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Research Topic: Environmental auditing is a tool for assessing the environmental impacts
of organizations' economic activities, playing a crucial role in transparency, accountability,
and sustainable development. This study aims to propose a model for environmental
auditing and examine its impact on sustainable development.

Objective: The primary objective of this research is to develop and validate an
environmental auditing model to enhance sustainable development and identify its key
influencing factors.

Method: This study employs a mixed-methods approach (qualitative-quantitative). In the
qualitative phase, grounded theory was used, and interviews with 14 auditing experts were
conducted to extract key categories. In the quantitative phase, the proposed model was
tested using structural equation modeling (SEM) with a sample of 300 auditors.

Results: The results indicate that appropriate environmental policies and auditing
standards significantly impact environmental auditing. Additionally, environmental crises,
corporate culture, and environmental technology influence environmental disclosure,
resource efficiency, and environmental sustainability. Ultimately, these factors were found
to have a direct impact on achieving sustainable development.

Conclusions: This study provides a framework for policymakers, managers, and auditors
to implement environmental auditing effectively, emphasizing the importance of regulatory
oversight and standardization in promoting sustainable development.
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Introduction

Land use change is one of the most important drivers affecting hydrological processes worldwide. In
recent decades, human activities such as agricultural expansion, urbanization, deforestation, and
rangeland degradation have significantly altered watershed hydrology, leading to increased surface
runoff, reduced infiltration, higher sediment yields, and declining base flows. These changes can
increase flood risks, soil erosion, and water quality degradation, particularly in semi-arid and arid
regions like western Iran. Understanding the relationship between land use changes and hydrological
responses is essential for effective water resource management and environmental conservation.

Objectives
The main objective of this study is to assess the quantitative effects of land use change on hydrological
components in the Chamgardalan Watershed, Ilam Province, using the Soil and Water Assessment
Tool (SWAT) model. Specific aims include:
Calibrating and validating the SWAT model for accurate simulation of runoff, sediment yield, and
base flow in the watershed;
Evaluating the effects of past and current land use conditions on hydrological responses;

Simulating future land use scenarios and predicting their potential impacts on watershed hydrology;
Providing recommendations for sustainable land and water management based on the modeling
results.

Materials and Methods

The Chamgardalan Watershed, covering approximately [insert area if known] hectares, was selected as
the study area due to its ecological and economic importance. The SWAT model was set up using
input data including digital elevation models (DEM), land use and land cover maps, soil data, and
daily climate data (precipitation, temperature, etc.). The watershed was divided into 15 sub-basins to
capture spatial variability. Model calibration and validation were conducted using observed runoff and
sediment data from local hydrometric stations, applying statistical indices such as the Nash-Sutcliffe
Efficiency (NSE), coefficient of determination (R2), and percent bias (PBIAS) to assess model
performance. Future land use scenarios were developed based on historical trends, local development
plans, and expert consultation.

Results

The calibrated SWAT model showed satisfactory performance, with NSE and R2 values indicating a
good match between observed and simulated data. Under current land use conditions, the watershed
exhibited increased surface runoff and sediment yield compared to historical baselines, mainly due to
agricultural expansion and urban development. Base flow, which represents the groundwater
contribution to streamflow, decreased as a result of reduced infiltration and vegetation cover loss.
Simulation of future scenarios revealed that continued land use change would exacerbate these trends,
further increasing runoff and sediment delivery while reducing base flow, with significant implications
for water availability and soil conservation.

Discussion

The study highlights the strong influence of land use change on watershed hydrology, demonstrating that
even moderate increases in agricultural and residential areas can substantially alter water balance
components. These findings emphasize the need for integrated watershed management strategies that
account for land use dynamics, promote sustainable land use practices, and enhance ecosystem
resilience. Measures such as reforestation, rangeland restoration, soil conservation, and controlled urban
expansion are recommended to mitigate the adverse hydrological impacts identified in this study.

Conclusions

The research confirms that land use change is a critical factor driving hydrological changes in the
Chamgardalan Watershed. By combining modeling tools like SWAT with spatial data analysis, this
study provides valuable insights for policymakers, planners, and stakeholders involved in land and
water resource management. Incorporating ecohydrological considerations into regional planning and
implementing adaptive management strategies will be essential for ensuring the long-term
sustainability of water and land resources in Ilam Province and similar regions.
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