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Soil erosion and sediment yield are significant environmental challenges in Iran, substantially
impacting agriculture, natural resources, and ecosystems. Lack of sufficient information about
the results of different methods of estimating and measuring soil erosion is a serious challenge
in soil erosion studies in the country. This research examines some of the most important
studies conducted on soil erosion and sedimentation in Iran. Initially, water erosion studies
conducted within the country between 1972 and 1984 were searched and collected in various
scientific databases such as the Scientific Information Center of the Academic Jihad, the
National Publications Database, and Google Scholar. These scientific sources were classified
and analyzed from different aspects and perspectives. Then, various methods for measuring
and estimating soil erosion, including mathematical and experimental models, as well as
existing estimates of soil erosion and sedimentation rates in lIran, were presented and
introduced. The results of the reviewed studies show that the rate of soil erosion in different
watersheds of Iran varies significantly and has been reported to average between 5 and 68 tons
per hectare per year. The differences are influenced by climatic and local factors, including
geographical features, soil type, vegetation cover, roughness, and human activities. The spatial
distribution of the use of RUSLE, MPSIAC, EPM, WEPP, ICONA, and SLEMSA models in
Iran was presented. Some soil erosion studies in the country have used models to estimate soil
erosion without considering the assumptions and scope of application of the models. Findings
based on comparative analyses of soil erosion studies on a national scale can identify research
gaps and opportunities and can improve soil management programs and natural resource
conservation in Iran.
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EXTENDED ABSTRACT

Introduction

Soil erosion and sediment yield represent critical environmental challenges in Iran, with profound
implications for agriculture, natural resources, and ecosystems. This phenomenon not only threatens food
security but also leads to the degradation of vital ecosystems and biodiversity. Understanding the multifaceted
nature of soil erosion in Iran is essential for developing effective management strategies. This review paper
aims to provide a comprehensive overview of some recent existing studies on soil erosion in Iran, examining
the types, causes, and consequences of erosion, as well as identifying gaps in current research and proposing
future directions.

Method

To gather relevant information, a systematic review of existing literature on soil erosion in Iran was
conducted. This involved analyzing peer-reviewed articles, reports, and studies published over the last two
decades. The review focused on water erosion, and its influencing factors such as climate change, human
activities (like deforestation and agricultural practices), and geological characteristics. Additionally, the study
evaluated different assessment methods employed in the literature, including mathematical models (e.g.,
Universal Soil Loss Equation, RUSLE) and empirical approaches. The effectiveness of these methods in
measuring soil erosion across diverse Iranian landscapes was assessed. The review also considered the socio-
economic impacts of soil erosion on local communities, emphasizing the necessity for sustainable resource
management practices.

Results

The findings of the review indicate that soil erosion rates in Iran vary significantly across different
regions, influenced by a combination of climatic, geological, and anthropogenic factors. For instance, arid and
semi-arid regions, which constitute a substantial part of Iran, exhibit higher erosion rates due to limited
vegetation cover and intense rainfall events. The analysis highlighted that water erosion is the predominant
type, particularly in hilly and mountainous areas. The review also revealed that many studies employed
mathematical models to quantify soil erosion, with varying degrees of success. While some models provided
reliable estimates, others were limited by inadequate data or oversimplified assumptions. The results of the
reviewed studies show that the rate of soil erosion in different watersheds of Iran varies significantly and has
been reported to average between 5 and 68 tons per hectare per year. The differences are influenced by climatic
and local factors, including geographical features, soil type, vegetation cover, roughness, and human activities.
The spatial distribution of the use of RUSLE, MPSIAC, EPM, WEPP, ICONA, and SLEMSA models in the
country is presented. Some soil erosion studies in the country have used models to estimate soil erosion without
considering the assumptions and scope of application of the models. Findings based on comparative analyses
of soil erosion studies on a national scale can identify research gaps and opportunities and can improve soil
management programs and natural resource conservation in Iran.

Conclusions

This comprehensive review of soil erosion in Iran underscores the urgent need for effective management
strategies to address this pressing environmental issue. The significant rates of soil erosion, coupled with its
detrimental impacts on agriculture and ecosystems, highlight the necessity for targeted research and
intervention. There are notable gaps in the current literature, particularly concerning localized assessment
methods and the long-term socio-economic effects of soil erosion. Future research should focus on developing
region-specific models that accurately reflect the diverse climatic and geological conditions across Iran.
Additionally, interdisciplinary approaches that integrate ecological, social, and economic perspectives will be
crucial for formulating comprehensive soil management strategies. Policymakers must prioritize sustainable
resource management practices to combat soil erosion, ensuring the preservation of natural resources for future
generations. In conclusion, addressing soil erosion in Iran requires a collaborative effort among researchers,
policymakers, and local communities. By identifying and addressing the underlying causes of soil erosion,
implementing effective management practices, and fostering community engagement, it is possible to mitigate
the impacts of this environmental challenge and promote sustainable land use in Iran.
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