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Abstract

Investigating the Accuracy of Predictive Mapping of Water Erosion Hazard and
Determining the Impact of Input Factors in a Qharnaveh Watershed using the PAP/
RAC Model

S. P. Nainiva'*, A. Najafinejad?, H. Nazarnejad® and A. Zare Garizi*
Received: 2024/04/24  Accepted: 2024/05/19

Qualitative modeling is one of the methodologies employed for assessment. However, skepticism about
the outcomes of such models has led to a reduction in their consideration. Consequently, this study employs
the qualitative model approach of PAP/RAC to predict and determine the status of water erosion risk in
the Qarnaveh watershed. This approach is juxtaposed with the RUSLE model, and influential factors are
identified using Bayesian Model Averaging (BMA) to enhance evaluation, delineate vulnerable zones more
effectively, and propose viable water and soil conservation strategies. Research findings revealed a 20.56
Km?2 difference in predictions between the two models. Nonetheless, a meticulous spatial examination
of water erosion risk prediction maps from both PAP/RAC and RUSLE models demonstrates a spatial
congruence of 67.74%, predominantly within the "very high" category. Furthermore, the analysis of
influential factors (slope, lithology, land use, and vegetation cover density) on the erosion risk prediction
map, employing the Bayesian averaging approach, underscores slope as the most significant determinant
in the developed superior patterns. In the PAP/RAC model, it exhibits adverse effects in the "very low"
category but exerts positive influence in the "moderate," "high," and "very high" categories. In view of the
significant influence of slope across all categories, it is therefore necessary to carefully classify and assess
regional characteristics for refined predictions. Consequently, based on research findings, the PAP/RAC
model emerges as the most efficacious and straightforward qualitative model for estimating water erosion
risk in data-deficient watersheds, with precise consideration of its influential factors aligned with Iranian
context. This methodological approach, which integrates descriptive and integrative techniques, not only
facilitates precise prediction, but also facilitates the formulation of effective water and soil conservation
strategies, thereby contributing to the development of a comprehensive strategy for sustainable watershed
management.

Keywords: Bayesian averaging model, RUSLE, Qualitative models, Soil erosion.
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