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This study examines the relationship between Leaf Area Index and soil moisture in
the Beheshtabad watershed through field sampling, MODIS imagery, and black-box
modeling based on various factors. For this purpose, climate data such as rainfall,
evaporation, transpiration, number of rainy days, and temperature were collected
from 2003 to 2015 in this watershed. Additionally, to determine the physical
characteristics of the area and prepare maps of soil moisture, data on soil texture,
land use, topography, geology, Digital Elevation Model, and drainage network were
gathered. During the field visits in 2016 and 2017, data on soil moisture, Leaf Area
Index, and vegetation characteristics were collected for the land use in the area. The
findings indicate that vegetation cover requires time to respond to changes in soil
moisture, with a developmental delay of approximately four months observed in the
study area (coefficient of determination = 0.69). Land use, slope, and soil texture
separation factors have differing impacts on the relationship between Leaf Area
Index and soil moisture, which is nonlinear. This study highlights the importance of
understanding the reciprocal effects between environmental factors and vegetation
cover for water and soil resource management.
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