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Integrating Internet of Things (IoT) technology with tra-
ditional irrigation systems is an effective step toward ad-
vancing smart irrigation. Due to its critical role in ensur-
ing food security and preserving global water resources,
optimal water management has become a major challenge.
Traditional irrigation methods in many regions lead to the
waste of both water and human resources. Smart irrigation
systems are designed to optimize water use and enhance
agricultural productivity. In addition to reducing water
consumption, these systems improve efficiency and over-
all agricultural performance. Various techniques have been
developed to assess soil moisture and plant water stress,
helping to prevent unnecessary irrigation. This study first
examines different smart irrigation management methods
and the tools utilized in these systems. It then compares
these technologies with traditional irrigation methods and
evaluates their impact on water conservation. Research
findings indicate that smart irrigation systems based on
soil moisture sensors, evapotranspiration, and rainfall have
achieved water savings of 20% to 41.5%, 20% to 48%, and
7% to 50%, respectively, compared to traditional irrigation.
Additionally, sensor-based optical systems have proven
to be more effective than conventional experimental and
laboratory methods in assessing plant and soil variations.
Therefore, implementing smart irrigation systems in agri-
culture is recommended as an efficient strategy for opti-
mizing water consumption.

Keywords: Evapotranspiration Controllers, Internet of
Things (IoT), Smart Irrigation, Soil Moisture Sensors.
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Evapotranspiration (ET) Controllers
Rain Sensors (RS)
Soil Moisture Content (SMC)
Unmanned Aerial Vehicles (UAV)
Crop Water Stress Index (CWSI)
Internet of Things (IOT)
Deficit Irrigation (DI)
Wind Speed Tracker
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. Crop Water Requirement
. Root Zone Water Quality Model
. Global System for Mobile Communications
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. Unmanned Aerial Vehicles
22. Machine Learning
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