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Abstract
The road network represents a vitalcomponent of the infrastructure in AlI-Muthanna Governorate; however, it
is clearly affected by a set of natural factors that negatively influence its efficiency and sustainability.
Topography, characterized by variations between plains and low-lying areas, increases the exposure of roads to
erosion and structural instability, particularly in areas adjacent to valleys and depressions. Climatic elements,
especially high temperatures, low and irregular rainfall, contribute to the deterioration of pavement layers and
accelerate surface cracking, while dust storms reduce visibility and increase traffic risks. Soil conditions
constitute one of the main influencing factors, as the spread of clayey and saline soils leads to low bearing
capacity and higher construction and maintenance costs, especially when their physical properties change under
wet or dry conditions. In addition, water resources, particularly surface runoff and the rise of groundwater levels,
cause direct damage to roads and bridges through scouring, structural weakening, and foundation failure. The
combined interaction of these natural factors therefore represents a significant challenge to the development
and sustainability of the road network in the governorate.
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