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Extended abstract
Introduction

Soil erosion is one of the environmental problems that is a threat to natural resources, agriculture
and environment. In this regard, temporal and spatial information of soil erosion play an effective
role in management measures, erosion control and watershed management (Abedini et al., 1403).
Planning to conduct research in the field of earth sciences requires basic and required data, because
without the existence of data sources, the conditions for the study are not available (Makhdoom et
al., 2012). The method of digital soil mapping in combination with remote sensing data is a useful
solution for producing a digital map of soil characteristics with high accuracy and spending less
time and money (Shahriari et al., 1403). Hydrological models are usually used to predict how
hydrological processes or water quality processes respond to changes in environmental and human
factors as well as different management approaches (Rashad et al., 2024). Global soil maps, such
as the dataset provided by the World Soil Organization (FAO), as one of the reliable sources of
soil information, have many advantages that are used in this field. But at the same time, it also has
disadvantages for hydrological modeling. These maps are often prepared on a large scale and do
not have the necessary accuracy in distinguishing local features, and also the large diversity of
soils on a small scale is not reflected correctly, and soil information may be old and do not reflect
recent changes in land use or climate changes. These disadvantages cannot meet the exact needs
of modeling and damage the accuracy of hydrological models. The studied basin is one of the
important aquifer basins of Tunkabon city both in terms of forest cover and agriculture. Therefore,
due to the lack of soil data and soil map in the researched basin and to increase the accuracy of
modeling, the methods of combining geological parameters and remote sensing were investigated
to prepare a soil map and its parameters to improve the accuracy of soil parameters in the SWAT
model in the Seh-Hazar river basin of Tunkabon city. The purpose of this research is to prepare
soil map and its parameters as one of the main inputs of SWAT model for hydrological modeling
for flood forecasting.

Methodology:
This research was carried out in order to complete soil parameters and soil map for use in SWAT
model, in Sahe-Hazar basin of Tunkabon city. The target area lacked information and soil
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parameters required for use in the SWAT model. First, the soil map was downloaded from the
database from the official FAO website at www.fao.org. In total, 2 types of soil (Chernozium soil
and vertisol) were extracted for the study area. While soil variety and more parameters are needed
to improve the accuracy of SWAT model. Since the map extracted from the World Soil Map (FAO)
was not accurate enough to be used in the SWAT model, the geological map of the studied area
was prepared from the geological map of Mazandaran province that we received from the General
Department of Natural Resources of Nowshahr. We took help from the slope map to identify areas
prone to soil erosion and analyze it, as well as to determine the type of soil and its effective
characteristics. By analyzing the geological map and the slope map, height, rock type, vegetation,
stratigraphy and formation, the climate of the region and the amount of precipitation, we can
extract the required soil factors. Then we used the soil data values of the side basin (Sardabroud)
for verification. We also used EXCEL software to classify some data and created and produce
maps using GIS software.

Results and Discussion:

In this research, 10 soil factors required for use in SWAT model, including: number of layers, soil
depth, horizon thickness, volumetric mass, available water capacity, saturated electrical
conductivity, soil organic matter, clay, silt, sand, rock in the horizon, albedo ratio were extracted.
Finally, according to the results of the research, 5 types or types of soil were obtained to prepare a
soil map for use in the SWAT model, and these 5 types include: Lithosoil soil, Seville verti soil,
Seville moly soil, chernozium-like soil, and moist podzol soils. The validation results of the present
research showed that using the above method to facilitate the preparation of soil maps and
estimation of soil data values has acceptable accuracy.

Conclusion
The aim of the current research is to prepare soil map and required parameters for use in SWAT

hydrological model in Seh-Hazar basin of Tunkabon city.The results showed that the use of geological
maps and remote sensing data provides a practical approach to complete soil parameters. This method, while reducing
cost and time, high-quality data for model parameterization can be a valuable tool for improving the calibration and
validation processes of the hydrological model in areas lacking data. The validation results of the present research
showed that using the above method to facilitate the preparation of soil maps and estimation of soil data values has
acceptable accuracy. Therefore, in areas without soil data and in studies where there is a time limit, the method of
preparing soil data is the appropriate method. Geological maps provide valuable information for estimating soil
parameters. This approach can help to improve the accuracy of hydrological models and water resources management
in areas with limited or no soil data.
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