl fo ) Gl 53 e o055 52 Slarslis 055> o5 S (g o0 Logas (nl 5o Cul
o Hlogai A SE o0l Cillas (553 slaole o poliae pl (SaSTy L aS 09l oo adhie ;o g2 g BB sl s sl
Ll 0als ools las glale s olSs! o a¥le ol > pglas

1000
. 100
= 10 —P 1
= —P2
D 1
= 0.1 - —Frs3
3 0.01 - P4
S  o0.001 L1 —P5
0.0001
o 20 40 60 80 100
Exeedance Probability (20)

Slzals aildogy by i lroygs 5o Gilizke role (4l 4o (FuiSy o by Slio dung lilo :(A) STl

Figure (8): Comparison of flow dispersion coefficient values of different months in the flow change periods of Khiauchai River
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