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Have you seen yield map patterns that 
match the irrigation system 

configuration?



Irrigation System Uniformity 
An 1” application should be 1” everywhere in the irrigated field

•10% or less deviation from the average is ideal
•Over applied area will likely be over applied each 

application
•Under applied areas will likely be under applied each 

application

A 30% deviation on a field in an 8” irrigation application year will 
have areas receiving as little as 5.6” and as great as 10.4”

Repair all visible system leaks and problems first. 



Low Uniformity 
= Under Application in areas 

= Reduced Yields

Even with adequate 
scheduling a 30% 
deviation is 
application uniformity 
can result in a 40% 
yield reduction in low 
application areas of 
the field.



Water savings 
= Energy Savings 

= Reduced Expenses
= Increase Profitability

A 30% deviation on a field in an 8” irrigation application year will have 
areas receiving as little as 5.6” and as great as 10.4”

• To over apply by 30% to make up for lack of 
uniformity will take an additional 2.4”of water.

• With average energy cost nearing $3.00/acre.
• A typical 140 acre irrigated field with a 30% deviation 

will cost over $1000/ year more than uniform system 
to irrigate.



Stick with the Plan!!!!

Make sure the system is within it’s design.
• Has the system changed in length or coverage 

area?
• Is the water supply flow and pressure what was 

designed for?
• Sprinkler height?
• End drive changes?
• Tire changes?



Over 20 Irrigation uniformity trainings since May 
2005

Irrigation System Uniformity 

Over 200 Private 
consultants, 
Farmers, 
Extension, SCD, 
and NRCS personal 
have been trained 
on evaluation of 
system uniformity



Evaluating Irrigation System Uniformity

Standards and Methods for Evaluation of Irrigation 
System Uniformity 

• Two commonly accepted standards or methods are 
available as guidelines for performing evaluations of 
Irrigation System Uniformity.

• ASAE Standards (436.1) — Available at: 
http://www.kbs.msu.edu/mgsp/resources.htm

• NRCS Handbook — Available at your local Natural 
Resource Conservation Service office or 
http://www.wcc.nrcs.usda.gov/nrcsirrig/irrig-handbooks-
part652-chapter15.html

http://www.kbs.msu.edu/mgsp/resources.htm�


Irrigation System Uniformity 
Basic system evaluation

Collect enough uniform container to place every 10 feet the 
length of the system or across the application pattern. 

Spread the container every ten feet from the center point to the 
outside edge of the application area.

Run the system at standard setting over the container.

Measure and record the water volume caught by each 
container.

Note sample point varying greater than 50% of the average. 



Evaluating Irrigation 
Uniformity Catch can 

stands

A simple , inexpensive catch can stand can be built using:
1. 32 oz. Deposable soda cup (Taco Bell cup)
2. 3” plastic drain pipe cut to 5” in length
3. 2”x3” stud cut to length to wedge into plastic drain pipe 
4. Drill hole 1.5” into cut 2”x3” stud chucks, drill hole should 

snuggly fit electric fence post 
5. Steel ( step in ) electric fence post

Electric fence post and cups can be stored and transported in 
separate stacks. The 2”x3” stud chucks wedge into the base of 
the cut plastic drain pipe sections and make the transition 
between the cup and post. Screw may be placed through the 
side of the plastic drain pipe into the 2”x3” stud chucks. 
Total cost per unit is less than a dollar and require only a saw, 
drill and screw driver. It will allow data collection.



Evaluating Irrigation System Uniformity
Pivot Extensions (cornering arm or Z-arm)
• Some center pivot irrigation systems are designed to expand 

the wetted area to allow coverage of corner or odd-shaped 
fields, often referred to as cornering arms or Z-arm. 

• These systems require two separate evaluations if the 
extension accounts for 30 percent or more of the irrigated 
portion of the field. 

•One evaluation 
will evaluate the 
system while 
extended, and a 
second when the 
arm is not 
deployed. 



Field #9

Uniformity 
and 
coverage 
area is 
often a 
trade off.
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Irrigation System Uniformity 
•Most systems are designed to have 90% or better uniformity

•Changes in volume and pressure from design parameters will 
cause reduction in uniformity 

•Some sprinklers can perform well over a large change in 
pressure over others

•Multiple overlaps tends to reduce potential problems



Greatest improvement needed
• End gun stop adjustment

• Water supply over or under design

• End gun orifice, too little or too much

• Wrong sprinkler or tip 

• Leaks, plugs and no turn sprinklers



Water supply over or under design
supply over design yield tail up, supply under design yield tail down

Example of Water supply under volume for sprinkler design
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Improving Traveler Uniformity

• Check traveler uniformity 
by placing catch can every 
10’ across the width of the 
coverage pattern.

• Traveler lane spacing 
should be adjusted to 
create an even application 
between lanes.

• Spacing will be narrower 
further from pump or 
additional pressure will 
need to be provided.

……………………………………………………..



Improving traveler uniformity
• Measure traveler 

forward speed at the 
beginning middle and 
end of the run.

• Traveler forward travel 
speed may be reduce 
as more hose is being 
pulled in the second half 
of the run.

• Adjust speed 
accordingly.

……………………………………………………..



Trickle, Solid Set and Manual Move System 
Uniformity

- Stick with the Plan!!!!

Make sure the system is with in it’s design.
• Has the system changed in length or 

coverage area.
• Is the water supply flow and pressure what 

was designed for. 
• Sprinkler height ?
• …..



Solid set and manual move system uniformity

Sources of 
system 
uniformity 
evaluation.



Adapted from: NRCS National Engineering Handbook, Part 652 – Irrigation Guide, Chapter 9, September 1997



Adapted from: NRCS 
National Engineering 
Handbook, Part 652 –
Irrigation Guide, Chapter 9, 
September 1997



Most system apply within 85% of the 
expected application



Measure flow at desired pressure 
prior to ordering sprinkler package 

Poor performance:

Ask dealer to 
measure flow at 
peak water use 
season and 
compare to design 
parameters.







Preventing Irrigation Runoff
(comparing irrigation application rate to soil 

infiltration rate)



Preventing Irrigation Runoff
(comparing irrigation application rate to soil 

infiltration rate)

Sprinkler package or nozzle selection along 
with pressure dictates water application rate .

Factors that increase runoff :
•Small Wetted area or throw of sprinkler
•Low Pressure 
•Larger applications volumes
•Soil compaction
•Heavy soils
•Slope
•Row hilling



Instantaneous Application Rate

John applied .75 inches in 21 minute

.75 inches = 1.00 inches 
21 min.               ?            = 28 min./inch



Instantaneous 
application 

rate
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3 days / circle @ 1”
3 days = 4320 min.

8290’ / 4320 min.= 
= 1.92’/minute

20’ ft. wetted area=
= 1” / 10.4 Minutes

40’ ft. wetted area=
= 1” / 20.8 Minutes



CEPD
Center Pivot 
Evaluation & 
Design



Michigan NRCS has 
accepted CEPD as 
an alternative to in 
field testing for 
sprinkler upgrade 
cost share.



Sprinkler Package Design Chart



Sample CPED 
Printout 

– WISH corp.
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