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Abstract

Salinization and sodification of soils, by degrading soil structure,
causing a loose surface structure, and salt accumulation at the soil
surface, increase thethe sensitivity of lands to various types of erosion,
especially wind erosion. Eshtehard County is one of the critical dust
hotspots in Alborz Province, where approximately 24,500 hectares of
county’s agricultural and natural resources are among these dust
sources. Therefore, it is essential to predict and monitor soil salinity
trends in order to implement protective measures against further land
degradation. Recent advancements in remote sensing technology have
enabled accurate detection and effective monitoringof soil salinity.
Consequently, this study examined the levels of surface soil salinity
and the likelihood of saltstorm occurrences in 7,118 hectares of
agricultural land in the arid region of Eshtehard, Karaj, over the period
from 2011 to 2021 using machine learning algorithms in the Google
Earth Engine (GEE). The results indicated that the level of salinity in
agricultural soils increased by approximately 18%, and the salinity
class shifted from non-saline soils to low to moderate salinity. This
could be the result of a combination of climatic factors, including
reduced rainfall and increased evaporation from the soil surface, as
well as human factors, including the continued use of low-quality
groundwater, the lack of effective drainage systems, and improper
irrigation management.Additionally, the class of very low probability
for saltstorm occurrences increased by 160%, while the classes for low
and moderate probability increased by 47% and approximately 500%,
respectively, from 2011 to 2021. Increased salinity reduces vegetation
growth and destroys soil structure, resulting in a decrease in the
resistance of the soil surface to wind erosion and an increase in salt
storms.
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Random forest, salinity index, Google Earth Engine, Landsat,
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