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A Review of Modeling Approaches for Soil Moisture Distribution under
Drip Irrigation Systems

S. Mohammadi“and I. Hajirad?

Abstract

The design of drip irrigation systems involves selecting an appropriate combination of dripper flow
rate and spacing between drippers for a specific set of soil, crop and climatic conditions. The design
should ensure that the wetting pattern and moisture distribution around the irrigation dripper aligns with
the root growth pattern. The multidimensional nature of water flow in soil, root water uptake, and short
irrigation cycles adds complexity to modeling soil moisture dynamics under drip irrigation systems.
Most researchers use analytical, semi-analytical, and numerical solutions of the Richards equation with
defined boundary conditions to model water infiltration from a point irrigation source, as these methods
offer advantages over direct measurements for the design, implementation, and management of drip
irrigation systems. Additionally, some researchers have developed models based on the Green-Ampt
equation or have used empirical models (based on regression methods and dimensional analysis) and
artificial neural networks to describe infiltration from point or line irrigation sources. This review study
examines the distribution of soil moisture under drip irrigation systems, and presents various modeling
approaches, along with their advantages and limitations.
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