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System Efficiency Assessment
Irrigation efficiency:

the ratio of the amount 
of water consumed by 
the plant to the amount 
of water supplied by 
irrigation



System Efficiency Assessments
Irrigation Uniformity: measurement of how equally irrigation is being 
applied to different areas of the field 
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System Efficiency Assessments
Tests and inspections that tell you how 
efficient and uniform your irrigation is.



Why do an assessment – impact to crops
Under-watered Over-watered

Images: Janice Person; Texas Agri-life extension



Why do an assessment – excess costs

• Uniformity (2002): 61%

• Uniformity (2008): 70%

• Savings: $1745 per pivot

Utah State University; Progressiveforage.com



Why do an assessment – excess costs

System 1 System 2

Acreage 160 160

Irrigation efficiency 60% 80%

Crop water requirements (inches) 10 10

Water needed (inches) 17 13

Water needed (acre-inches) 2700 2000

Pumping costs (diesel: $11/AI) $ 29,300 $ 22,000

Pumping costs (electric: $7/AI) $ 18,700 $ 14,000 

Savings: 
$4,400 to $7,300



Why do an assessment – system maintenance

Images: Ted Harm (topcropmanager.com); 



Irrigation efficiency assessments 
• Goals: 
• Know how much water is being lost (efficiency)

• Know how evenly water is being applied (uniformity)

• Identify strategies to improve efficiency and/or uniformity

• Range of approaches
•Operational inspection (pressure, flow, catch)

• Calculations (spreadsheet tools)



Overhead assessments – checking pressure

Images: John Ignosh; University of Maryland

• Pitot tube (0-60 or 0-100 psi) 

•Insert end of pitot tube into 
sprinkler jet about 1/16” away 
from nozzle

• Note down reading on gauge

• Difference between sprinklers 
should be under 20%

• Should be consistent with design 



Overhead assessments – checking flow
• Put hose over the operating sprinkler nozzle 

• Direct water from the sprinkler into the 5-gallon 
bucket 

• Measure the time to fill

• Convert the volume and time into the sprinkler flow 
rate in gallons per minute (GPM)

𝐺𝑃𝑀 =
60 𝑥 𝐶𝑜𝑛𝑡𝑎𝑖𝑛𝑒𝑟 𝑣𝑜𝑙𝑢𝑚𝑒 (𝑔𝑎𝑙𝑙𝑜𝑛𝑠)

𝐹𝑖𝑙𝑙 𝑡𝑖𝑚𝑒 (𝑠𝑒𝑐𝑜𝑛𝑑𝑠)

• Differences should be less than 10%

Images: John Ignosh; University of Maryland



Overhead irrigation assessments – catch cans
• Set out cans at uniform spacing
• < 10 ft for pivot/lateral

• Not a multiple of sprinklers

• < 5 ft for solid set

• Set out uniform catch cans 

Images: Kansas State University; John Ignosh



Overhead irrigation assessments – catch cans

Images: University of Georgia Cooperative Extension; Washington Irrigation System Efficiency Program



Drip irrigation assessments 
• Same idea – check pressure, flow, and uniformity

• What parts of system are exposed? 

• Pressure –
• Need 0-30 psi gauge

• Punch hole and replug

• Flow – place containers 
under individual emitters



Drip irrigation assessments – line flushing
• Place nylon mesh over 
end of line 

• Dirt, sediment

• Organic material

• Colored material 
• Reddish – iron bacteria

• White – lime



Improving efficiency – big gun
• Changing travel speed

• Changing lane spacing

• Changing nozzle type, size, and 
pressure

• Change irrigation time –
eliminate wind effect

Images: Moneim Mohamad 



Improving efficiency – solid set

• Reduce number of sprinklers (needs to 
match pumping capacity)
• Too many means pressure too low – poor 

uniformity, damage soil/crops

• Consistent nozzle type

• Replace nozzles that are broken or worn

• Check for plugging, clean pluggled
sprinklers



Improving efficiency – pivots and laterals
• Clean plugged or clogged nozzles

• Inadequate system pressure
• Check pump

• Pump and sprinkler design should be 
consistent

• Pressure regulators for elevation 
differences

• Replace worn out nozzles



Improving efficiency - drip
• Pressure regulation/compensation

• Check water quality

• Maintain filtration/treatment system
•Check water quality

•Backflush as specified

•Flush lines monthly



Additional Resources
• Washington State University Uniformity Evaluation Forms and 
Spreadsheets: Traveling gun, hand-move, and drip:  
https://www.aeei.bse.vt.edu/?page_id=396

• University of Georgia Center Pivot evaluations: 
http://extension.uga.edu/publications/detail.html?number=C911

• Evaluation and maintenance of drip systems: 
http://micromaintain.ucanr.edu/

https://www.aeei.bse.vt.edu/?page_id=396
http://extension.uga.edu/publications/detail.html?number=C911
http://micromaintain.ucanr.edu/
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