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Introduction

•Water crisis and its impact 
on health and the 
environment

•An engineering contribution



Basic aspects

People's limited 
access to clean 
drinking water.

Stressed water 
systems.

The right to 
water.



Basic aspects• Water scarcity

Water
scarcity

Availability Access

Irregular
supply

Inadequate 
infrastructure



An engineering contribution: automated drip 
irrigation system
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Definition

• Subsurface drip irrigation system

• Composition

• Development



Advantages

• More efficient water use

• Less water quality hazards

• Enhanced plant growth

• Improved fertilizer

• Better weed control



Disadvantages

• Small wetting pattern on coarse-textured 

soils.

• Monitoring and evaluating irrigation 

events

• Emitter discharge rates

• Location and positioning of the driplines

• Restricted plant root development

• Infrastructure costs.



Soil and Environmental 
parameters involved

• Water balance method

𝑊𝑎𝑡𝑒𝑟 𝑖𝑛𝑝𝑢𝑡𝑠 = 𝑤𝑎𝑡𝑒𝑟 𝑜𝑢𝑡𝑝𝑢𝑡𝑠

• Process called “evapotranspiration”

• Transpiration

• Evaporation

• Parameters that can affect ET



Determination of the 
water balance

• Water balance equation:

𝐼 + 𝑅 = 𝐸𝑇𝑐 + 𝑃 + 𝑆 + 𝑅𝑜𝑓𝑓 + 𝑑𝑤

• Simplified: 

𝐼 = 𝐸𝑇𝑐 − 𝑅

• Evapotranspiration:

𝐸𝑇𝑐 = 𝐾𝑐 ∙ 𝐸𝑇0

Solar 

radiation, wind 

speed, 

altitude, air 

temperature 

and relative 

humidity



Electronic characteristics 
and system architecture

• Types of microcontrollers

• Components and sensors

• System description

• Functions





Sensors

• Soil moisture sensors:

• SparkFun Soil Moisture 
Sensor

• FC-28 soil moisture sensor

• Grove - Capacitive Soil 
Moisture Sensor

• Temperature and relative humidity 
sensors:

• Adafruit BME280 

• DHT11 and DHT22 

• Water flow sensors:

• YF-S201 



Arduino 
Microcontroller

Signals 
conditioning 

circuits

Soil moisture 
sensors

Environmental 
conditions sensors

Flow rate 
sensor

Drivers

Water 
pump

Valves

Communication 
interface

User 
interface

Display

Keyboard

Automation system assembly



System architecture includes the water 
management devices and previously 

described electronic unit.

General system assembly



Conclusions

Real time feedback control 
system.

Effective model for modernizing 
small and large-scale industries

Effective water and resources 
saving.
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