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Floods, as the most common natural hazard over the past decades, have had many environmental
and socioeconomic consequences within floodplains. Since agricultural activities in river areas are
carried out mainly in floodplains called "Cham" in the local language, floods and riverbed changes
can destroy agricultural land in the Cham’s area. The occurrence of floods in the Khorram abad
River in 1 April 2019 changed the riverbed in many parts of the river, resulting in the erosion of
agricultural lands, the destruction of gardens and water transfer canals to rice fields. The aim of
this study is to evaluate the changes in the riverbed as a result of flooding and erosion of
agricultural lands in Cham’s, where the livelihood of rural settlements around the river depends.
Various tools such as Sentinel satellite images before flood (22 May) and after the flood (29 April),
Google Earth images and Arc GIS and ENVI software have been used to analyze different parts of
the research. Research Results shows that the riverbed has widened and shifted at several points
and flowed in a different direction. The reason for the displacement was the severity of the floods,
loose and erosive alluvial sediments, and the interference of rural communities in the form of the
expansion of agricultural lands in the riverside Chams. The relocation and widening of the riverbed
has eroded 20 Cham’s of the studied agricultural lands by 48.3 hectares and reduced the rice
harvest by 95.7 tons. Other research results indicate the vulnerability of villages based on the
amount of damage caused by erosion of rivers and reduction of rice harvest, so that the most
damage is done to downstream villages and the least damage is done to villages upstream.

Copyright©2022, Geography and Development. This is an open-access article distributed under the terms of the Creative Commons Attribution-
noncommercial 4.0 International License which permits copy and redistribute the material just in noncommercial usages, provided the original

work is properly cited.

Extended Abstract

1. Introduction

loods are one of the natural
hazards that affect communities
around the world and are one of
the leading causes of natural
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hazards worldwide, so no region in the world is safe
from floods. Rural areas are among the first
vulnerable areas to natural hazards such as floods,
because in rural areas major agricultural lands are
located along rivers due to sedimentation in
floodplains, thus floods can cause destruction and
erosion in the agricultural lands in these plains.
Because the economies of rural rivers are largely
dependent on agricultural lands, erosion and
depletion can affect the economy and livelihoods of
rural communities.

The occurrence of floods on 1 April 2019 in
Lorestan province, including the Khorramabad
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River with a high potential for flooding, changed
the bed and relocated the river and resulted in the
destruction of the agricultural lands along the river
on which the livelihood of the villages depends.
Such along river located agricultural lands are
called called “Cham”. The agricultural lands of
some rivers have been completely eroded and others
have been turned into rainy lands as a result of the
destruction and destruction of water transmission
canals, and they lost their potential for rice
cultivation which is the main activity of the
villagers around the river. Therefore, the first aim of
the present study is to determine the effects of
floods on bed changes and consequently erosion of
rivers, and then to prioritize the rivers in terms of
damages caused by floods due to the magnitude of
eroded lands and damages.

2. Material and Methods

In this study, after the sever floods on 1 April 2019
on Khorramabad River, a field study was conducted
in order to collect the required information such as
the location of the Chams as well as damages, such
as the destruction of villages and gardens, changing
river bed, determining the position of the transverse
profile, taking the required photos and information
from the riverside villages. Various tools such as
Sentinel-2 satellite images for before and after the
flood and GPS were used in various stages of the
research. Then, the boundaries of the Chams along
the river identified in the field studies were plotted
using Google Earth images. Consequently, using
Sentinel-2 satellite images (March, 22) and
Sentinel-2 MSI 1 satellite image (April, 29), the
riverbed was excavated in polygon for before and
after the flood in the ENVI software environment.
The Chams and the polygon of the river route
overlapped in Arc GIS software and changes in
river flow and erosion rate in each range Cham
were determined using the Union tool. Finally, the
amount of erosion of each Cham and as a result the
reduction of rice harvest was quantified and the
villages were prioritized based on the magnitude of
flood-caused damages.

3. Results and Discussion

In the studied section of the Khorramabad River,
which runs from downstream of the city of
Khorramabad to the Doab-Kashkan, the flood
caused damages to infrastructures such as
communication bridges, access roads, rural
settlements, water transfer canals, gardens and
agricultural land. Extraction and overlap of
Khorramabad river bed for before and after the
flood, which was obtained using Sentinel satellite
images in EVVI and Arc GIS software, show that
the river has undergone significant changes such as
displacement and change of riverbed after the flood
as well as lateral erosion, so that at several areas the
riverbed has shifted and the river flows in a new
direction.

Field observations indicate high river erosion
compared to sedimentation rates. In some parts of
the river, in direct and short routes, due to the
resistant of both riverbed and the river sides to
erosion, not much change is observed, but changes
in the width and depth of the riverbed have been
more than several meters due to the presence of
unstable and erodible sediments.

Investigation of the amount of Chams erosion
caused by the flood shows that the area of 20
studied Chams is 477.5 hectares and the highest
area (113.5 hectares) is related to Cham of Pahalat,
Sabzevar villages and Vaysian city and the lowest
area is related to Cham Judol Dol (9.8 hectares).
Evaluation of the total river erosion caused by the
flood shows that out of 142 hectares of eroded area,
48.3 hectares were agricultural lands of the Chams.
The rate of river erosion has increased from the
upstream to the downstream, as the flow rate of the
river increases downstream due to joining seasonal
rivers as well as a general decrease in the elevation
of agricultural lands in the downstream.

In order to investigate the effect erosion of the
agricultural income of the villagers living in the
Chams, we calculate the rice production per hectare
for before and after the studied flood. , The average
rice harvest per hectare in the rivers is about 2 tons
and the average price per kilogram of rice in 2019
was 30 thousand tomans. As a result, the amount of
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rice harvested in the studied grasses before the
flood was about 955 tons, which decreased by 95.7
tons after the flood and erosion of the Chams. The
highest amount of rice harvest reduction was 24.8
tons in Cham villages of Pahalat, Sabzevar villages
and Vaysian city in the downstream area.

Based on the amount of river erosion, reduced rice
production and the estimated damages, the
maximum damages took place in Sabzevar and
Pahalet villages and Vaysian city downstream and
the least damages occurred in Sar-Zangoleh and
Cham Ghoregh villages in the upstream area.
Likewise, as a result of the destruction of the water
transfer canal and the lack of rice cultivation, the
maximum damages took place in the Shurab Najm
Soheili and Shurab Mahmoudvand villages in the
midstream areas.

4. Conclusion

Changes in the riverbed and erosion of agricultural
lands in the Cham areas are the most important
changes caused by the flood on 1 April 2019 in the
Khorramabad River. Extraction of the riverbed for
before and after the flood using satellite images
showed that 142 hectares of the area around the
river have been eroded, of which 48.3 hectares
belong to 20 Chams along the river, where the main
activity of the villagers is rice cultivation. In
addition, the changes in the riverbed destroyed the
water transmission canals in 4 Chams with an area
of 104.4 hectares.

An examination of the amount of rice harvested in
relation to the amount of erosion and destruction of
water transmission canals in the Cham areas
showed that as a result of the erosion of agricultural
lands in the Chams, 95.7 tons and the destruction of
water transmission channels 208.8 tons and a total
of 304.5 tons decrease in rice harvest in 2019 has
been calculated. Therefore, about 81,200,000,000
Rials have been damaged as a result of floods and
reduced rice harvest in the rural communities
owned by the Chams.

Assessing the vulnerability of villages as a result of
floods and its effects on agricultural lands and water
transmission canals indicates that the vulnerability
of villages has increased from the upstream towards
the downstream. The main reasons for the high
erosion and consequent damage to the lower Chams
of the Khorramabad River are the increase in river
flow and the low elevation of agricultural lands
relative to the riverbed.

Keywords: Flood, Khorramabad River, Erosion,
Rural Communities.
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