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Rain + Irrigation

Soil Profile Water Balance Using the FAO-56 Method

where 

ETc = estimated crop ET 

Kc = crop coefficient 

ETo = Penman-Monteith 
reference ET (FAO 56)

KcEToETc =

Allen, R.G., Pereira, L.S., Raes, D., Smith, M., 1998. Crop Evapotranspiration— Guidelines for Computing Crop Water Requirements. 
FAO Irrigation and Drainage Paper 56. Food and Agriculture Organization of the United Nations, Rome, Italy, ISBN 92-5-104219-5. 
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UGA Extension Checkbook (Calendar) Method



Cotton App Performance Compared to 
the UGA Extension Checkbook Method

Year
Cotton App Lint 

Yield (lb/ac)
Yield Difference 

(%)
Irrigation Water Difference

(%)
Season Type

2013 1502 +10% -75% Wet

2014 1901 +15% -40% Dry

2015 1616 +5% -17% Wet

2016 1078 +20% -34% Average

2017 1339 +15% -53% Average

Vellidis, G., V. Liakos, J.H. Andreis, C.D. Perry, W.M. Porter, E.M. Barnes, K.T. Morgan, C. Fraisse, K.W. Migliaccio. 2016. Development and assessment of a 
smartphone application for irrigation scheduling in cotton. Computers and Electronics in Agriculture 127:249–259, doi:10.1016/j.compag.2016.06.021.



CropFit App vs Soil Moisture Sensors (SMS)

• Compares App to 
scheduling with SMS 
in replicated plot 
studies

• 3-year means

• SMS is baseline

• Example
• -4.8% yield = App 

resulted in 4.8% 
lower yield

• -9.6% irrigation = 
App used 9.6% less 
water
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Options for Sources of
Meteorological Data



Meteorological Data from Mesonets 

• Precipitation
• Temperature
• Penman-Monteith ETo

Florida OklahomaGeorgia

Arizona

Mississippi



Meteorological Data from 
National Weather Data Grids

https://darksky.net 

Precipitation, Temperature

Penman ET

https://darksky.net/


Precipitation from Rain Gauges

Pessi MetosTrellis Davis

Onset

Meter

Accurate precipitation data are ESSENTIAL
for accurate soil water balance calculations



Data for 
Calculating ETo

Precipitation 
Data





50% Deficit

50% of Plant Available
Soil Moisture

(Irrigation Threshold)





Field 02

05/01/2014

Field 02

05/01/2014

Field 02

05/01/2014



Field 02

05/01/2014

Field 02

05/01/2014

Field 02

05/01/2014









New Functionalities

Kc = 1.5*NDVI

Emily Bedwell

Vinicius Trevisan
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