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GOALS:
• Understand how water is stored in 

soil and used in the landscape
• Apply this information to improve 

management of underground 
sprinkler systems





TODAYS TOPICS
• Soil water storage and water “losses”
• Water use by plants
• How to determine water application amounts
• Setting the controller to match water needs
How often to water and how much to apply
Seasonal adjust
Rainfall shutoffs



Soil Water Storage and 
Water Losses





What Have You Seen?

• Runoff ?
• Evaporation ?
• Drift ?
• Deep Percolation ?



We’ve all seen 
runoff



It is easy to imagine evaporation 



Drift is easy 
to see 



Deep percolation is not visible 
and for some hard to imagine 



Think of the soil in the root zone
as a reservoir for storing water 
for later use by plants  





Plants begin
to show stress
when about 50%
of the available 
water is gone



Water Use by Plants 



E

T

Evapotranspiration = Evaporation from 
Soil + Transpiration from Plants = E +T



TRANSPIRATION AND PHOTOSYNTHESIS

No Stress
Stomata Open

TRANSPIRATION

H2O

PHOTOSYNTHESIS

CO2

Modified from Derrel Martin



EFFECT OF WATER STRESS

Water Stress
Stomata Shut

No Stress
Stomata Open

TRANSPIRATION

H2O

PHOTOSYNTHESIS

CO2

Modified from Derrel Martin



Transpiration is Essential for

• Plant cooling
• Photosynthesis
• Nutrient transport
• Maintaining plant turgor



Wind Speed

Solar Radiation • Air Temperature
• Relative Humidity












0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6

May June July August Sept.

W
ee

kl
y 

W
at

er
 U

se
(in

)
Weekly Water Use (ET) Kentucky Bluegrass

Average (in/wk) 2021 Lincoln


Chart1

		May		May

		June		June

		July		July

		August		August

		Sept.		Sept.



Average (in/wk)

2021 Lincoln

Weekly Water Use (in)

Weekly Water Use (ET) Kentucky Bluegrass

1.1

1

1.4

1.4

1.4

1.2

1.2

1.2

1.1

0.9



Sheet1

				Average (in/wk)		2021 Lincoln

		May		1.1		1

		June		1.4		1.4

		July		1.4		1.2

		August		1.2		1.2

		Sept.		1.1		0.9







Expect a Lot of Variation Because 
of Variations in Weather

 In June, 2021 weekly average 
was 1.4 in. 

 Maximum 7 days in June used 
1.7 in. or 25 % higher than 
average

 Minimum 7 days in June used 
0.88 in. or 35 % lower than 
average 

 Also we can expect higher ET 
for tall fescue, perhaps 10% 
higher
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Irrigation Needed During 
Highest Water Use Periods

If It Doesn’t Rain 
Kentucky Bluegrass Tall Fescue

Weekly 1.4 in. 1.5 in. 

Daily 0.2 in. 0.21 in.

Every other day 0.4 in. 0.42 in.

Twice per week 0.7 in. 0.75 in. 
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Questions



How Often to Water 
and How Much to 

Apply



So how deep 
are the roots? 



Tall Fescue: 
2 feet 

Kentucky 
Bluegrass
1 foot 



But 70% of the water 
will come from the 

upper half of the root 
zone







Soil Texture
Available Water in 1 

Foot of Soil

Fine sand 1.0 in. 

Loamy fine sand 1.3 in. 

Silt loam 2.2 in. 

Silty clay loam 1.6 in.

Clay loam 1.4 in. 

Available Water in Different Soils 







Soil Texture
Available Water 

In Root Zone

Allowable Depletion
50 % of Available 
Water (maximum 
amount to apply)

Fine sand 1.0 in. 0.5 in. 

Loamy fine sand 1.3 in. 0.7 in. 

Silt loam 2.2 in. 1.1 in.

Silty clay loam 1.6 in. 0.8 in. 

Clay loam 1.4 in. 0.7 in. 

12-inch root zone 
Kentucky Bluegrass Allowable Depletion 



Soil Texture
Available 

Water 
In Root 

Zone

Allowable 
Depletion
50 % of 

Available Water 
(maximum 
amount to 

apply)

Maximum
Irrigation 

Frequency  @
ET = 0.2 in/d
Assuming No 

Rain

Fine sand 1.0 in. 0.5 in. 2-3 days

Loamy fine sand 1.3 in. 0.7 in. 3-4 days

Silt loam 2.2 in. 1.1 in. 5-6 days

Silty clay loam 1.6 in. 0.8 in. 4 days

Clay loam 1.4 in. 0.7 in. 3-4 days

12-inch root zone 
Kentucky Bluegrass Irrigation Frequency 



Soil Texture
Available 

Water 
In Root Zone

Allowable 
Depletion
50 % of 

Available Water 
(maximum 

amount to apply)

Fine sand 2.0 in. 1.0 in. 

Loamy fine sand 2.6 in. 1.3 in. 

Silt loam 4.4 in. 2.2 in.

Silty clay loam 3.2 in. 1.6 in. 

Clay loam 2.8 in. 1.4 in. 

24-inch root zone 
Tall Fescue Allowable Depletion 



Soil Texture
Available 

Water 
In Root 

Zone

Allowable 
Depletion
50 % of 

Available Water 
(maximum 
amount to 

apply)

Maximum
Irrigation 

Frequency  @
ET = 0.21 in/d
Assuming No 

Rain

Fine sand 2.0 in. 1.0 in. 5 days

Loamy fine sand 2.6 in. 1.3 in. 6 days

Silt loam 4.4 in. 2.2 in. 10 days

Silty clay loam 3.2 in. 1.6 in. 8 days

Clay loam 2.8 in. 1.4 in. 7 days

24-inch root zone 
Tall Fescue Irrigation Frequency 



Questions



How to Determine 
Water Application 
Amounts or How 

Much Did I Apply?



How to Determine Water Application 
Amounts

1. Precipitation rates provided by 
designer/installer for each station/zone

2. Estimate based on type of sprinkler head

3. Measure with rain gauges

4. Calculate based on water meter 
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How to Determine Water Application 
Amounts

1. Precipitation rates provided by 
designer/installer for each station/zone

2. Estimate based on type of sprinkler head

3. Measure with rain gauges

4. Calculate based on water meter 



Approximate Precipitation Rate 
Based on Sprinkler Type

• Spray heads, 8-12 ft. 
radius: 2 in/hr

• Rotators with 30-40 ft. 
radius: 0.5 in/hr









How to Determine Water Application 
Amounts

1. Precipitation rates provided by 
designer/installer for each station/zone

2. Estimate based on type of sprinkler head

3. Measure with rain gauges

4. Calculate based on water meter 
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Interior Gauges
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So how many gauges do I need?

- my analysis revealed that 
3 gauges would average within
about 20% of the real amount

- place them in the interior region



How to Determine Water Application 
Amounts

1. Precipitation rates provided by 
designer/installer for each station/zone

2. Estimate based on type of sprinkler head

3. Measure with rain gauges

4. Calculate based on water meter 





Area irrigated
Depth



Example:
Station waters 30’ x 60’ area = 1800 square ft



Area irrigated = 1800 
sq. ft. 

Depth = 0.7 in.

Volume on meter before watering station (zone) =1979.51 cubic feet
Volume on meter after watering station (zone) =2084.51 cubic feet

Volume applied = 2054.51 – 1979.51 = 105 cubic feet

= 0.058 ft. x 12 in./ft  = 0.7 in.  



Questions



Setting the Controller to 
Match Needs
Watering, how often and 
how much
Seasonal adjust
Rainfall shutoffs



Setting the Controller to 
Match Needs
Watering, how often and 
how much
Seasonal adjust
Rainfall shutoffs



Soil Texture
Available 

Water 
In Root 

Zone

Allowable 
Depletion
50 % of 

Available Water 
(maximum 
amount to 

apply)

Maximum
Irrigation 

Frequency  @
ET = 0.2 in/d
Assuming No 

Rain

Fine sand 1.0 in. 0.5 in. 2-3 days

Loamy fine sand 1.3 in. 0.7 in. 3-4 days

Silt loam 2.2 in. 1.1 in. 5-6 days

Silty clay loam 1.6 in. 0.8 in. 4 days

Clay loam 1.4 in. 0.7 in. 3-4 days

12-inch root zone 
Kentucky Bluegrass Irrigation Frequency 
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Irrigation Needed During 
Highest Water Use Periods

If It Doesn’t Rain 
Kentucky Bluegrass

Weekly 1.4 in.

Daily 0.2 in.

Every other day 0.4 in.

Twice per week 0.7 in.
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Station 1 Precip. Rate = 2 in/hr
Need to run 21 min. to apply 0.7 in 



Station 2 Precip. Rate = 0.5 in/hr
Need to run 1 hr and 24 min. to apply 0.7 in 

1:24



Setting the Controller to 
Match Needs
Watering, how often and 
how much
Seasonal adjust
Rainfall shutoffs
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At Seasonal Adjust of 100% the application is 1.4 in./week



At Seasonal Adjust of 75% the application is 1.05 in./week
0.75 x 1.4 in. = 1.05 in. 



Setting the Controller to 
Match Needs
Watering, how often and 
how much
Seasonal adjust
Rainfall shutoffs















Deposits to Root 
Zone

Withdrawals from 
Root Zone 

Effective Rainfall 9.8 in. -

Irrigation 14.3 in. -

Evapotranspiration - 23.7 in 

Total, May 1 – September 21 24.1 in. 23.7 in. 

Thinking of the Soil Moisture Reservoir 
Like a Checking Account - 2021 Data



Questions



The End
– you can now wet your plants
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