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Abstract

Marly formations, due to their geomorphological and geological characteristics—such as clay—carbonate
composition, variable soil texture and permeability, and stratified structure—exhibit a high susceptibility to both
water and wind erosion. In recent years, numerous experimental and modeling studies have focused on
evaluating erosivity and erodibility parameters (particularly the K factor in the RUSLE model), the role of
vegetation cover, the influence of climate change, and the application of advanced remote sensing and machine
learning techniques.

This review synthesizes the current knowledge on erosion mechanisms in marls, measurement and modeling
approaches, and effective strategies for erosion mitigation. Findings indicate that K values in marly surfaces are
typically high and variable, primarily controlled by soil texture and stratified structure. Field studies in Iran
demonstrate that marls represent a major source of sediment yield and are highly susceptible to surface
subsidence. The integration of modern methods such as Digital Soil Mapping (DSM) and machine learning
models has significantly improved the accuracy of erodibility estimation and facilitated the prioritization of
high-risk areas for soil conservation.

Recent research further reveals that more than 50% of the sediment yield in some Iranian watersheds originates
from marly terrains. Therefore, the adoption of integrated approaches—combining biological soil stabilization,
watershed management measures, land-use regulation, and the application of advanced remote sensing
technologies—can substantially reduce soil degradation rates and enhance the resilience of marl-dominated
ecosystems.

Vegetation density in marly formations is generally limited due to high concentrations of soluble salts, elevated
gypsum and lime content, and intense capillary effects. Evidence suggests that a combination of native plant
species with strong ecological adaptability, bioengineering techniques, and adaptive grazing management can
markedly decrease surface erosion and sediment production. Finally, the paper provides practical management
recommendations to mitigate the erosion risks associated with marly formations.
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