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Candidate Technology 16: Smart Irrigation16 

 

Technology Name Smart Irrigation 

Technology 
Solution(s) 

☒  Water Use 

Efficiency  
 

☐ Increase 

Water Supply  
 

☐  Reduce 

Use of Potable 
Water for Non-
Potable Uses  

☒ Water 

Management 
Tools  
 

Sector(s) ☒  Agricultural ☒  Commercial ☐ Industrial ☒ Residential 

Industry 
Segment(s) 

Agricultural: Crop Farming, Dairies 
Commercial: Offices, Hotels, Resorts, and Schools 
Residential: All Residential 

Drought Resilience ☒  High ☐  Medium ☐ Low 

Water Benefits ☒  Reduces 

Water Use 

☐  Increases 

Water Supply 

☐ Produces/Uses 

Recycled Water 

☒ Reduces 

Water Loss 

Electric Benefits ☒  Energy 

Efficiency 
(Reduces 
kWh) 

☒  Demand 

Response 
(Ability to 
Shift Load?) 

☐ Distributed 

Generation 
(Increase Ability 
to Produce 
Clean Energy) 

☐ Increase 

Energy 
Storage 
(Ability to 
Store Energy) 

GHG Benefits Yes, reduced water usage means less GHG emissions from electricity 
generation and water transportation. 

Implementation 
Timeline 

☒  <= 3 years ☐  3-7 years ☐ > 7 years 

Estimated Simple 
Payback 

< 1 year. 

Landscape Irrigation Background 

Landscape irrigation accounts for approximately one-third of all residential water use 

nationwide (EPA 2008). In a study to evaluate and quantify residential water use, Mayer et al. 

(1999) found that outdoor water use was 35% higher for homes with inground sprinkler 

systems than for homes without. The same study revealed that homes with irrigation systems 

controlled by an automatic timer had 47% more outdoor water use than those without. A 

similar study of monthly residential irrigation totals in central Florida found that timer-based 

irrigation systems controlled by homeowners applied on average 2.4 times the calculated net 

irrigation requirement (Haley et al. 2007).  

To reduce water peak demand, some municipalities have adopted outdoor watering restrictions 

(e.g., odd–even watering days) with stiff penalties for homeowners found in violation. During 

periods of extended drought, restrictions limiting irrigation to once or twice per week are 

common; however, the effectiveness of such policies at reducing overall water use depends on 

citizen adherence and how strictly the restrictions are enforced (Ozan and Alsharif 2013). 

Several towns, such as Cary, North Carolina, have also implemented tiered rate structures, in 

                                                 
16 Urban Farmer Store website http://www.urbanfarmersstore.com/smart-new-evapotranspiration-based-controllers-cut-

landscape-water-use-by-20-50/.  

http://www.urbanfarmersstore.com/smart-new-evapotranspiration-based-controllers-cut-landscape-water-use-by-20-50/
http://www.urbanfarmersstore.com/smart-new-evapotranspiration-based-controllers-cut-landscape-water-use-by-20-50/
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which unit charges for water increase with use (Goodwin and Cefalo 2010). Rain sensors, which 

bypass irrigation following rainfall events, are required in many communities (Cardenas-

Lailhacar and Dukes 2008), and in some cases smart irrigation controllers are being encouraged 

or even required as an effort to further conserve water. 

What is the technology? 

Smart Irrigation Technologies comprise of 1) evapotranspiration (ET) based controllers, which 

adjust irrigation schedules based on estimated reference evapotranspiration and (2) soil 

moisture sensor-based controllers, which function based on soil moisture measured in the root 

zone. Proper installation, programming, and maintenance of smart irrigation technologies 

maximize water savings and reduce water usage and smart irrigation retrofits should be 

targeted toward systems that historically overirrigate. 

How does it work? 

Evapotranspiration (ET) is the amount of water that is lost from the soil through evaporation 

and plant use. ET irrigation controllers re-adjust themselves automatically as often as needed 

without manual reprogramming by using three sources of information:  

1. Built in logic has solar radiation values for every micro climate, permanently stored 

onboard in memory, by postal zip code or latitude.  

2. Entered data about each zone to be watered: soil type, plant type, irrigation type 

(sprinklers or drip), and slope.  

3. Real-time data from on-site sensors or wireless E.T. weather data service enabling fast 

response to unexpected storms or heat waves.  

Soil Moisture Sensor uses capacitance to measure the water content of soil (by measuring the 

dielectric permittivity of the soil, which is a function of the water content). Sensors are inserted 

into the soil, and the volumetric water content of the soil is reported in percent. 

What are the benefits? 

Database Field Smart Irrigation 

Technology Name Smart Irrigation Technologies 

Sector Agricultural, Commercial, Industrial, Residential 

Industry Segment Agricultural: Crop Farming, Dairies 
Commercial: Offices, Hotels, Resorts, and Schools 
Industrial: Wastewater Treatment Facilities 
Residential: All Residential 

Water Benefits Level of Drought Resilience: Medium 

Type of Drought Benefit:  

• Reduce Water Use 

Water Resources Type of Water Resource Benefit:  

• Per a 2011 North Carolina field study, smart irrigation technologies did 

result in beneficial changes in water-use behavior.  

• On average, the smart technologies reduced weekly irrigation by 21% 



56 
 

Database Field Smart Irrigation 

Electric Benefits • Electricity Savings: Embedded energy savings due to less pumping 
can be realized from smart irrigation technologies. Depending on sector 
and applications annual embedded electricity savings range from 1 kWh 
up to 20 kWh per soil moister sensor or smart irrigation controller. 

Cost-Benefit 
Analysis 

Soil Moisture Sensor Costs: $7 up to $40 per soil moisture sensor 

Smart Irrigation Controller Costs: $70 up to $300 per controller 

Energy Savings: 1 kWh up to 20 kWh per sensor or smart irrigation 
controller. 

Water Savings:  On average, the smart technologies reduced weekly 
irrigation by 21%. California water energy nexus deemed measures 
estimate annual water savings between 4,000 gallons ($132 annual cost 
savings) and 14,000 gallons ($463 annual cost savings) per year of water 
savings attributed to smart irrigation technologies.  

Soil Moisture Sensor Simple Payback: 0.5 years up to 0.61 years 
= [$7 / (70 kWh) *($0.10/kWh) + ($132)] = 0.05 
= [$40 / (271 kWh) *($0.10/kWh) + ($463] = 0.08 

Smart Irrigation Controller Simple Payback: 0.05 years up to 0.08 years 
= [$70 / (70 kWh) *($0.10/kWh) + ($132)] = 0.50 
= [$300 / (271 kWh) *($0.10/kWh) + ($463] = 0.61 

Other Benefits: 
Health and Safety 

No specific health and safety benefits were identified from the research 
conducted. 

Other Benefits: 
Environmental 

Reduces GHG Emissions 

• Reduced water usage results in less GHG emissions due to water 
transportation. 

• Reducing electric use and electric demand reduce production and/or 
purchase of marginal electric resources. 

Other Benefits: 
Economic 

Relatively low-cost research environment to explore the provision of 
detailed household water-use feedback. 

 


