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When is it time to water?

How We’ve Been Watering
• Routine
• Time clock schedule
• Grass color change
• When footprints show in the grass

How We Could Water
• Estimate turfgrass water demand by 

EVAPOTRANSPIRATION



Water by routine
or time clock



When footprint remains



Water when color changes



Evapotranspiration

• “Evapo”ration + “transpiration”

• “Evapo” – Evaporation from soil surface

• “transpiration” – Water from plant leaves

• Evapotranspiration often referred to as “ET”





Reference Evapotranspiration
• Based on the American Society of Civil 

Engineers Reference ET formula

• Calculated from air temperature, relative 
humidity, wind speed and solar radiation

• Coefficients are used for each plant type to 
adjust ASCE Reference ET value

• Measured in inches of water loss



Las Vegas – Tall Fescue Turf



Water by Evapotranspiration?



agweather.mesonet.org



Turf ET



Warm and Cool Season Turf



Warm-Season Turf ET (Ninnekah)



Cool-Season Turf ET (Ninnekah)



0.0 inches ET deficit



-0.40 inches ET deficit



-0.69 inches ET deficit



-1.15 inches ET deficit



-1.46 inches ET deficit



Bermudagrass Lawn

ET deficit 0.0

ET deficit -1.46



Grass Blades

ET deficit 0.0

ET deficit -1.46



ET deficit -1.1 inches

Bermuda

Zoysia



Fescue ET deficit -0.18 vs. -1.14

ET deficit -0.18

ET deficit -1.14



Fescue ET deficit
-1.14 in shade vs. -1.47 in sun

ET deficit -1.14

ET deficit -1.47



ET Irrigation Recommendations

Grass High 
Maintenance

Moderate 
Maintenance

Low 
Maintenance

Bermuda -0.5 -1.0 -1.5

Zoysia -0.5 -0.75 -1.0

Tall Fescue -0.5 -0.75 -1.0

Kentucky 
Blue Grass

-0.5 -0.75 -1.0

Perennial 
Rye

-0.5 -0.5 -0.75



Why an ET deficit of -0.5 inch?

Science behind watering 
recommendations 



Available Water

• Rooting depth
– Turfgrass: 6 inches
– Annuals and Perennials: 12 – 18 inches
– Shrubs and trees: 12 - 24 inches

• Soil type
• Soil compaction



Soil Water Holding Capacity
Soil Type Water in 6 inches of soil

Sand 0.48
Loamy Sand 0.66
Sandy Loam 0.72

Loam 0.90
Silt Loam 1.08

Silty Clay Loam 0.96
Clay Loam 0.90

Sandy Clay Loam 0.84
Silty Clay 0.78

Clay 0.72
Sandy Clay 0.66



Warm-Season Turf ET (Skiatook)



Oklahoma Mesonet Tower



The world’s most data rich 
weather monitoring network



A joint effort between -
Oklahoma State University

and
University of Oklahoma

The Oklahoma Mesonet

Provides 110 plus 
environmental monitoring 

stations statewide.



agweather.mesonet.org



California CIMIS



Arizona AZMET



NERON



NERON Instruments

CURRENT
• Air temperature
• Rainfall

ADDITIONAL for EVAPOTRANSPIRATION
• Relative Humidity
• Wind Speed
• Solar Radiation





ET Irrigation Controller 
Manufacturers

• Aqua Conservs, Inc.
• Calsense
• ET Water
• HyroPoint Data Systems, Inc. - WeatherTrak
• Irrisoft - WeatherReach
• Rain Master – RME Eagle
• Water Conservation Systems, Inc.
• WeatherSet



THANK YOU!

May 2006 be 
a year of blessing

for you and your family!
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