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ETc (mm/day)

SWD (mm)
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PW=0

ττττ = 50

FC=100

= NA (mm)

GA = NA / AE (mm)

AE = Stored / Applied

AE ≈≈≈≈ DU if SWD = NA

Basic Irrigation Scheduling
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Research Needed
1. Crop Coefficients
2. Separating  E & T

a. Irrigation Method
b. Wetting Frequency
c. Row Orientation

3. Fog, Dew, and Light Rain
4. Water Tables 
5. System Evaluations



nLE R G H= − −
• Rn - Net Radiation                                     

(net radiometer)

• G – Water & Soil Heat Flux Density
(heat flux plates & thermistors)

•• H - Sensible Heat Flux Density                 
(sonic or surface renewal)

LE/L=E=ET where L = 2.45 MJ kg-1



Anemometer Net Radiometer



Flux Plate

Thermocouple
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H - Sensible Heat Flux

0.003-inch diameter 
Thermocouples

Surface Renewal
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Surface Renewal Calibration

Seco July 2010
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Peach & Table Grape

Johnson et al. (2000)    Calif. Agric.



Peach Orchard

Kearney Research 
and Extension 

Center

Parlier, California

Lysimeter



Peach Orchard 2007 Kearney AEC



Grass Reference

West Side 
Research and 

Extension Center

Five Points, 
California

Lysimeter



Observed Grass ETc and ETo



Rice 2007

Nicolaus, California 

Colusa, California



2001 - Rice ETc, ETo, and Kc



2001 - Rice Rn Vs Date



Rice 2009



Table Grape ET Measurements

Lysimeter – overhead trellis

Surface Renewal – curtain











http://www.wrh.noaa.gov/forecast/evap/FRET/FRET.php?wfo=sto

EVAPOTRANSPIRAEVAPOTRANSPIRAEVAPOTRANSPIRAEVAPOTRANSPIRA
TIONTIONTIONTION TABLE FOR NORTHERN

INTE
RIOR CA

NATIONALNATIONALNATIONALNATIONAL
WEATHE
R

SERVI
CE

SACRAMENT
O CA

432432432432 PM PST THU DEC 2 2010

SHASTA DAMSHASTA DAMSHASTA DAMSHASTA DAM 0.02 0.03 0.03 0.03 0.03 0.03 0.02
BURNEYBURNEYBURNEYBURNEY 0.02 0.02 0.02 0.02 0.02 0.03 0.03
REDDINGREDDINGREDDINGREDDING 0.03 0.03 0.03 0.03 0.03 0.03 0.03
RED BLUFFRED BLUFFRED BLUFFRED BLUFF 0.03 0.03 0.03 0.03 0.04 0.04 0.04
CHICOCHICOCHICOCHICO 0.03 0.02 0.03 0.03 0.04 0.04 0.04
OROVILLEOROVILLEOROVILLEOROVILLE 0.03 0.03 0.03 0.03 0.04 0.04 0.04
MARYSVILLEMARYSVILLEMARYSVILLEMARYSVILLE 0.03 0.03 0.03 0.03 0.04 0.04 0.03
SACRAMENTOSACRAMENTOSACRAMENTOSACRAMENTO 0.03 0.04 0.03 0.03 0.04 0.04 0.03
TRAVISTRAVISTRAVISTRAVIS 0.03 0.04 0.03 0.04 0.04 0.04 0.04
STOCKTONSTOCKTONSTOCKTONSTOCKTON 0.04 0.04 0.03 0.03 0.04 0.03 0.04
MODESTOMODESTOMODESTOMODESTO 0.04 0.05 0.03 0.03 0.04 0.04 0.04
LAKEPORTLAKEPORTLAKEPORTLAKEPORT 0.03 0.02 0.03 0.03 0.03 0.03 0.03
PARADISEPARADISEPARADISEPARADISE 0.04 0.03 0.03 0.04 0.04 0.04 0.04
QUINCYQUINCYQUINCYQUINCY 0.03 0.03 0.03 0.03 0.03 0.04 0.04
CHESTERCHESTERCHESTERCHESTER 0.02 0.02 0.02 0.02 0.02 0.03 0.03
COLUSACOLUSACOLUSACOLUSA 0.03 0.03 0.03 0.03 0.03 0.04 0.03
DAVISDAVISDAVISDAVIS 0.03 0.04 0.03 0.03 0.04 0.04 0.03
OAKDALEOAKDALEOAKDALEOAKDALE 0.04 0.04 0.03 0.03 0.04 0.04 0.04
ORLANDORLANDORLANDORLAND 0.03 0.03 0.03 0.03 0.04 0.04 0.04
PATTERSONPATTERSONPATTERSONPATTERSON 0.05 0.05 0.04 0.03 0.05 0.04 0.05
TWITCHELLTWITCHELLTWITCHELLTWITCHELL 0.04 0.04 0.03 0.03 0.04 0.04 0.04
WINTERSWINTERSWINTERSWINTERS 0.04 0.04 0.04 0.04 0.04 0.04 0.04



ConclusionsConclusions
1. Energy balance gives good estimates of ET
2. Tree and vine Kc values are higher  
3. Midseason rice Kc values are lower
4. Timing of wind & temperature affects Kc
5. Light interception is a key ET factor 
6. Soil characteristics affect ET
7. There is no perfect method for measuring ET
8. Cold wind can decrease ET
9. ETo forecasts are now available from NWS



Questions  

R.L. SnyderR.L. Snyder
http://biomet.ucdavis.eduhttp://biomet.ucdavis.edu

Thanks


