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In the east of Jask City, four severe floods with high discharge occurred in the Sadij
River between 2009 and 2019. This research aims to evaluate the morphological
changes of the Sadij River due to the occurrence of floods over a period of 11 years and
in the four significant floods during 2009, 2014, 2017, and 2019. Geomorphic effects
on the river were extracted using Landsat and Google Earth satellite images. G1S10.5
software and the Fluvial Corridor were used to investigate the morphological changes
caused by floods in the river. The erosion and sedimentation levels were evaluated with
the RNCI model. The results showed that the average width of the channel decreased
by about 38 m, and the length of the river increased by about 3510 m in the floods
between 2009 and 2019, corresponding to the increase in the curvature coefficient of
the river from 1.40 to 1.56. According to the results of RNCI, the flood of 2019 with a
discharge of 1167.73 m3 caused the highest amount of erosion compared to the other
floods. Among the studied reaches, the most changes in geometrical parameters
belonged to reach B.
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Extended Abstract
Introduction

Rivers are constantly changing. Floods with different discharges occur every year in the Sadij seasonal river,
which is located in the east of Jask City. This research aims to evaluate the morphological changes of the river
due to four floods with high discharges between 2009 and 2019 on the dates of January 24, 2009, January 20,
2014, January 25, 2017, and February 4, 2019, using satellite images and Google Earth in the Delta of the
Sadij River. Regarding morphology changes, comprehensive studies have not been carried out in the Sadij
River due to the difficult access to the area and the occurrence of high-discharge floods. In this research, the
river was divided into four reaches: A, B, C, and D based on the form for a better analysis. In addition to the
entire path, the morphometric indices were evaluated for the reaches before and after the index floods. The
difference in the river morphology changes from before the flood of 2009 to after the flood of 2019 was
examined for the river course and reaches. Finally, this study seeks to provide solutions to reduce damage and
erosion of the river during a severe flood.

Methodology

This study used Landsat OLI satellite images related to before and after major floods in 2009, 2014, 2017,
and 2019. On the images, atmospheric and radiometric corrections were made using Envi 5.3, GIS 10.5
software to eliminate the negative effects of atmospheric factors. After extracting the river path from satellite
images to better analyze the spatial changes of the river channel due to the studied floods, the river was divided
into four reaches A, B, C, and D based on the form. Using FluvialCorridor10_1, the width of the active channel
was determined at 20-meter distances and, the changes were first calculated for the river course and then the
reaches. In general, channel morphology features were calculated using GIS 10.5 software, the River Network
Change Index (RNCI), and the curvature coefficient (C). SMADA software was used to return the period
discharge.

Results and Discussion

The results are divided into two categories, one to investigate the morphological features before and after the
index floods, and the other to study the morphological changes of the river from before the flood of 2009 to
after the flood of 2019 for the course of the river and the studied reaches. The results show that the average
width of the active channel decreased after the floods of 2009 and 2014 and increased for the floods of 2017
and 2019. Moreover, the length of the river increased after the floods of 2009, 2014, and 2017 and decreased
due to the flood of 2019. The pattern of the river did not change in the two dates before and after the occurrence
of all the floods and was in the form of Meandering. Based on the River Network Change Index (RNCI),
almost all floods have an erosion process, except for the flood of 2014, with a very small sedimentation
process of 0.06. The examination of the reaches related to each flood revealed that reach B had the most
changes compared to the other reaches, and the most meandering river was located in this reach. In the study
of the changes in the morphology of the river during the study period (before the flood of 2009 to after the
flood of 2019), the average width, area, and amount of erosion and sedimentation of RNCI decreased
compared to 2009. This shows that sedimentation occurred in different parts of the river and its width
decreased due to frequent floods with different discharges despite the large floods with high discharges.
Similarly, the increased curvature coefficient shows an increase in the length of the river. The review of the
reaches showed that the highest amount of changes belonged to reach B among the other reaches.

142



Hydrogeomorpholo
yare P o Vol. 11, No. 38,Spring 2024

Conclusions

In the arid and semi-arid regions of the south and southeast of Iran, there are many seasonal rivers, among
which the Sadij River is located in the east of Jask City. This research investigated the impact of four major
floods during 2009 to 2019. It was found the morphological features of the river were affected by the floods
according to the amount of discharge and the flow intensity. The most severe flood occurred in 2019, with an
estimated return period of 5 years. The pattern of the river did not change significantly based on the curvature
coefficient and is in the form of a meandering river. The results showed that the width of the river generally
decreased from 2009 to 2019. Along the course of the river, the most morphological changes are first reach
B and then reach A, which can become a problem for the rural residents and their agricultural lands. Therefore,
the dangers of changing the course of the river, the development of meandering, and changing their course to
threaten the settlements and structures established in these parts are not far from expected.
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Fig (1): a: The geographical location of Hormozgan province in Iran b: the location of the Sadij watershed in Hormozgan province, c:
the location of the river in the Sadij watershed, d: the studied area of the Sadij river
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Fig (5): Sedij River before and after the flood of 2009 and after the flood of 2014, after the flood of 2017, and after the flood of 2019
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Table (4): The values of river morphology characteristics in the studied reaches for the index floods
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Table (5): values of curvature coefficient before and after floods for the studied reaches
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Fig (6): The values of river erosion and sedimentation during floods (a: 2009, b: 2014, c: 2017, d: 2019)
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Table (7): Changes in morphological characteristics from before the flood of 2009 to after the flood of 2019 in the studied area of Sedij
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Table (8): Changes in morphological characteristics from before the flood of 2009 to after the flood of 2019 for the studied reaches (the
negative sign shows a decrease)
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Fig (7): a: river channel before the flood of 2009 and after the flood of 2019 b: reach A, c: reach B, d: reach C, e: reach D
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Fig (8): The values of erosion and sedimentation before the flood of 2009 and after the flood of 2019 a: reach A, b: reach B, c: reach C,
d: reach D
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