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Introduction:

Traditional irrigation methods often lead to significant water wastage. Smart irrigation solutions offer precision. They optimize water usage for better
crop health and yield. This presentation explores how loT technology is revolutionizing irrigation practices.

Sensing & Data Acquisition :

Soil Moisture Sensors

Capacitive sensors measure volumetric water content with £3% accuracy. Examples include Decagon and Watermark sensors.
Weather Stations

Integrated stations capture key data. This includes rainfall, temperature, humidity, and wind speed.

Flow Meters

Ultrasonic or electromagnetic meters measure water flow in real-time. They enable precise water delivery.

Communication Networks :

LoRaWAN

Long-range, low- power network ideal for rural deployments. Range up to 10 km.
Cellular (4G/5G)

High-bandwidth connectivity for dense agricultural areas. Latency is less than 50ms.
Mesh Networks

Self-healing networks for reliable data transmission. They function in challenging environments.
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Data Processing & Analytics :

Edge Computing

Local processing of sensor data for immediate control actions. Reduces latency.

Cloud Platform

Centralized data storage, analytics, and visualization. Examples: AWS loT, Azure, Google Cloud.
Machine Learning

Predictive models for irrigation scheduling and disease detection.

?i? =

Automated Irrigation Management

Smart Valves

Electronically controlled valves for precise flow regulation. Examples include Bermad and Hunter Industries.
Drip Irrigation

Targeted water delivery to plant roots. Efficiency up to 90% savings.

Pump Control

Variable frequency drives (VFDs) optimize pump speed based on demand. Up to 30% energy savings.

Real-World Applications :
Vineyard Irrigation

Napa Valley vineyard reduces water usage by 40%. 15% yield increase.

Row Crop Irrigation

lowa corn farm optimizes irrigation scheduling. 35% reduction in consumption.
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Orchard Irrigation

Washington apple orchard implements smart irrigation. 20% decrease in infections.

Benefits & ROI :

30-50%0 Water Savings
Reduced water consumption.

10-20% Increased Yields
Improved crop quality.

30% Reduced Costs
Lower energy bills.

1-3 Years
Payback period.

Conclusion: The Future of Irrigation :

loT-based irrigation is a sustainable solution for water management. Continuous innovation will drive further improvements. Smart irrigation is
essential for food security. It also enhances environmental sustainability.



