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Abstract:

This research represents an important aspect of addressing the problem of agricultural
land erosion and urban fragmentation in one of the most important agricultural areas
in Karbala Governorate, namely Al-Hussainiya District. The research included a
temporal and spatial analysis of the developments in the change in the size of
agricultural holdings, their loss, and their conversion to residential areas over time
periods spanning the years 2003, 2013, and 2024. This was achieved through the use
of satellite images from Landsat 5-8 satellites, and an analysis of building and
agricultural fragmentation indicators. Large agricultural areas were fragmented to less
than 5 dunams. This indicates a change in the type of agricultural land. Thus, the
calculation of the areas of these fragmented and agricultural holdings was centered
within polygons. This process was managed with the help of GIS 10.8 technology,
which displayed them in clear maps. This was preceded by the adoption of a
questionnaire distributed to the district's residents to understand and determine the
reasons for the expansion of the phenomenon. The researcher then turned to artificial
intelligence applications to determine the expected size of the forecast for the year
2030 by using the Forest Random algorithm, which combined the results extracted
from the agricultural polygons. The fragmented and entered the prediction codes for
the Google Earth Engine platform, and the result was a prediction map of this
phenomenon, which will exceed more than half of the area of the judiciary by the year
2030.
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