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Natural rivers are constantly changing in terms of dimensions, shape, direction and

Received: patterns under the influence of various factors and variables, and the diversion of rivers
172021 - is always studied. Features such as river flow trends, network route changes, river
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13/04/2022 network patterns, and communication can be done using satellite imagery. The purpose
Accepted: of this study is to move Hirmand River from Rudbar Afghanistan to Hamoon Sistan with
11/07/2022 a length of 275 km using Landsat 5, 7 and 8 time series satellite images from 1988 to
Publisher online: 2018. The image was taken and analyzed every 5 years, ie 1988, 1993, 1998, 2003, 2008,
21/09/2022 2013, 2015 and 2018. GIS and ENVI softwares are the most important tools used in this

research that were used to prepare and extract data. The studied river has geometric
parameters such as mean and standard deviation, etc. for curvature coefficient, valley
length and wavelength have been calculated. The results of this study showed that as we
go from 1988 to 2018, the geometric parameters have had an increasing trend due to the
changes in the river, and due to the long path of the river, the transverse changes have
been divided into 11 intervals until the results be better and more accurately analyzed.
The results also show that the average curvature coefficient in 1988 was 1.5 but in 2018
it reached to 2.5. This increase indicates many changes in the route and bed of the river.
The longitudinal changes and the maze of the Hirmand River in the period 1988 to 2018
have changed a lot and the movement of the river has increased.
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Extended Abstract

Introduction

Rivers are continuously changing ecosystems, and change is a constant feature of rivers, which over time has
created different perspectives according to the dominant environment of the river and due to the
interrelationship of human loss, its study is inevitable. Changing the direction of rivers and moving them is
always associated with problems. Some of these problems are changes in the area of property, the
disintegration of waterways, the disappearance of settlements and the deprivation of settlements of river water
and the non-use of water facilities. Hrmand River is one of the rivers that has a displacement. This river has had
frequent movements in the past. In a way that the path has never been fixed. However, based on the available
evidence, such as satellite images, existing reports, and the destruction of settlements, it is possible to trace the
movement of the Helmand River bed. The purpose of this study is to study the changes in the Helmand River
during the period 1998 to 2018 to understand the morphology and processes that govern it and to investigate its
changes and displacements along the route from Afghanistan River to Hamoon in Iran.

Study Area

The area studied in this research is limited to the length of the Hirmand river on the border with Afghanistan,
30 kilometers long from the point where the river meets the border at the geographical coordinates of 29
degrees 11 minutes and 25 seconds to 31 degrees 54 minutes and 50 seconds north latitude and It is 60 degrees
and 55 minutes to 63 degrees and 55 minutes of east longitude.

Material and Methods

The study area in this study is limited to the longitudinal length of the Hirmand River on the border with
Afghanistan with a length of 30 km from the confluence of the river with the border in geographical
coordinates 29 degrees 11 minutes and 25 seconds to 31 degrees and 54 minutes and 50 seconds north latitude
and 60 Degrees 55 minutes to 63 degrees 55 minutes east longitude. Historical method has been used to study
the morphological changes of Hirmand River from Rudbar Afghanistan to Hamoon Sistan. Methods used to
study the changes of rivers according to the purpose of three historical methods, experimental model and
fundamental model are used. In this research, due to the availability of satellite images in different periods, the
historical method has been used. First, Landsat 5, 7 and 8 satellite images were taken at 5-year intervals from
the site (https://earthexplorer.usgs.gov). Atmospheric and radiometric corrections were then made on these
images using ENV1 software. Calculations of geomorphological changes have been performed in Auto Cad and
ARC GIS software.

Result and Discussion

The results of this study show that from 1988 to 2018, the longitudinal changes of the river have been
increasing. The mazes have been increasing from 1988 to 2018. In 1988, the average curvature coefficient was
1.5, in 2003 it reached 1.9 and finally in 2018 it reached 2.5. The slope of the area. According to the slope map,
the slope of the area is between 0.2 and 3.5. The slope of the riverbed is greater than the surrounding area. The
conclusion to be drawn from the divisions of the length of the river into different intervals is that the first
period has changed relatively little. In this period, most arches are related to 2018 and 2013. During this period,
the slope percentage was between 0.2 and 0.3. In the second period, the slope percentage was between 0.2 and
0.35%. To study the transverse changes of Helmand River on satellite images and perform its transverse
changes calculations, if the whole river was studied in one interval and its calculations and maps were
prepared, due to the small scale of the maps, the transverse changes on it would not be specified. In addition,
due to the similarity of the geological formations of the study area and very low slope, the entire length of the
river in the study area has the same similarities. Dividing the length of the river into eleven equal intervals has
been done simply to facilitate the study and preparation of quality maps to study the transverse changes of the
river. In this type of calculation, significant displacement due to floods or displacement due to sudden
deposition can be monitored. To monitor very small changes, high-resolution satellite imagery is required,
which is difficult to access.

Conclusion

Rivers are important communication networks of the hydrological cycle. The behavior of this network and how
it operates is influenced by various factors. Factors controlling the hydrological behavior of rivers include
hydraulic, geological, soil, geomorphological, climatic, vegetation, and physiographic characteristics of the
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basins. The results of this study showed that as we go from 1988 to 2018, the geometric parameters have
increased due to changes in the river. This increasing trend of geometric parameters and curvature coefficient is
due to human and natural changes that have occurred along the river. The average curvature coefficient was 1.5
in 1988 but reached 2.5 in 2018. This increase indicates many changes in the route and bed of the river. In
general, it can be concluded that the longitudinal and winding changes of the river in the study area in the
period 1988 to 2018 from 1988 to 2018 have undergone many changes.
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