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Irrigation Technology Transfer
(1980-2012)

2,500 farmer survey

Less than 0.5% ever used ET
Faber and Snyder (1990)

2012 estimate
30 to 40% of farmers use ET

Department of Water Resources

Why the big adoption of technology?



ET Information

1. ET, Map
2. CIMIS
3. Spatial CIMIS
4. FRET

Reasons for Adoption



Spatial Overview
Spatial Model

Solar Radiation Map
Station Location Map

ETo Zones Map

Legon
Map Reports
Map Reports Help

ETo Zones Map

The EToZones Map was created by ...

1. ET, Map
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Reference ET (ETo) Network
CIMIS Station

Anemometer Lightning rod
(wind speed)
Wind vane

Pyranometer (wind direction)

(solar radiation)
Alr temperature

Data logger Humidity sensors

Solar panel

- 137 Active Wether Stations
* Main Agricultural Regions
* Main Urban Areas
R.L. Snyder, E. Fereres , W.O. Pruitt, D. Henderson,

J. Hatfield, T.C. Hsiao, W.W. Wallender, A. Dong



Benefits from CIMIS

1
2
3
4.
9
6
7

Water savings

Reduced runoff

Higher yield and quality
Healthier landscape
Improved water quality

Increased energy efficiency

Weather data set



CIMIS cost/benefit study

1. 10%-20% less applied water

2. 23% growers increased crop yield
3. 28% growers increased crop quality.

4. Operation cost $850,000/year
5. Farmer profits $64,200,000/year

Parker et al. (2000)



2011 Irrigation Schedulig Survey

55% use soil moisture monitoring
43% use crop ET (ETc) estimates
38% use midday stem water potential

__cmis




Users
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Spatial CIMIS
May 19, 2012

ET, (2-km grid)

Uses:

CIMIS

Remote sensing
Topography

http://wwwcimis.water.ca.gov/cimis/cimiSatSpatialCimis.jsp
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ET, Forecast
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Actual Crop ET (ET))

=ETo ET, from weather
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K. factors could change with climate




Crop Evapotranspiration
ET.=ET, x K.

Measurement

Eddy covariance
Surface renewal
Lysimeter

Soll
Climate
Topography




Lysimeter (Peach Orchard)




Energy Balance
LE=R,-G-H

LE — Latent Heat Flux
R, — Net Radiation

G — Ground Heat Flux
H — Sensible Heat Flux

= K, =K, xK, =ETa
ET

0)

ET, = ~
2.45MJ kg




Sensible Heat Flux

Surface Renewal
Eddy Covariance




Water Balance Scheduling
AW =1+P+C-R-D-ET,

AW - change in soil water content
| - 1rrigation application
P - precipitation (fog and dew)
C - capillary (water table)
R - runoff
D - deep percolation

ET, -actual evapotranspiration

Problems: Fog, Dew, Light Rain, and Water Tables



New Technology

1. Irrigation Systems
2.Crop changes
3.Regulated Deficit
4.So1l Monitoring

Reasons for Adoption



Irrigation Method
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Acres Irrigated by Irrigation Methods (%)

Cropping Trends

100
¢ Field Crops 0O Vegetable A Orchard © Vineyard
80 -
4
60 -
4
40 A *
—
20 -
A m] -
= I~ =
— Q
0 IIIIIIIIIIIIIIIIIII:IIII:IIIIIIIIIIIIIIIIIII
1968 1973 1978 1983 1988 1993 1998 2003 2008 2013




Regulated Deficit Irrigation
Increased Yield and Quality

Stem Water Potential




Soil Monitoring




Economics
1. Local costs
2. Labor costs
3. Energy costs
4. Yield and Quality

Reasons for Adoption



Drought
(1988-1992)

AVERAGE ANNUAL PRECIPITATION
(RECONSTRUCTED FROM 52 WESTERN TREE-RING CHRONOLOGIES)

40. 1 California Gold Rush »

Firs: California mission 1849
35, 1769 8

A l — W C— . P A A A _l L A A A ' A

. P Y R B
1650 1700 1750 YEAR 1800 1850 1800 1950

HORIZONTAL LINE CORRESPONDS TO 1901-1961 MEAN VALUE

Reasons for Adoption




Education

1. Education Level
2. Consultants
3. Farm Advisors

Reasons for Adoption



Farm Size

1. Large — Agronomists
2. Medium - Consultants
3. Small — UC Extension

Reasons for Adoption



Scheduling Requirements

Application Rate
Distribution Uniformity

ASoill Water Content

Soil Water Monitoring
ET & Water Balance
Plant Water Status



Scheduling Requirements

What Is Needed?
A Soll Water
Mobile Labs
Training



The End

Thanks!

Richard L. Snyder
http://blomet.ucdavis.edu



