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Monitoring soil surface moisture, as a crucial factor in water and energy
cycles, is of great importance in water and soil resource management. This
important factor varies dramatically in time and space due to variability in
soil characteristics, topography, vegetation, and dynamic nature of the
climate. Any change in soil moisture can have an immediate effect on
runoff, soil erosion, and plant productivity. Soil moisture is considered as a
decisive factor in plant growth. Moreover, a decrease in soil moisture
results in an increase in the dust of desert regions. Remote sensing methods
can provide continuous soil moisture information on a large scale with
acceptable accuracy. In the current study, applying data from Landsat 8
satellite image, different soil surface moisture estimation methods were
studied. In order to assess the precision of each method, 80 samples of
volumetric soil surface moisture were taken from the vicinity of Semnan
province on the exact date the satellite passed over the region. Some of the
applied indices in the study are NDVI, NDTI, NDMI, PSMI, Surface
Temperature, and SMsyr index. SMswr index, with a correlation
coefficient of 0.88 and R? of 0.61 was considered as the suitable index for
soil moisture zonation in arid and desert areas. Therefore, SMgyr Can be an
appropriate indicator for soil surface moisture in arid and semi-arid regions.
SMswir , NDTI and NDMI indices could be considered as appropriate
indicators for soil surface moisture in desert regions with poor vegetation.
In the next step, using multivariate regression models, we prepared a soil
moisture model using the studied indices. The findings of this study
illustrated that Enter regression model has higher accuracy in surface soil
moisture mapping.
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1- Near-Wavelength Infrared (NIR)

2- Normalized Difference Vegetation Index (NDVI)
3- Amani

4- Short-Wavelength Infrared (SWIR)

5- Lobell

6- The Triangle Soil Moisture Index (TSMI)

7- Modified TSMI (MTSMI)
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