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Irrigated Acres – Michigan and Indiana
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Michigan – Irrigated Acres by Crop Type 
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Indiana – Irrigated Acres by Crop Type 

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

Corn for
grain

Soybean Winter
wheat

Dry Bean Tomatoes Potatoes All Berries Orchards,
Vineyards,
Nut Trees

A
cr

es

Crop type

2002

2007

2012

2017

Source: USDA NASS



Agricultural Irrigation Water Use in Michigan

EGLE, 2017

• 39% of Michigan's 2015 consumptive water use. 
(EGLE, 2017).

• Agricultural water withdrawal in 2019: 106 billion 
gallons (MDARD, 2020).



Importance of Checking Irrigation System Uniformity

• Uniformity has a direct impact on the overall application 
efficiency.

• Poor water distribution can result in over- and under-
irrigated areas.

• Under-irrigation can reduce crop yield and grain quality.

• Over-irrigation can cause runoff, soil erosion, and leaching 
water and nutrients below the root zone. 

• Low uniformity can negatively impact on a farm’s net 
return and environmental impacts. 



Irrigation System Evaluation Methods

Unmanned Aerial Vehicle 
(Faulty sprinkler detection)

Catch cans 
(Uniformity)

Pressure gauge & Doppler flow meter
(Flow and Pressure Measurement)



Flow Measurement

Flow Meter Flow Meter + Datalogger



Flow Measurement

Ultrasonic Flow meter



Water Pressure Measurement



Catch Can Testing



Irrigation System Evaluation



Catch Can Testing

https://www.canr.msu.edu/irrigation/upoads/files/16-Catch-Can-Stands-for-Rain-Gauges-and-Uniformity-Check-Evaluating-Irrigation-06.25.20.pdf

Catch can be built with:
• 32 oz. disposable soda cup.
• ½” PVC pipe cut in 4” section can 

be drilled with ¼” hole 1” from 
end. 

• 13” plastic cable zip tie. 
• Steel (step-in) fence post

Also, need a 500 ml graduate cylinder to 
measure the volume of water.



http://msue.anr.msu.edu/uploads/236/43605/lyndon/Uniformity_Spreadsheet_6.11.xls

Most system apply within 85% of the expected application

Catch Can Testing



Irrigation System Evaluation – Case study
Coefficient of Uniformity 73

Coefficient of Uniformity : 91
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Xi is the water depth collected from the ith catch can (mm/h).
X is the average of water depth collected in all catch cans (mm/h).
n is the total number of catch cans.

Coefficient of Uniformity
This method accounts for the increased area coverage of each sprinkler head as one moves away from the center.

Scheduling Coefficient
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Scheduling coefficient (SC) is a run time multiplier that 
shows the amount of extra water that needs to be 
applied to get the dry areas of the field wet. 

Dlq is the average of the lowest one-quarter of measure depth.
D is the average of water depth collected in all catch cans.

DU is distribution uniformity.

Distribution Uniformity

Distribution uniformity (DU), an indication of how uniform 
the spray of the system is, compares the lowest one-
quarter of depth in the catch cans to the overall depth of 
the catch cans. 



Irrigation System Evaluation – Case study

• Water savings for each inch applied due to improved uniformity: 0.2 inches.

• Annual average irrigation applications in corn and soybean production: 6 inches.

• Total irrigation saving per year: B x C = 1.2 inches.

• Range of irrigation power costs in Michigan: $3.16 - $7.50 /acre/inch.

• Annual total energy saved (100-acre size field, energy cost $5.33/acre/inch):
$5.33/acre/inch x 100 acres x 1.2 inches = $640.

• Total sprinkler package cost (part only): $3,000.

• Payback period: 4.7 years.

Scheduling Coefficient was reduced from 1.3 to 1.1 inch. 

Other benefits: Conserve freshwater and energy.
Reduce over-irrigation/nitrate leaching below the root zone.



Drip & Solid Set Irrigation System Evaluation



Drip Irrigation System Evaluation

Uniformity Efficiency: 80%



If the uniformity of your irrigation system is poor,

Ensure your irrigation system runs at the correct water pressure.

• Operating outside of the specified water pressure of your drip tubes can 
result in poor distribution uniformity. 

• The longer the drip tube, the greater the water pressure loss due to friction.



If the uniformity of your irrigation system is poor,

Inspect the emitter if it is clogged. 

• Emitters can be clogged by many things such as sand, mineral deposits, insects,

and water quality (high calcium carbonate and iron in your water source).

• Consider flushing the lines regularly and watch for contaminants.

Photo credit: UCANR



If the uniformity of your irrigation system is poor,

Check for equipment wear. 

• Drip emitter orifices and sprinkler nozzles wear over time.
• Pressure regulators can fail.
• Keep all the records of systems inspections and repairs.
• For a center pivot irrigation system, consider replacing the

whole sprinkler package if there is a growing number of
malfunctioning sprinklers.



If the uniformity of your irrigation system is poor,

Check for leaks.

Pipe joints, missing sprinklers, between fittings, and holes on your drip tapes.



Unmanned Aerial Vehicle



USDA NRCS EQIP (Environmental Quality Incentives Program)

https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/eqip/




Biosystems and Agricultural Engineering – Irrigation
https://www.egr.msu.edu/bae/water/irrigation/

MSU Extension – Irrigation
https://www.canr.msu.edu/irrigation

Dr. R. Tom Fernandez
https://www.canr.msu.edu/people/dr_tom_fernandez

https://www.egr.msu.edu/bae/water/irrigation/
https://www.canr.msu.edu/irrigation
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