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ABSTRACT

Introduction

River beds are constantly changing at different spatial and temporal scales (Buffington,
2012: 123, Church and Ferguson, 2015: 211). Large-scale spatial and temporal changes
in bed surface are generally the result of changes in the occurrence and duration of low
and high flows over several years, grain-size-specific sediment fluxes, or base level
(Gilbert, 1877: 132, Lane, 1955: 487). In many rivers, large-scale human interventions
in the past centuries are the most important cause of large-scale bed degradation
(Habersack, 1996). These large-scale interventions are also known as channelization
and have been implemented on the Rhine since the 17th century (Van Til, 2021: 4.,
Visser, 2024: 1). The response of the riverbed to large-scale channelization usually
occurs over long time scales (decades to centuries) and large spatial scales (tens to
hundreds of kilometers) (Ten Brinke, 2023: 2). Locally, the bed surface changes much
more rapidly and at smaller spatial scales as a result of migration and displacement of
bedforms, discharge fluctuations, or interventions (Arkestein, 2019: 343).

Methodology

To investigate and monitor the temporal and spatial changes of the Bahmanshir River,
Landsat 2 satellite images of the MSS sensor in 1973, 1986 and 1999 with an image
resolution of 30 meters, the ETM sensor in 2012 with an image resolution of 30 meters
and the OLI sensor in 2024 with an image resolution of 15 meters were used. After
preparing the satellite images of the river in different time periods, a spatial database
was prepared in GIS format and the river was divided into different intervals according
to Table (1). Changes in spatial extents for different time periods in each interval were
evaluated using the union command in Arc/Map software. Accordingly, erosion and
sedimentation and stable locations of the river bank during the study period were
obtained.
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A positive value indicates an increase (sedimentation) where there is movement around the river or a change in the
location of the river, and a zero value indicates an unchanged area where the river boundary polygon does not show any
change in the time periods studied. Based on Table (2), the layer prepared using the union command in the Arc/Map
software environment, the rate of change was divided into 7 classes: high sedimentation, medium sedimentation, low
sedimentation, stable, low erosion, medium erosion, and high erosion. Figure (2) shows the flowchart of the

investigation.

Results and Discussion

The greatest changes in period 1 occurred in the period 1999-2012. The greatest high and low erosion occurred in the
period 1999-2012, moderate erosion in the period 2012-2024, high and low sedimentation occurred in the period 1973-
1986, moderate sedimentation in the period 1999-2012. The greatest changes in period 2 occurred in the period 1986-
1973. The greatest high and moderate sedimentation occurred in the period 1986-1973, as in period 1. Moderate erosion
occurred in the period 1986-1973, low erosion in the period 1986-1999, and low sedimentation in the period 1999-2012.
High sedimentation occurred only in the period 1986-1973. Seventy-two percent of the average sedimentation occurred
in the period 1986-1973, seven percent in 1999-2012, fourteen percent in 2012-2024, low sedimentation occurred in
the period 63 percent in 1999-2012 and 38 percent in 2012-2024, low erosion occurred in the period 27 percent in 1986-
1973, forty-three percent in the period 1999-1986, two percent in 1999-2012 and eighteen percent in 2024-2012,
moderate erosion occurred in the period 90 percent in 1986-1973, nine percent in 1999-2012 and one percent in 1999-
1986. The largest changes in period 3 occurred in the period 2012-2024, which was accompanied by high sedimentation.
In away, all the western parts of the region that had suffered from high erosion in the previous period were accompanied
by high sedimentation in this period. The highest average erosion also occurred in the period 2024-2012. 16% of high
sedimentation occurred in 1973-1986 and 84% in 2012-2024, 36% of average sedimentation occurred in 1973-1986
and 64% in 2024-2012, 15% of low sedimentation occurred in 1973-1986 and 80% in 2012-1999, 30% of low erosion
occurred in 1973-1986, 40% in 1986-1999, 10% in 2012-1999 and 20% in 2024-2012, 90% of average erosion occurred
in 2024-2012 and 10% in 1986-1999. The greatest changes in period 4 occurred during the period 1986-1999, which
was accompanied by high sedimentation. In this period, as in period 2, there was no significant erosion. One hundred
percent of the high sedimentation occurred during the period 1973-1986. Sixty-two percent of moderate sedimentation
occurred in 1999-2012, eight percent in 1986-1999, thirty percent in 1973-1986, low sedimentation occurred in 47
percent in 1973-1986, ten percent in 1986-1999, thirty percent in 1999-2012, and thirteen percent in 2024-2012, low
erosion occurred in 18 percent in 1973-1986, twenty percent in 1986-1999, four percent in 1999-2012, and sixty percent
in 2024-2012, moderate erosion occurred in 97 percent in 1986-1999 and three percent in 2012-2012. The greatest
changes in interval 5 occurred during the period 1973-1986. One hundred percent of the major erosion occurred during
the period 1986-1999. High sedimentation 47% in 1973-1986, 10% in 1986-1999, 30% in 1999-2012, and 13% in 2012-
2024, Medium sedimentation 62% in 1999-2012, 8% in 1986-1999, 30% in 1973-1986, Low sedimentation 47% in
1973-1986, 10% in 1986-1999, 30% in 1999-2012, and 13% in 2024-2012, Low erosion 18% in 1973-1986, 20% in
1986-1999, 4% in 1999-2012, and 60% in 2012-2024, Medium erosion Ninety-seven percent of it occurred in 1986-
1999 and three percent in 2012-2016. The largest changes in interval 6 occurred in the time period 2012-2024. One
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hundred percent of the major erosion occurred in the time period 2012-1999. High sedimentation 55% in 1973-1986,
10% in 1986-1999 and 35% in 2024-2012, medium sedimentation 60% in 1973-1986, 10% in 1986-1999 and 30% in
2012-1999, low sedimentation 35% in 1973-1986, 31% in 1986-1999, 24% in 2012-1999 and 10% in 2024-2012, low
erosion 18% in 1973-1986, 55% in 1986-1999, 22% in 2012-1999 and 5% in 2024-2012, medium erosion 29% in 1973-
1986, thirty-two percent of it occurred in 1999-2012, and thirty-nine percent in 2012-2024.

Conclusions

The aim of this study was to zone the spatial and temporal changes of the Bahmanshir River in the period 1973 to 2024.
The Bahmanshir River is a tributary of the Karun River, separated from the Karun north of Abadan city and finally
flows into the Persian Gulf by creating 6 intervals along its route. This route has not had any noticeable displacements
in terms of meandering changes and compared to topographic maps during the studied period. The noteworthy point in
this section is the superiority of sedimentation over erosion during the studied period. The most important reason for
this is the high volume of sediments deposited in this area, as the end point of the river estuary. The discharge of a huge
volume of sediments in this short period of time, the decrease in the river slope, the finer bed materials, the decrease in
sediment carrying capacity, the conditions of increasing land surface and the appearance of two meanders in the
southern part of the region have caused this. The decrease can be attributed to. The largest changes occurred in the first
period in the time period 2012-1999, in the second, fourth and fifth periods in the time period 1986-1973, and in the
third and fifth periods in the time period 2012-2024. Considering that in all the time periods studied except for the
period 2012-1999, sedimentation prevailed over erosion, thus only in the first period did erosion occur more than
sedimentation. The first period is located in the northern part of the region. From this, it can be concluded that the
southern parts of the region have a higher deposition rate. High erosion occurred in all periods in the time period 2012-
1999, especially in period three, which caused high erosion in the western part of the river in this period. High erosion
occurred more in the periods 1986-1973 and 2012-2024 in all periods. One of the noteworthy points is that in the third
period, during the period 1986-1999, the changes in the tablelands were very small, and only in the northern part of the

period was there little erosion and very little sedimentation.
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Figure (3): Bahmanshir River Ranges
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Figure (4): Zoning of temporal and spatial changes in the Bahmanshir River Interval 1 during the period 1973-2024
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Table (2): Sediment and erosion rates in the first period in the period 1973-2023
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Figure (5): Diagram of changes in erosion and sedimentation in period 1
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Table (3): Sediment and erosion rates in the Second period in the period 1973-2023
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Figure (6): Zoning of temporal and spatial changes in the Bahmanshir River Interval 2 during the period 1973-2024
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Figure (7): Diagram of changes in erosion and sedimentation in period 2
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Table (4): Sediment and erosion rates in the Third period in the period 1973-2023
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Figure (8): Zoning of temporal and spatial changes in the Bahmanshir River Interval 3 during the period 1973-2024
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Figure (9): Diagram of changes in erosion and sedimentation in period 3
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Table (5): Sediment and erosion rates in the Fourth period in the period 1973-2023
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Figure (10): Diagram of changes in erosion and sedimentation in period 4
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Figure (11): Zoning of temporal and spatial changes in the Bahmanshir River Interval 4 during the period 1973-2024
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Table (6): Sediment and erosion rates in the Fifth period in the period 1973-2023
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Figure (12): Zoning of temporal and spatial changes in the Bahmanshir River Interval 5 during the period 1973-2024
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Figure (13): Diagram of changes in erosion and sedimentation in period 5
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Table (6): Sediment and erosion rates in the Sixth period in the period 1973-2023
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Figure (14): Zoning of temporal and spatial changes in the Bahmanshir River Interval 6 during the period 1973-2024
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Figure (15): Diagram of changes in erosion and sedimentation in period 6
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Figure (16): Pictures of the Bahmanshir River
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Figure (17): Diagram of changes in erosion and sedimentation in the Bahmanshir River during the period 1973-2024
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