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ABSTRACT

Demarcation modeling of erosional and depositional surfaces with soil
characteristics and remote sensing (RS)

Nowadays demarcation and classification models based on remote sensing are widely used for classification processes and land
changes. In this research, the efficiency of demarcation models to evaluate erosional and depositional régiens investigated. The
study area of Zahirieh in Khuzestan province, with an approximate area of 7100 hectares, was divided into.erosional, depositional,
and stable areas based on satellite images and field surveys. Then soil sampling was done from erosional and‘depositional surfaces.
The physical and chemical parameters of the soil including soil texture components, bulk density, organi¢imatter, phosphorus, lime,
electrical conductivity, pH and soil gypsum were measured. In order to evaluate, the reflective characteristics of eresional and
depositional surfaces, bands and indices extracted from Landsat 8 images of 2022. Moreover, the gfficiency of supervised
algorithms was performed using Kappa coefficient and overall accuracy. The results ofithe average.comparison test'depicted that
the percentage of soil clay with 9.37 for erosional surfaces and 14.74 for depositional surfaces and gypsum with mean of 14.68 for
erosional and 6.2 for depositional surfaces has a significant difference (5%) between erasional‘and depositional surfaces therefore,
they can be used as parameters to separate surfaces, but for other parameters, no significant difference was observed. The results
showed that BI, SI and NDSI indices can be effectively uséd to distinguish erodedisurfacesfrom depositional surfaces.

Keywords: Demarcation modeling, erosional and depositional, surfacesjremote sensing indicators, spectrometry, supervised
algorithms N
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Demarcation modeling of erosional and depositional surfaees withisoil
characteristics and remote sensing (RS)

EXTENDED ABSTRACT

Introduction: Soil erosion is the most common form of soil degradation all over the worlds, Soil erosion including on-site and off-site
effects; the off-site effect of soil erosion is soil deposition. In ofder to assess the effectsjof soil‘erosion it is necessary to apply different
methods and techniques. In this regard demarcation modeling based on remote sensingisithe applicable téehnique which is usable for
soil classification, ultimately precise soil erosion control at different scales.<Iherefore “this study was conducted to evaluate the
applicability of demarcation modeling to diagnostic soil erosional and depositional siltfaces using remote sensing indices.

Material and methods: Regarding the importance of selection and implementation of conservational scenarios to manage the costs;
necessarily has to concern on highlighting the erosional, and depositional su s in the watersheds. Zahirieh area in Khuzestan
Province with approximately 7100 ha and water erosion risks mainlyagully and rill erosion types selected then using the filed survey
and satellite images (Landsat 8 images from 2022) divided to erosionaljdepositional and stable areas. In this study 70 randomized
sampling points using the Create Random Points tool in"ArcG1S10.2 was ‘Created. Moreover, in the mentioned tool, the Constraining
Feature Class for the polygon of the study area was set in ofder to-limit the \randomized points in the border of study area. Finally, 14
points as depositional and 12 point§ias erosional surfaces was highlighted and other randomized points was defined as Non-erosional
surfaces. Based on soil erosional and depositional surfaces the soil samplingaccomplished using the standard methods and soil samples
as representative of whole area was analyzegds, The physicaehemical parameters of the soil consist of soil texture components (clay, silt
and sand), bulk density, organic matter, phospherus, lime, electfical conductivity, pH and soil gypsum were measured. Remote sensing
indices including NDVI, SAVI? Gy Bl, NDSI, NDMI and SI to assess the possibility of classification the erosional and depositional
surfaces based on Landsat 8 images were ‘€alculated and mapped. In addition, supervised classification algorithms including Parallel
levels, Mahalonobis distance, Maximunfilikelifidad, Minimum distance, Neural network and Support vector machine (SVM) were used
and evaluated using Kappa coefficient and @verall accuracy. The statistical analyses with SPSS 26, supervised classification of remote
sensing data in ENVI 4.73and the separation of erosional and depositional surfaces in Google Earth Engine (GEE) were performed.
Results: The results of the average comparison test showed the significant difference between erosional and depositional surfaces for
clay content and gypsum thereforeﬁhey can be used as parameters to separate surfaces, but for other parameters, no significant
difference wasgebserved._Indeed)in the erosional surfaces the amount of clay was lower and amount of gypsum was higher than
depositional surfaces-“Furthermore the results depicted that there was a significant relation (R:0.75) between elevation (m) and NDVI
for depositional stixfaces.\The remote sensing (RS) indices including BI, Sl and NDSI can be effectively applied to distinguish eroded
surfaces from depositienal surfaces in the study area.

Conclusion: In general"demarcation modeling is usable to separate the erosional and depositional surfaces in the watersheds therefore
can be applied as a management tool to conserve the soils against erosive factors. Moreover, mapping the RS indices in the watersheds
is a visual tool to recognize the critical areas.

Keywords: Demarcation modeling, erosional and depositional surfaces, remote sensing indicators, spectrometry, supervised
algorithms
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