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1- Introduction

Soil moisture can be considered in the control of desertification, agricultural activities, watershed
management and optimal management of water resources. Since the country of Iran is facing many
problems in these fields, the expansion of studies in the field of accurate estimation of soil moisture
becomes important (Mehrabi et al., 2019). The GLDAS system may have a high error compared to the
measured data in some areas. Therefore, it is necessary before the data and results of this product are used
as a decision-making tool in the region. The quality of these data should be evaluated locally using
ground-measured data (Polo et al, 2016 & Sanchez-Lorenzo et al, 2013 & Zhang, 2019).In this study,
Terra MODIS data was used to estimate soil moisture due to higher spatial resolution (1 km). Due to the
fact that it is difficult to estimate the humidity time series in the field, and radar remote sensing methods
produce humidity maps with low spatial resolution. Therefore, in this study, a new method was introduced
to prepare a soil moisture map with higher spatial resolution based on NDVI and LST MODIS
products.The purpose of this study is to estimate soil moisture in Jiroft city using the products of the
Morris sensor and NDVI and LST indices. Considering that Jiroft plain is one of the agricultural poles of
Iran. Estimating the time series of soil moisture and then providing a drought index based on soil moisture
is a useful method for investigating agricultural drought in the study area.

3- Results

LST and NDVI have high relative importance in arid regions (Park et al, 2016). In the study area, an
algorithm based on remote sensing was used for soil moisture time series due to the lack of access to soil
moisture time series. Moody's LST and NDVI products with a resolution of 1 square kilometer were used
during 2007-2022. Then multiple linear regression was created using OLS method between soil moisture
observations (2021 and 2022) and NDVI and LST time series data. Based on the results, both independent
variables NDVI and LST were significant at the 99% level (p-value<0.01). VIF values were less than 10.
Therefore, there is no linearity between the independent variables. The standard error is small, which
indicates that the estimated value is exactly the true value. The value of t statistic of two variables is
higher than 2, which is considered statistically significant. In general, R? = 0.78 and it shows the accuracy
of soil moisture estimation method. R? was obtained as 0.74 and 0.8 in the years 2021 and 2022,
respectively, which indicates the accuracy of the predicted values.

* Corresponding Author: hmalekinezhad@yazd.ac.ir

"


http://magazine.hormozgan.ac.ir/
mailto:%20hmalekinezhad@yazd.ac.ir
https://orcid.org/0009-0002-5127-8267
https://orcid.org/0000-0002-1733-220X
https://orcid.org/0000-0003-0211-7942
http://dx.doi.org/10.61186/jeer.14.2.9
http://magazine.hormozgan.ac.ir/article-1-825-en.html

[ Downloaded from magazine.hormozgan.ac.ir on 2026-07-03 ]

[ DOI: 10.61186/jeer.14.2.9]

Environmental Erosion Research Vol:54(14:2), Summer 2024, 141-160

4- Discussion & Conclusions

Estimation of spatial and temporal changes of soil moisture is an important issue in low data areas such
as Iran. We proposed a multiple regression model based on Modis NDVI and LST to obtain surface soil
moisture at a regional scale. The results showed that the multivariate linear regression method can be
used to estimate soil moisture products with high resolution in areas with little data in the surface layers
of the soil. Park et al. (2016) stated that LST and NDV/I have high relative importance in arid regions. In
the studied area, according to previous studies (Bai et al, 2020 & Wang et al, 2007), an algorithm based
on remote sensing was used for soil moisture time series due to the lack of access to soil moisture time
series became. Moody's LST and NDVI products with a resolution of 1 square kilometer were used during
2007-2022. Then multiple linear regression was created between soil moisture observations (2021 and
2022) and NDVI and LST time series data using OLS method. Based on the results of simulated soil
moisture changes and the OLS method in estimating soil moisture (0-30 cm), both independent variables
NDVI and LST were significant at the 99% level (p-value <0.01)). VIF values are less than 10 Therefore,
there is no linearity between the independent variables. The standard error is small, which indicates that
the estimated value is exactly the true value. The value of t statistic of two variables is higher than 2,
which is considered statistically significant. Overall, R2 was 0.7 And it showed the accuracy of the soil
moisture estimation method, which is consistent with the results of (Khanmohammadi et al, 2008 & Lin
et al, 2015).
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AIC: Akaike Information Criterion, p < 0.05.
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