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Water erosion is a dynamic and destructive prooessich topsoil is detached and
transported by raindrop kinetic energy and surfaceff shear stress (rill or sheet
flow). This leads to decreased soil fertility, @dtructure damage and increased
sedimentation in waterways. This study aimed tcessshe current and future
potential of water erosion in the Mianab-Shushtatesshed (Khuzestan Province)
by employing the Revised Universal Soil Loss EquatiRUSLE) jintegrated with
the BCC-CSM2-MR climate model scenario within a Informatlon
System (GIS) framework. The methodological no %es in its future

projection, which relies on high-res UUOW ata The Slope Length and
Steepness factor (LS) were calc w ? g a digitevation Model (DEM) and
SAGA GIS analyticaFtgols. Tt ? ainfall Erosivitgdtor (R) was extracted from the
novel SMZR;\M data obtained from the VMAElim site. The land
Wc ) was determined based on the NazetwlDifference Vegetation
dex (NDVI) derived from Landsat 9 satellite imagedor 2023. The Support
Practice factor (P) was omitted because of thecigasf regional management data.
The results indicated that the erosion distributien highly topographically
dependent, with the highest estimated rates coratedt in the eastern and
southeastern areas, exhibiting high LS values. Neetess, over 90% of the
watershed area fell within the “Very Low & Low” eion class. Long-term
projections (up to 2040) raise alerts regardingita failure and the expansion of
erosion toward the central and western parts of Hasin. Consequently,
management strategies must simultaneously impleprenentative measures in the

west and center, alongside necessary adjustmetite ieast. This study provides a
documented framework for prioritizing managemertériventions in similar semi-

arid basins in Southern Iran by presenting a lzedli high-spatial-accuracy model.
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EXTENDED ABSTRACT

INTRODUCTION

Life on Earth, particularly biological and agriculturattivities, is profoundly dependent on soil;
however, the global challenges of land degradation aidrverosion (sheet, rill, and gully erosion)
threaten the health of ecosystems across Iran. In thtextoof managing this crisis, global erosion
models such as RUSLE serve as foundational toolsekearch; nevertheless, the existing literature
consistently emphasizes the need for precise paraloetdization, especially given the dominant role
of the topographic factor (LS) in the mountainous regioinan (Mohammadi et al., 2018; Nejad
Afzali et al., 2019). Furthermore, key modulating fast@uch as climate change and land use, require
attention in long-term projections (Wang et al., 2016).pleghe strategic importance of agriculture
in the Shushtar interbasin area, this region remaiaenresearched concerning water erosion; this
research gap highlights an urgent need to update spagigises using high-resolution spatial data and
to assess the watershed’'s stability against future climdtégmges (up to the 2040 horizon).
Consequently, the core issue of this study is therrate assessment of current and future erosion
potential using the RUSLE model and contemporary datsh(as SM2RAIN-MONITORING and
Landsat 9 NDVI from 2023). The ultimate goal of thésearch is to provide a localized and reliable
framework for erosion risk assessment, establishipgeaise basis for long-term natural resource
conservation planning under the changing climatic conditdéi@outhern Iran.

DATA AND METHODOLOGY

The Inter-basin (Miyan-Ab) watershed, covering an axiprate area of 2053 km2 is situated in a
specific geographical location within the Khuzestan Rrawj approximately 40 km orth of Ahvaz,
located between 336 latitudes and longitude ranging fromo48 to 4%01; i elevation is
292 meters above sea level. This watershed is shown um % a (Shushtar Inter-
basin) is characterized by a hot and semi-humid chr(r:m tlon of 322 mm and a peak
temperature of 454 in July) and active geolo 3.4 g the Neogene Farsiations and
susceptibility to seismicity), all of %hlch |ﬁflyence§

8% 48°50° 49° s 915

y and soil-water conditions.
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Figure 1: Location of the study area (Source: Authors)

The methodology for this research was designed bas#éideoRUSLE model to assess soil erosion in
the Shushtar Inter-basin watershed across two timeefafpresent and future: 2021-2040). The
implementation of this model was conducted hierarchically with a high spatial precision. Spatial
maps of the topographic factor (LS), cover-managérfaior (C), and support practice factor (P)
were generated using a Digital Elevation Model (DEMJl aatellite imagery. The soil erodibility

factor (K) was determined using soil maps. In the sylmet phase, the primary erosion driver, the
rainfall factor (R), was updated for the future period gigiiata from the BCC-CSM2-MR climate
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model obtained from WorldClime. Finally, by emplogisoftware such as ArcGIS and Google Earth
Engine, the current erosion potential (AXRLS-C-P) and projected future erosion were calculated,
and final maps were produced to allow for a quatitié and spatial analysis of the changes resulting
from future climate scenarios.

RESULTS AND DISCUSSION

The RUSLE model was employed for erosion zonatiaé Shushtar Watershed. Climate projections
up to 2040 indicated a significant increase in Banfall Erosivity factor (R), escalating from a
maximum of 1333.28 to 3823.38, which will lead tfuadamental intensification of the total erosive
energy across the entire watershed. The Soil Eiitdifactor (K), calculated using global data and
Equations (1) and (2), yielded values ranging frai®1599 to 0.345254, with the highest erosion
susceptibility concentrated in the southern andheastern sections, which were characterized by
lighter soil textures. Furthermore, the Slope Lanfgictor (LS), as shown in the figure, demonstrated
an increase in value from west to east, where #stemn and northeastern regions exhibited the
maximum values (up to approximately 342), indiogtisteeper slopes. In contrast, the cover
management factor (C), derived from NDVI, showedkarease in vegetation cover (greenness) from
0.50 in the west to 0.14 in the east. Followinggstemdardization of the layers, the final map ofeva
erosion confirmed the heterogeneous distributiorerafsion, with its concentrati located in the
eastern and southeastern areas (critical zonekg efatershed. In the current cqn il{\;n (Figurett®,
‘Very Low’ erosion class accounted for the largasta share atgﬁi%Qag ever, the long-term
projection trend (Figure 2) suggests an mcreasbersha of\th&’ ate (4.147% to 4.365%) and
High (1.516% to 1.607%) classes, as WeII as a % 9 pansion of risk towards the western

part of the watershed. .
\ e k) sand
Q) = snli=1-
100
flit : 0.3
-0.0256xsandx(1-=.-) ( silt ) ( _0.25xC )
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Table 1: Percentage of Water Erosion Status: Currenand Predicted (or Projected
Classification Current Erosion Predicted Erosion
Percentage Percentage
Very Low 77/296 77.644
Low 16/697 16/02
Moderate 4/143 4/36¢
High 1/51¢ 1/607
Very High 0/34: 0/364
CONCLUSION

The research conducted on the Shushtar Inter-lsng the RUSLE model decisively confirms the
hypothesis regarding the high susceptibility of sewo to topographical factors, as the highest
concentration of erosion was observed in the manmta eastern and southeastern regions, with the
Slope Length factor (LS) acting as the predomirgarameter in the erosion process. Concurrently,
this study validated the effectiveness of the vatigh cover factor (C) in the central and westartg

of the basin in mitigating erosion, thereby demiaistg the high efficiency of the localized RUSLE
model in providing a realistic estimation of erosioates under Iranian conditions. From a
management perspective, although the majority efbisin is currently stable, necessitating a focus
on the critical eastern and southeastern areag;te&wm analyses projecting toward the 2040 horizon
indicate a risk of gradual system instability doectimate change (CC). This projected instability
expands the vulnerability domain, mandating the lémgntation of more robust conservation
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measures and the execution of green developmegtgms across the entire basin rather than the
current limited interventions.
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