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ABSTRACT

Determining the extent of riverbank erosion and displaying it as a map in a GIS
environment is effective in the optimal management of water and soil resources. The
aim of the current research is to delineate the riverbank erosion zone from aerial
photographs, perform regression modeling, and identify factors influencing the
development of riverbank erosion using various spatial data including physiographic,
hydrological, geological, and environmental data in different sections of the
Balikhlouchai River in Ardabil Province. Initially, influential parameters in riverbank
erosion in the region, including topographic, soil and land factors, hydrology, and land
use changes, were calculated. Accordingly, the variables under study were obtained for
four time periods: 1955 using aerial photographs, 1980 using TM satellite images, and
years 2010 and 2013 using Google Earth images, and the effective extent of riverbank
erosion was compared. Subsequently, multivariate regression analysis was performed
using independent variables (including topographic, hydrological, soil erodibility, and
land factors) and the effective extent of riverbank erosion as the dependent variable,
using SPSS software, and suitable models were developed to estimate the amount of
different riverbank erosion. Based on the results of regression analysis, environmental
parameters such as slope of the river reaches, peak discharge, area under irrigated
agriculture, concentration time, pasture coverage, and residential areas played a more
significant role in exacerbating riverbank erosion.
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Introduction

Determining the extent of riverbank erosion and displaying it as a map in a GIS environment is effective in the
optimal management of water and soil resources. The aim of the current research is to delineate the riverbank erosion
zone from aerial photographs, perform regression modeling, and identify factors influencing the development of
riverbank erosion using various spatial data including physiographic, hydrological, geological, and environmental data
in different sections of the Balikhlouchai River in Ardabil Province.

Methodology

Initially, influential parameters in riverbank erosion in the region, including topographic, soil and land factors,
hydrology, and land use changes, were calculated. Accordingly, the variables under study were obtained for four time
periods: 1955 using aerial photographs, 1980 using TM satellite images, and years 2010 and 2013 using Google Earth
images, and the effective extent of riverbank erosion was compared. Subsequently, multivariate regression analysis was
performed using independent variables (including topographic, hydrological, soil erodibility, and land factors) and the
effective extent of riverbank erosion as the dependent variable, using SPSS software, and suitable models were
developed to estimate the amount of different riverbank erosion.

Results and Discussion

Based on the results of regression analysis, environmental parameters such as slope of the river reaches, peak discharge,
area under irrigated agriculture, concentration time, pasture coverage, and residential areas played a more significant
role in exacerbating riverbank erosion. Based on regression analysis, the most influential factors in riverbank erosion
occurrence in the study intervals can be prioritized as follows. In the physiographic category, the slope interval and the
area of the upstream area are among the important factors identified. It is noteworthy that in the hydrological variables
approach, none of the variables showed a significant relationship with riverbank erosion values. Among the land factors,
the variable of residential area extent was introduced as an important variable. Overall, considering all variables in the
modeling process, the two environmental factors of slope interval and peak discharge have the greatest impact on the
amount of riverbank erosion. The use of these relationships enables estimation of riverbank erosion in the study area
based on available data.

Conclusions

In the current study, the extent of riverbank erosion was determined from aerial photographs, followed by the
identification of factors influencing the development of riverbank erosion. Subsequently, attempts were made to model
riverbank erosion using various spatial data including physiographic, hydrological, geological, and environmental data.
According to the results of regression equations, it was revealed that among the physiographic factors, variables such
as slope interval and the extent of the upstream area are the most influential factors in the occurrence and exacerbation
of riverbank erosion in the study intervals. It is worth noting that none of the variables related to hydrology showed a
significant relationship with riverbank erosion values. Therefore, it can be concluded that hydrological factors alone are
not effective in the changes of riverbank erosion in the Balfeluchay River area, and simultaneously, other environmental
factors also play a role in exacerbating erosion. The examination of the status of riverbank erosion morphology and
changes in influential variables indicates an increase in the area affected by riverbank erosion in the study area. This is
while changes in factors such as effective riverbank erosion area, drainage density, average discharge, riverbank
coverage, and the percentage of different land uses vary in different periods.
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Figure (1): Images of the river reaches studied in the assessment of the changes in the river bank erosion
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Table (1): Empirical equations used in the estimation of river bank erosion in the studied reaches
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Table (2): Physiographic characteristics of the upstream area of the studied river reaches
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Table (3): Characteristics and resistance of geological formations and rocks to erosion in the study area
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Table (4): Characteristics of the land units, slope, soil characteristics of the study areas according to the FAO method

ooliiun! Conlyls el ol gy ssane LS gy i g S Glasive | o asly elaseive o)l o
$U g 4 bl g ) )
S cesll b (D1 Sl b B L ot OB g GospS B GoepS (b S| BV | L (S g e slaas leasS
Blyz slp oS S Gee Zudgazalsl; 2k 2Ll als Ko (I 3509 S50 d 00 | Slows Ghalu b g 5 JB
ob;
612 coslin i lsasds g (s Logio b oS (itg | bl Brecdos b BocnS S | ALY | mie sl g bl | g lacd
b oS cmlilolS] o3 Sl Sl 3 ol (o35 e SlalS R wl gl prshes | slagly
o 5l Lo ooy s
5 &l ol sl ceslis Oy Slisk 5 o5 Ko om0 DL/ STt | gte COL L ras L S | 5l 5aS | e g slocads | slacass
<l O Gebae o e )
o sl 2l 3| ot 555 G5 4 polin LS | 5 oS Gl e ST | S | B bl oy | slacas
Bl sl bl Sy s pShelol; | (pSloly (FuSTH L | Vb bl wlanlob )50 | sbj r9h b plaes e
2b
5 &l ol ly ceslis Oy Slidk 5 o5 Ko om0 DL/ STt | hgte COb L ras b S |5l 28 iy sloade slacss
<l oS a5 10 el bl &)

62581505 b g 69551t syl 6955150 nolie S ols
Ll aS il o ail)| Sgliie _iblie (gl 0as 1) Lsls, 45 G s e (ppas ol 0 s o @) comslio 5 Aitun

2 ol jleoliiwl b slailsog, SUS iyl s$ 3,5) 0 g b
Sheallis VIOA caF5b 0,90 b Jloys (00 05505 gz 9 0 plosl oD (000 dlna ol (6,LS ol ,d liae 05515 jglaies
@Lu W) Mbbc Y//\Q‘ )J‘)J 9 W) ooLéS....;‘ (\Y""\Y [ \Yl\c/\ QS’LO o)’Li )é) o..\.;)Lf 9 u,ul.o.” J.v Oli:.n.m.l‘ u'.\.agsf}[}]a (5“) Lgl.am.:lo

o..\...u 4.1‘ ‘tS'):D .Ia_ﬁ‘j) wb\fg;‘:ubog))l..f u,....)l...u)ﬁ ).)QLD.A .3)3‘);

Sleogas &il>0g) 025, ;0 ol 4 axgi L aS Cal g oo Eaexe ;o Cal Dglate aslllas 550 adlain b by Jow dxwgs oKiulss g

Sg a5l e & jgods ail30g, 5l o3b 1o 50 Wb Lialw 3 8l caliee sblie jo o55Le

9 S50 md

Il og) LS il yd polio (g )5 bl g b

1429 JUS il 3 2591 51 5 aslllan 0550 (sloo 3L chlizie (sl ol )y golii :(8) Jgu
Table (5): The results of different parameters of the study river reaches in the estimation of river bank erosion
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. Table (6): Results of river bank erosion regression modeling based on hydrological variables in the studied intervals
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Table (7): Regression modelis in river bank erosion estimation in the study area
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Table (8): The results of the changes of the time series variables of the study years in river bank erosion in the study area
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