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Abstract:

The present study examines the traditional hydraulic
system of Omani aflaj from a mathematical and engineering
perspective, highlighting how this rich water heritage represents
an early practical application of several modern scientific
concepts. The water flow within the aflaj channels was analyzed
using hydraulic equations such as Bernoulli’s equation,
Manning’s equation for calculating flow velocity in open
channels, and the Darcy-Weisbach equation for estimating
friction losses. The slope angle and the cross-sectional diameter
of the falaj were also considered to illustrate the relationship
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between engineering design and flow efficiency. The study
further employed mathematical models, including graph theory
and matrices, to analyze the structure of the aflaj network and its
relation to water flow behavior and distribution among farms and
communities. From a social perspective, the study reviewed the
"hours” system wused to allocate water among farmers,
demonstrating how it serves as an accurate and equitable model
based on time division as a unit for measuring water rights. This
system shows a remarkable alignment between mathematics and
community practices, reflecting an early development in
resource management. The study concluded that the aflaj system
is not only a technological achievement but also a living example
of the integration of science, engineering, and social and
environmental values, which has contributed to its sustainability
for centuries. The study recommended enhancing the
maintenance processes of traditional aflaj by incorporating
modern engineering techniques, strengthening training programs
for farmers on efficient aflaj management methods, and
developing strategies to ensure the sustainability and
preservation of water resources for future generations by
integrating modern and traditional approaches.
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